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Timetable

■ 23 October 2019, Wednesday
Halla A

Samda A

Samda B

13:30-17:00

302

303

3F Lobby

REGISTRATION (3F Lobby)

14:30-15:30

15:30-17:30

301

PLENARY LECTURE 1 (Halla A)
International
Session I

SESSION 1

SESSION 2

Graduate Student Graduate Student
Young Scientists
Presentation
Presentation
Presentation
Competition I
Competition II

17:50-18:05

Lottery Event (Halla A)

18:30-20:00

BOARD MEETING (Jeju Booyoung Hotel)

POSTER
SESSION I /
EXHIBITION

■ 24 October 2019, Thursday
Halla A

Halla B

Samda A

08:30-17:00

Samda B

301

302

GENERAL MEETING (Halla Hall)

09:30-10:00

ACADEMIC AWARD LECTURE (Halla Hall)

10:00-12:00

PLENARY LECTURES 2 & 3 (Halla Hall)

12:00-13:00

LUNCH (5F Tamna Hall)
International
Session II

SESSION 3

SESSION 4

15:00-15:20

15:20-17:20

3F Lobby

REGISTRATION (3F Lobby)

09:00-09:30

13:00-15:00

303

SESSION 5

SESSION 6

POSTER
SESSION II /
EXHIBITION

SESSION 7

SESSION 8
POSTER
SESSION III /
EXHIBITION

Coffee Break
International
Session III

SESSION 9

SESSION 10

18:00-20:00

SESSION 11

SESSION 12

SESSION 13

SESSION 14

BANQUET (5F Tamna Hall)

■ 25 October 2019, Friday
Halla A

Samda A

08:40-11:00

12:10-12:40

301

302

303

SESSION 18

Food Product
Development
Competition

3F Lobby

REGISTRATION (3F Lobby)

09:00-10:00

10:00-12:00

Samda B

PLENARY LECTURE 4 (Halla A)
International
Session IV

SESSION 15

SESSION 16

SESSION 17

Awards & Lottery Event (Halla A)
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POSTER
SESSION IV /
EXHIBITION

Symposium Program

Wednesday, October 23rd

••
•• PLENARY LECTURE

❙ Halla A
Chairperson: Sang-Kyu Noh (Changwon Nat’l Univ)

14:30～15:30

PL1

Food Authentomics: From Big Data Analysis to Assuring Food Authenticity
Hyang Sook Chun (Chung-Ang University)

••
•• International Session 1. Big Data Analysis in Food Science and Nutrition

❙ Halla A

Chairperson: Dong Hwa Chung (Seoul Nat’l Univ)
15:30～16:10

IS1-1

Computational Gastronomy: Food in the Age of Data
Yong-Yeol Ahn (Indiana University Bloomington, USA)

16:10～16:50

IS1-2

Applications of Omic Technologies: Transcriptomics Signature of Isocitrate Dehyrogenase 2
Deficient Mice
Byungwhi C. Kong (University of Arkansas, USA)

••
•• Session 1. Saengshik (Natural Raw Meal)－A Study on the Function and Value as a Future Food

❙ Samda A

Chairperson: Inhae Kang (Jeju Nat’l Univ)
15:30～16:00

S1-1

Review of Saengshik (Natural Raw Meal) Market and Research Status
Mi Houn Park (EROM Co., Ltd.)

16:00～16:30

S1-2

Anti-Inflammatory Effect of Saengshik on Dextran Sulfate Sodium (DSS) and DSS+High Fat
Diet (HFD)-Induced Colitis in C57BL/6J Mice
Kun-Young Park (Cha University)

16:30～17:00

S1-3

Rice Breeding for the Bioactive Components Firming Up and Its Materialized for the Production
of Functional Rice Foods and Nutraceutical Products
Mi-Young Kang (Kyungpook National University)

17:00～17:30

S1-4

Effect of Saengshik Supplementation on Gut Microbial Composition in Healthy Korean Adults
Ji-Hee Shin (Korea Food Research Institute)
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••
•• Session 2. Characteristics and Associated Factors of Korean Gut Microbiome

❙ Samda B

Chairperson: Myung-Ji Seo (Incheon Nat’l Univ)
15:30～16:00

S2-1

Population Level Analysis of Korean Gut Microbiome
Young-Do Nam (Korea Food Research Institute)

16:00～16:30

S2-2

Exploring Extremely Halophilic Archaea: From Food to Human Gut
Seong Woon Roh (World Institute of Kimchi)
Chairperson: Young-Do Nam (Korea Food Res Inst)

16:30～17:00

S2-3

Fecal Elements Influence Gut Microbiota and Host Metabolic Homeostasis
Kwang Hyun Cha (KIST Gangneung Institute of Natural Products)

17:00～17:30

S2-4

Impact of Carbohydrate Consumption on Gut Microbiome and Metabolic Syndrome in Mice
Eunjung Lee (Korea Food Research Institute)

••
•• Young Scientists Presentation

❙303
Chairperson: Junsoo Lee (Chungbuk Nat’l Univ)

15:30～15:50

YS1

Microbiological Analysis on Swelling Incident of Gochujang
Ji Hwan Back (Yokohama National University, Japan)

15:50～16:10

YS2

Introduction of Low Acidic Coffee Development
Seung-Hun Lee (Kyung Hee University)

16:10～16:30

YS3

Radio Frequency (RF) Assisted Disinfestation of Red Flour Beetle (Tribolium castaneum) in
Stored Canola Seeds (Brassica napus L.) and Its Application in Food Engineering
Daeung Yu (Changwon National University)

16:30～16:50

YS4

Paradoxical Increase of Insulin Sensitivity Despite Blunted Adipose Tissue Browning in Genetic
Ablation of IRP1
Mikyoung You (University of Nebraska, USA)

16:50～17:10

YS5

Sugar Kelp (Saccharina latissima) Prevents the Development of Nonalcoholic Steatohepatitis
with Increased Metabolic Rates in Diet-Induced Obesity Mice
Mi-Bo Kim (University of Connecticut, USA)

17:10～17:30

YS6

3-Hydroxy-5,6-Epoxy-β-Ionone Isolated from Sargassum horneri Protect MH-S Mouse Lung
Cells against Fine Dust Induced Inflammation and Oxidative Stress
K.K. Asanka Sanjeewa (Jeju National University)

17:30～17:50

YS7

Development of an Antihypertensive Functional Food that Corrects Gut Dysbiosis
Eric Banan-Mwine Daliri (Kangwon National University)
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Thursday, October 24th

••
•• ACADEMIC AWARD LECTURE

❙ Halla
Chairperson: Myung-Sook Choi (Kyungpook Nat’l Univ)

09:30～10:00

AAL

Biometals in Precision Nutrition and Food Environment
In-Sook Kwun (Andong National University)

••
•• PLENARY LECTURES

❙ Halla
Chairperson: In-Sook Kwun (Andong Nat’l Univ)

10:00～11:00

PL2

The Role of Dietary Zinc Deficiency in Cardiovascular Disease
Graeme Nixon (University of Aberdeen, UK)
Chairperson: Woo-Sik Jeong (Inje Univ)

11:00～12:00

PL3

Innovation of Agri-Food Industry by 4th Industrial Revolution Technology
Yongbeom Lee (National Institute of Agricultural Sciences, RDA)

••
•• International Session 2. Novel Food Technologies & Future Foods I

❙ Halla A

Chairperson: Jin Hyup Lee (Korea Univ)
13:00～13:40

IS2-1

Insect Proteins as Food Ingredients
William L. Kerr (University of Georgia, USA)

13:40～14:20

IS2-2

3D Printing of Cellulose-Based Food
Ido Braslavsky (The Hebrew University of Jerusalem, Israel)

14:20～15:00

IS2-3

Supercooling Technology for Extended Shelf Life of Perishable Foods
Soojin Jun (University of Hawaii, USA)
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••
•• Session 3. Advanced Research with Oriental Medical Foods

❙ Halla B

Chairperson: Younghoon Kim (Seoul Nat’l Univ)
13:00～13:30

S3-1

The Present and Future of Research on Deer Antler: At the Viewpoint of Oriental Medicine
Specialized Company
Jin-Soo Kim (Kwangdong Pharmaceutical Co., Ltd.)

13:30～14:00

S3-2

Enhancing Health Benefits of Yak-kong by Fermenting with a Novel Probiotics Strain Derived
from Korean Infant Intestine
Hee Yang (Seoul National University)
Chairperson: Nam Su Oh (Korea Univ)

14:00～14:30

S3-3

Development of Medifood Material by the Application of Korean Medicine Theory
Seong-Soo Roh (Daegu Haany University)

14:30～15:00

S3-4

Potential Health Beneficial Effects of Edible Seaweeds: In Vitro and In Vivo Studies
Yunkyoung Lee (Jeju National University)

••
•• Session 4. Development of Health Functional Food with Efficacy-Proven Natural Products

❙ Samda A

Chairperson: Sung Keun Jung (Kyungpook Nat’l Univ)
13:00～13:30

S4-1

Development of Functional Foods for Allergic Rhinitis Using Aster yomena
Kyung-A Hwang (National Institute of Agricultural Sciences, RDA)

13:30～14:00

S4-2

Development and Significance of the Jeju Lava Seawater Mineral-Coated SKB 5th Generation
Probiotics
Seung Hun Lee (SK Bioland Co., Ltd.)
Chairperson: Jeehye Sung (Andong Nat’l Univ)

14:00～14:30

S4-3

Development of Health Functional Food from Food Crop Seedlings
Woo Duck Seo (National Institute of Crop Science, RDA)

14:30～15:00

S4-4

Fermented Castanea crenata Inner Shell Extract Increase Fat Metabolism and Decrease
Obesity
Sung-Jin Lee (SK Bioland Co., Ltd.)
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••
•• Session 5. R&D and IP Strategy Development in Agri.Food Industry

❙ Samda B

Chairperson: Suk-Heung Oh (Woosuk Univ)
13:00～13:40

S5-1

R&D Strategy of Food-Tech
Jong-Hoon Kim (Korea Food Research Institute)

13:40～14:20

S5-2

The Research Approaches for Food Industry and Technology Transfer
JaeHwan Lee (Sungkyunkwan University)

14:20～15:00

S5-3

Licensing Strategy of Food (Health Functional Food-Oriented)
Beomrak Choi (NUTRACORE Co., Ltd.)

••
•• Session 6. Consumer Research for New Product Development

❙ 301

Chairperson: Ok-Hwan Lee (Kangwon Nat’l Univ)
13:00～13:30

S6-1

UK Consumer Response to a Novel Garlic Seasoning Product
Peter Burgess (Campden BRI, UK)

13:30～14:00

S6-2

Quality Evaluation of Hedonic Properties for the Development of Potato Chips
Youngseung Lee (Dankook University)
Chairperson: Hyuk Hwan Song (Korea Nat’l Food Cluster)

14:00～14:30

S6-3

Sensory Flavor Evaluation of Commercial Dried Garlic Products
Mina K. Kim (Chonbuk National University)

14:30～15:00

S6-4

Functional Properties of Food Flavor Based on Electroencephalography and Metabolism
Eui-Cheol Shin (Gyeongnam National University of Science and Technology)

••
•• Session 7. The Utilization of a Database of Functional Agro-Foods

❙ 302

Chairperson: Ha Cheol Hong (Nat’l Inst Agric Sci, RDA)
13:00～13:40

S7-1

Development of Biological Effects and Phytochemical Database of Korean Agricultural
Products and Its Uses
In Guk Hwang (National Institute of Agricultural Sciences, RDA)

13:40～14:20

S7-2

Construction of Functional Food Raw Materials DB and Find Alternatives of Imported Raw
Materials from Domestic Resources Using AI
Kyoung Tai No (Bioinformatics and Molecular Design Research Center)

14:20～15:00

S7-3

Status and Case on Food Information Database of Japan
Sangyoung Yoon (Korea Agro-Fisheries & Food Trade Corporation)
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••
•• Session 8. Safety Management of Dietary Lifestyle through Nutrient Risk Assessment

❙ 303

Chairperson: Hye Young Lee (Nat’l Inst Food Drug Saf Eval, MFDS)
13:00～13:30

S8-1

Introduction for Chemical Risk Assessment in Food Safety Management
Myungsil Hwang (National Institute of Food and Drug Safety Evaluation)

13:30～14:00

S8-2

Nutrient Risk Assessments and Its Applications
Hae Rang Chung (Nutrition for the Future, Inc.)
Chairperson: Il-Jun Kang (Hallym Univ)

14:00～14:30

S8-3

Dietary Intake and Exposure Assessment of Potentially Hazardous Nutrients
Haeng-Shin Lee (Korea Health Industry Development Institute)

14:30～15:00

S8-4

Nutrient Risk Assessment Program by Using Big Data －Nutri Risk Platform－
Hunjoo Lee (CHEM.I.NET Ltd.)

••
•• International Session 3. Personalized Foods

❙ Halla A
Chairperson: Dae-Ok Kim (Kyung Hee Univ)

15:20～15:50

IS3-1

The Muscadine Grape: Utilizing Its Waste for Nutraceutical Advantage
Maurice R. Marshall (University of Florida, USA)

15:50～16:20

IS3-2

Astaxanthin, Histone Deacetylase 9, and Metabolic and Inflammatory Diseases in Obesity
Ji-Young Lee (University of Connecticut, USA)
Chairperson: Hyungjae Lee (Dankook Univ)

16:20～16:50

IS3-3

Elderly-Friendly Foods
Kaoru Kohyama (Food Research Institute, NARO, Japan)

16:50～17:20

IS3-4

Chicoric Acid Promotes Glucose Uptake and Extends Lifespan.
Yeonhwa Park (University of Massachusetts Amherst, USA)

••
•• Session 9. Health Functional Food

❙ Halla B
Chairperson: Eunju Park (Kyungnam Univ)

15:20～16:00

S9-1

Effects of HL-Joint 100TM on the Improvement of Osteoarthritis Symptoms through Chondrogenic
Activity
Jong Lae Kim (HLscience Co., Ltd.)

16:00～16:40

S9-2

Anti-Aging and Skin Improvement Effects of Concentrated Pomegranate Powder (P-estro BL
powderTM)
Sungbin Im (HLscience Co., Ltd.)
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16:40～17:20

S9-3

Curcumin Ameliorates Acrolein-Induced Pulmonary Emphysema by Inhibiting Apoptosis of
Alveolar Epithelial Cells
Jin Hyup Lee (Korea University)

••
•• Session 10. Food Development Directions and Trends Growing in the Age of Aging

❙ Samda A

Chairperson: Mee-Ryung Lee (Daegu Univ)
15:20～16:00

S10-1

Sodium Reduction Trend of Kimchi
Hye-Young Seo (World Institute of Kimchi)

16:00～16:40

S10-2

The Importance of High Quality Protein for Muscle Health Maintenance in Aging
Doo Hyung Kim (DuPont Korea Inc.)

16:40～17:20

S10-3

Medical Food Market Growth and the Opportunity in Aging
Suhee Kim (Daesang Life Science)

••
•• Session 11. A Review of Korean Red Ginseng on Its Beneficial Biological Activities

❙ Samda B

Chairperson: Young Jun Kim (Korea Univ)
15:20～16:00

S11-1

A Review of Korean Red Ginseng on Its Beneficial Biological Activities
Sun Hee Hyun (The Korean Ginseng Research Institute)

16:00～16:40

S11-2

Proteomic Analysis of Biomarker Candidates for Biological Effects by Korean Red Ginseng
Yong Yook Lee (The Korean Ginseng Research Institute)

16:40～17:20

S11-3

Korean Ginseng as a Promising Immunomodulatory Herb
Jae Youl Cho (Sungkyunkwan University)

••
•• Session 12. Lipid and Human Health

❙ 301
Chairperson: Jihyeung Ju (Chungbuk Nat’l Univ)

15:20～16:00

S12-1

α-Linolenic Acid-Enriched Butter Attenuated High Fat Diet-Induced Insulin Resistance and
Inflammation by Promoting Bioconversion of n-3 PUFA and Subsequent Oxylipin Formation
Soonkyu Chung (University of Nebraska, USA)

16:00～16:40

S12-2

Lipid-Lowering and Anti-Obesity Properties of Resveratrol-Enriched Peanut Sprouts
Inhae Kang (Jeju National University)
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16:40～17:20

S12-3

Low Carb Diet and Human Health
Haeyoung Kim (Anti-aging Center, Forever Clinic)

••
•• Session 13. Food Composition Information in This Digital Age

❙ 302

Chairperson: Junsoo Lee (Chungbuk Nat’l Univ)
15:20～15:50

S13-1

Developmental Strategies for Korean Food Composition Database
Sang Hoon Lee (National Institute of Agricultural Sciences, RDA)

15:50～16:20

S13-2

“Just-In-Time” Diet Service Platform by Using Nutrigenomic Complex-Network
Byeong-Chul Kang (Insilicogen, Inc.)
Chairperson: Jiyeon Chun (Sunchon Nat’l Univ)

16:20～16:50

S13-3

Development of Personalized CMR (Convenient Meal Replacement) based on Big Data
Analytics
Wangbo Ryu (Life Salad Inc.)

16:50～17:20

S13-4

Homemade Pet Food Program Using Database on Nutrient Composition of Food Ingredients
Ki Hyun Kim (National Institute of Animal Science, RDA)

••
•• Session 14. Realistic Issues and Prospects of Dietary Nutrition Safety in the Age of Hyperconnectivity
❙ 303

and Intelligence

Chairperson: Byung Hee Kim (Sookmyung Women’s Univ)
15:20～15:50

S14-1

Current Status and Challenges of Applying ICT for Dietary and Nutrition Management Tools
and Services
Miyong Yon (Korea Health Industry Development Institute)

15:50～16:20

S14-2

Smartphone Application Based Nutrition Intervention in Consumer Market
Youngin Paul Kim (Noom Korea)

16:20～16:50

S14-3

Nutrition Cases and Challenges in Public Health Centers Mobile Healthcare Services
Yunsu Lee (Korea Health Promotion Institute)

16:50～17:20

Discussion
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Friday, October 25th

••
•• PLENARY LECTURE

❙ Halla A
Chairperson: Yangha Kim (Ewha Womans Univ)

09:00～10:00

PL4

Developing Cholesterol Reducing Food Products with Phytosterols: Processing and Product
Properties
Bhesh R. Bhandari (The University of Queensland, Australia)

••
•• International Session 4. Novel Food Technologies & Future Foods II

❙ Halla A

Chairperson: Kwang Suk Ko (Ewha Womans Univ)
10:00～10:40

IS4-1

3D Printing of Food
Jie Sun (Xi’an Jiaotong-Liverpool University, China)

10:40～11:20

IS4-2

Applications of Electrospun Nanofibers in Food Packaging
Joongmin Shin (California Polytechnic State University, USA)

11:20～12:00

IS4-3

Fabrication of Portable Sensors and Biomass Originated Materials for Their Biocontrol
Strategies in Food and Human Welfare
Shruti Shukla
(National Institute of Food Technology Entrepreneurship & Management, India)

••
•• MFDS Special Lecture

❙ Samda A
Chairperson: Sung-Soo Park (Jeju Nat’l Univ)

09:30～10:00

Future Directions for Food Safety Policies
Sang-Bae Han (Ministry of Food and Drug Safety)

••
•• Session 15. The Future of Jeju Tangerine Industrialization

❙ Samda A
Chairperson: Hyun Jung Kim (Jeju Nat’l Univ)

10:00～10:40

S15-1

Development and Utilization of Citrus Functional Material in Jeju
Young Hun Choi (National Institute of Horticulture and Herbal Science, RDA)

10:40～11:20

S15-2

A Study on the Improvement of Storage by the Effect of Suppress Microbial Growth of Sweet
Pumpkin (Azihei) Using Low Temperature Plasma Technology
Myoeng-Gi Hong (Ozonaid Co., Ltd.)
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11:20～12:00

S15-3

Development of High Value-Added Commercialization Using Jeju Clean Fruits and Vegetables
Seok Nam Park (BK bio Co., Ltd.)

••
•• Session 16. Traditional Fermented Foods and Starter Culture

❙ Samda B

Chairperson: June-Yeol Choi (Nat’l Inst Agric Sci, RDA)
10:00～10:30

S16-1

Starter Development and Industrialization of Brewing Microorganisms
Hye-Ryun Kim (Korea Food Research Institute)

10:30～11:00

S16-2

Characterization of Soju Brewed by Indigenous Microorganisms
Han-Seok Choi (Korea National College of Agriculture and Fisheries)

11:00～11:30

S16-3

Domestic and Overseas Vinegar Industry Status
Hyejin Na (Food and Environment Research Center)

11:30～12:00

S16-4

Fermentation Aptitude Evaluation of Indigenous Fermented Microorganisms
Sung Ho Cho (Microbial Institute for Fermentation Industry)

••
•• Session 17. Strategy of Food Care for Next Generation

❙ 301
Chairperson: Wan Sik Chung (Immunotech)

10:00～10:30

S17-1

Trends in Development of Functional Ingredients for Health Functional Foods
Dae-Ok Kim (Kyung Hee University)

10:30～11:00

S17-2

Strategy for Problem Solving in Food Industry
Bong Soo Noh (Seoul Women’s University)
Chairperson: Inhae Kang (Jeju Nat’l Univ)

11:00～11:30

S17-3

Role of Probiotics in the Human Gut Microbiome
Ju-Hoon Lee (Kyung Hee University)

11:30～12:00

S17-4

New Convergence Engineering Technology for the Development Functional Food Material with
Immunomodulation
Bok-Kyung Han (Korea University)
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••
•• Session 18. Exploring Natural Bioactive Compounds for Homonal Health and Wellness by
Advanced Approaches

❙ 302

Chairperson: Yooheon Park (Dongguk Univ)
10:00～10:30

S18-1

OECD Test Guidelines to Detect the ER and AR Agonist/Antagonist
Hee-Seok Lee (National Institute of Food and Drug Safety Evaluation, MFDS)

10:30～11:00

S18-2

BRET (Bioluminescence Resonance Energy Transfer)-Based Estrogen and Androgen Binding
Assay Detecting Estrogenic/Androgenic Chemical Compounds
Seok-Hee Lee (Dongguk University)
Chairperson: Joo Hyun Baik (MINUSTORY)

11:00～11:30

S18-3

Tissue-Selective Estrogen Complex (TSEC) as a Novel Approach to
Postmenopausal Theraphy
Jun Ho Kim (Andong National University)

11:30～12:00

S18-4

Guidelines of Efficacy Evaluation of Functional for Menopausal Women’s and Men’s Health
Mi-Young Lee (National Institute of Food and Drug Safety Evaluation, MFDS)
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Graduate Student Presentation

Wednesday, 23 October

••
•• Oral Presentation I : Doctoral Program Graduate Student
15:30∼15:50

OP01

❙ 301

Metabolic Understanding of Unpruning Cultivation in Tea (Camellia sinensis) Plants
N. H. M. Rubel Mozumder (Chonnam National University)

15:50∼16:10

OP02

Seaweed Extracts Modulate the Glucose Uptake via an AMPK-dependent Pathway in C2C12
Skeletal Muscle Cells
Eunyoung Kim (Jeju National University)

16:10∼16:30

OP03

Target guided isolation of potential tyrosinase inhibitors from Otholobium pubescens (Poir.)
J.W. Grimes by ultrafiltration, high-speed countercurrent chromatography and preparative
HPLC
Guanglei Zuo (Hallym University)

16:30∼16:50

OP04

Effects of High Protein Diet on Chemical-Induced and on Spontaneous Mouse Colorectal
Cancer Development
Eunyeong Ahn (Daegu Catholic University)

16:50∼17:10

OP05

Anti-osteoporotic effect of Lactobacillus fermented milk products and its potential mechanisms
Chul Sang Lee (Korea University)

17:10∼17:30

OP06

Protective Activity of Unsaponifiable Matters from Perilla Seed Meal against UVB-induced
Photoaging via Modulation of TGF-β/Smad and MAPK/AP-1 in Human Skin Fibroblasts
Hana Lee (Chungbuk National University)
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••
•• Oral Presentation II : Master Program Graduate Student
15:30∼15:45

OP07

❙ 302

Protective Effect of Citrus junos (Yuja) Peel Extract and Naringin against PM10-induced Lung
Damage
Jin-Kyung Woo (Korea University)

15:45∼16:00

OP08

Product Quality of Raw Chicken Patties Manufactured with Cinnamon (Cinnamomum cassia)
and Oyster Mushroom (Pleurotus sojur-caju) Powder during Refrigerated Storage
Kanita Galih Julia Rakasivi (Chonnam National University)

16:00∼16:15

OP09

Lactobacillus crude enzyme을 활용한 빵의 노화 억제 및 저장기간 중 물성 개선 효과

한림대학교)

우승혜 (

16:15∼16:30

OP10

Phosphorus, Retinol and Riboflavin Intake During Late Pregnancy Is Associated With
Postpartum Bone Mineral Density: A Pilot Study
Hangyeol Jeon (Chonnam National University)

16:30∼16:45

OP11

Comparison of Trans Fat, Sugar, and Sodium Content between Home Meal Replacements
and Restaurant Foods in Korea
Eunji Choi (Sookmyung Women’s University)

16:45∼17:00

OP12

Analysis of abnormal cases by multiple intake of health functional foods
Kyu won Lee (Ewha Womans University)

17:00∼17:15

OP13

Caudatin suppressed the fat accumulation and adipogenesis through regulating the Hedgehog
signaling in 3T3-L1 cell line.
Jae Seok Cho (Chung-Ang University)

17:15∼17:30

OP14

Improving Effect of Korean Traditional Soybean Paste (Doenjang) on Renin-Angiotensin
System (RAS) Regulation in the Rat with High Fat Diet and/or High Salt Diet
Hayoung Woo (Jeonbuk National University)
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Food Product Development Competition

Friday, 25 October
❙ 303

좌장: 최근표 (강원도립대학교)
10:00∼10:15

FP1

Fortification of Gamma-aminobutyric acid and Poly-γ-glutamic acid in milk by novel co-fermentation and its Application for Functional Jam
Woong-Kyu Yoon (Keimyung University)

10:15∼10:30

FP2

고올레인산 땅콩을 접목한 프리미엄커피 ‘너피(Nut-Fee)’

경남과학기술대)

홍성준 (

10:30∼10:45

FP3

아보카도의 섭취 시 단점을 개선한 덮밥 소스류 가정간편식의 개발

고려대학교)

이영진 (

10:45∼11:00

FP4

20·30 여성을 위한 편하게 즐기는 튜브형 영양만점 밤꿀스프레드

전북대학교)

김지수 (

11:00∼11:15

FP5

미나리 부산물을 이용한 흡연자의 구취 제거 캔디 개발

건국대학교)

최보경 (

11:15∼11:30

FP6

미역 유래 알긴산과 미나리, 오미자를 이용한 버블형 젤리『미미미』개발

경희대학교)

최준홍 (

11:30∼11:45

FP7

동결건조를 이용한 IQF(Individual Quick Freezing) 큐브형 이유식의 연구개발

고려대학교)

박주현 (

11:45∼12:00

FP8

유청을 이용한 매운 맛 완화 음료 개발

건국대학교)

허찬미 (
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Poster Presentation

▪식품화학 분야
P01-01

Method validation of analytical method for determination of ethoxyquin in various food matrix

P01-02

Development of simultaneous analytical method for 14 kinds of medium polarity organophosphorus
pesticides in agricultural commodities using GC-NPD/MS

P01-03

P01-04
P01-05
P01-06
P01-07
P01-08
P01-09

P01-10
P01-11

P01-12

P01-13

P01-14
P01-15

P01-16

P01-17

Gill-Woong Jang1*, Sun-Il Choi1, Han-Xioanggao1, Men-Xiao1, Wan-Sup Sim1, Hee-Yeon Kwon1, YeEun Choi1, Geun-Pyo Choi2, Ok-Hwan Lee1. 1Department of Food Science and Biotechnology, Kangwon
National University, Korea, 2Department of Barista and Bakery, Gangwon State University, Korea
Haeun Joo*, Taewook Ko, Jinsoo Jeon, Younghyeon Jang, Jaeyoung Song, Myoung-Gun Choung. Dept.
of Herbal Medicine Resource, Kangwon National University, Samcheok 25949, Korea

Analytical method for nitrothal-isopropyl as an unregistered fungicide in Korea using GC-ECD/MS

Haeun Joo*, Jinsoo Jeon, Taewook Ko, Younghyeon Jang, Jaeyoung Song, Myoung-Gun Choung. Dept.
of Herbal Medicine Resource, Kangwon National University, Samcheok 25949, Korea
볶음처리에 따른 콩나물과 땅콩새싹의 관능적 특성 및 이화학적 특성 변화

홍성준*, 조진주, 부창국, 정창현, 정유리, 신의철. 경남과학기술대학교 식품과학부
마삭줄과 백화등의 덖음 과정 중 향기성분 변화와 이화학적 특성비교

조진주*, 홍성준, 부창국, 정유리, 정창현, 신의철. 경남과학기술대학교 식품과학부

영양성분 데이터베이스: 구이식품에 존재하는 수용성 비타민 thiamin, riboflavin, niacin 함량

조진주*, 홍성준, 부창국, 정유리, 정창현, 신의철. 경남과학기술대학교 식품과학부
고추냉이의 부위별 기능성 성분과 전자혀 분석을 통한 맛 성분 탐색

부창국1*, 홍성준1, 조진주1, 우성민2, 신의철1. 1경남과학기술대학교 식품과학부, 2(주)한주산업
석류씨 오일의 지용성 성분 및 이화학적 특성 탐색

정유리*, 정창현, 조진주, 홍성준, 부창국, 신의철. 경남과학기술대학교 식품과학부

Study on the Quality Improvement of Brazilian Green Coffee by Germination and Enzyme Treatment

Hae-Mi Moon*, Se-La Joo, Seung-Kook Park. Department of Food Science and Biotechnology, Kyung
Hee University, Yongin, Korea
중쇄지방산을 활용한 글리세린 지방산 에스테르의 제조 및 이를 이용한 항균활성 측정

권혜원1, 배유정1, 서진경1, 김예솔1, 이은현2, 이경행1*. 1한국교통대학교 식품영양학전공, 2(주)미소성

Optimization for Extraction Conditions of Broccoli Sprouts by Response Surface Methodology

In-Ho Kim*, Seong-Ho Kim. Department of Food Engineering, Daegu University, Gyeongsan, 38453,
Korea
Monitoring of Naturally Occurring Benzoic Acid, Sorbic Acid, and Propionic Acid in Vegetables,
Animals and Processed Foods

Soo Bin Lee*, Ji Sun So, Min Young Lee, Jin Hye Lee, Seung Hwan Kim, Yun Sook Kang. Food Additives
and Packaging Division, National Institute of Food and Drug Safety Evaluation, Ministry of Food and
Drug Safety, Cheongju, Korea
Determination of Naturally Occurring Propionic Acid in Vegetables, Animals and Processed Foods
by GC-MS

Soo Bin Lee*, Ji Sun So, Min Young Lee, Jin Hye Lee, Seung Hwan Kim, Yun Sook Kang. Food additives
and Packaging Division, National Institute of Food and Drug Safety Evaluation, Ministry of Food and
Drug Safety, Cheongju, Korea
Passion fruit 껍질로부터 polyphenol 화합물 추출 조건 최적화

김영화1*, 윤지민1, 차명수2. 1경성대학교 식품응용공학부, 2경성대학교 산업경영공학과

Effect of three defatting solvents on the techno-functional properties of edible insect (Gryllus bimaculatus) protein concentrate

Min-Soo Jeong*, Seong-Jun Cho. Department of Food Science and Biotechnology, Kangwon National
University, Chuncheon 24341, Korea
Cytotoxicity and Hair Growth Effect of Copper Peptide Using Biological Process

Seong Woo Jin1, Kyung Je Kim1, Young Woo Koh1, Seung Bin Im1, Neul I Ha1, Hee Gyeong Jeong1,
Min Suk Kim2, Byeong Jo Yoo3, Kyoung Sun Seo1*. 1Jangheung County Mushroom Research Institute,
Jangheung 59338, Korea, 2Hisol Co., Gwangju 61927 Korea, 3Korea Institute of Industrial Technology,
Cheonan 31056, Korea

Antimicrobial Activities of Ethanol-Extracted Fractions from Salicornia herbacea L. and their Correlation with Major Constituents
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P01-18

P01-19

P01-20

P01-21

P01-22

P01-23

P01-24

P01-25

P01-26

P01-27

P01-28

P01-29

P01-30

P01-31

Seon Hwa Cheon*, Jae Yong Lee, Sung Hyun Kim, Su-Ji Kim, Hae-won Lee, Ji-Hye Jung. Hygienic
Safety and Analysis Center, World Institute of Kimchi, Gwangju 61755, Korea
Antioxidant and Tyrosinase Inhibitory Activities of Codonopsis lanceolata

Ji Yeong Kim*, Byung Soon Hwang, Gi-Chang Kim, Mi Jang, So Eun Park, Su Hyun Kwon, Habhwa
Baek, In Guk Hwang. Dept. Agrofood Resources, Functional Food Division, National Institute of Agricultural Science, Rural Development Administration, Wanju 55365, Korea
Antioxidant Activity and Main Chemical Components of Rudbeckia laciniata Var. Hortensis

So Eun Park*, Gi-Chang Kim, In Guk Hwang, Young-Hee Park, Byung Soon Hwang, Ji Yeong Kim.
Dept. Agrofood Resources, Functional Food Division, National Institute of Agricultural Science, Rural
Development Administration, Wanju 55365, Korea
Isolation of Terpennoids from the Oleogum Resin of Boswellia carterii Birdwood

Joon Yeop Lee, Yun Ju Kwon, Soo Hyun, Kim, Eon Mi Kim, Jong Bum Kim, Myoung Lae Cho*. Department of Korean Medicine Development, National Institute for Korean Medicine Development, Gyeongsan
38540, Korea
Effect of Ergosterol and Stigmasterol in Liposome on the Stability of Incoporated Retinol

Dong-Uk Lee, Hye-Won Park, Seung-Cheol Lee*. Department of Food Development, School of Bioconvergence, Kyungnam University, Changwon 51767, Korea
Comparison of Phenolic Compounds and Antioxidant Activity of Small Berry Fruits Produced in Korea

Yongcheol Lee*, Lae-Hong Hwang, Jea-Kyoo Lee, Jeong-Gon Kim, So-Hyun Park, Young-Eun Kim,
Sung-Kyu Park, Moo-Sang Kim. Seoul Metropolitan Government Research Institute of Public Health
and Environment, Gwacheon 13818, Korea
Comparison of fatty acids in Korean and Chinese red pepper (Capsicum annum L.) seeds

Hyeyoung Park, In Hee Cho*. Department of Food Science and Biotechnology, Wonkwang University,
460 Iksandaero, Iksan, Jeonbuk 54538, Korea

Determination of Volatile Organic Compounds in Perilla frutescens var. japonica Hara and Perilla frutescens var. acuta kudo by Simultaneous Distillation Extraction and GC-MS Analysis

Ji Hyeon Son1*, Ji Young Jeong1, Ok Yeon Song1, Md Islam Atikul1,2, Kyong Su Kim1. 1Department of
Food and Nutrition, Chosun University, Gwangju 501-759, Korea, 2Department of Chemistry, Hajae
Mohammad Danesh Science and Technology University, Dinajpur-5200, Bangladesh
Effects of Riboflavin on Photo-oxidation of Sinapinic Acid

Yunseon Heo*, Jungil Hong. Division of Applied Food System, College of Natural Science, Seoul Women’s
University, Seoul 01797, Korea

Isolation and Composition Analysis of Glycerogalactolipids from Perilla [Perilla frutescens (L.) Britt.]
Leaf

Soo Jeong Lee*, Yejin Song, Byung Hee Kim. Department of Food and Nutrition, Sookmyung Women’s
University, Seoul 04310, Korea

Evaluation of Photosensitizing Properties and Photo-stability of Natural Dietary Pigments under Red,
Green, and Blue LED

Yunkyung Sung*, Jungil Hong. Division of Applied Food System, College of Natural Science, Seoul
Women’s University, Seoul 01797, Korea

Comparison of Macro and Micro Elements in Animal Welfare and Non-Welfare Pork by ICP-OES &
ICP-MS

Ok Yeon Song1*, Md. Atikul Islam1,2, Ji Hyeon Son1, Ji Young Jeong1, Kyong Su Kim1. 1Department of
Food and Nutrition, Chosun University, Gwangju 61452, Korea, 2Department of Chemistry, Hajee Mohammad Danesh Science and Technology University, Dinajpur-5200, Bangladesh
Volatile Compound Profiling of Two Varieties Piper betle L. from Bangladesh

Md Islam Atikul1,2*, Ok Yeon Song1, Ji Hyeon Son1, Ji Young Jeong1, Hee Eun Kim1, Kyong Su Kim1.
1Department of Food and Nutrition, Chosun University, Gwangju, 501-759, Korea, 2Department of
Chemistry, Hajae Mohammad Danesh Science and Technology University, Dinajpur-5200, Bangladesh
Qualitatively and Quantitatively analysis of Physiological Active Ingredients on the Skin Isolated from
Sanhyang Sandolbae (Pyrus ussuriensis)

Hoon Kim1*, Tae Heon Kim2, Boram Jeon2, Myun-Ho Bang1, Ja Won Park3, Dae-Kyun Chung1,2. 1SkinBiotechnology Center, Kyung Hee University, Suwon 16229, Korea, 2Graduate School of Biotechnology
and Institute of Life Science and Resources, Kyung Hee University, Suwon 17104, Korea, 3R&D Department, Jeys F.I. Co., Ltd., Seongnam 13207, Korea
Effect of three defatting solvents on the techno-functional properties of edible insect (Protaetia
brevitarsis seulensis) protein concentrate

Min-Soo Jeong*, Seong-Jun Cho. Department of Food Science and Biotechnology, Kangwon National
University, Chuncheon 24341, Korea
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P01-32

P01-33

P01-34

P01-35

P01-36

P01-37

P01-38

P01-39

P01-40

P01-41
P01-42
P01-43

P01-44

P01-45

P01-46

Antioxidative activity of Codonopsis lanceolate Sprouts: Comparisons by Cultivation Periods and Plant
Parts

Su Hyun Kwon*, Byung Soon Hwang, Ji Yeong Kim, Mi Jang, So Eun Park, Habhwa Baek, Gi-Chang
Kim, In Guk Hwang. Functional Food and Nutrition Division, Department of Agro-food Resources,
National Institute of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
Comparison of antioxidant activities in 56 Brassica germplasm accessions

Su Hyun Kwon*, Byung Soon Hwang, Ji Yeong Kim, Mi Jang, So Eun Park, Habhwa Baek, Gi-Chang
Kim, In Guk Hwang. Functional Food and Nutrition Division, Department of Agro-food Resources,
National Institute of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
Chemical Constituents from the Ethyl acetate soluble fraction of Sorbus commixta

You Bin Cho1,2*, Hyun Soo Choi1,2, Chang Bae Jin1, Jae Yeol Lee2, Hyoung Ja Kim1. 1Molecular Recognition
Research Center, Korea Institute of Science and Technology, Seoul 02792, Korea, 2Department of Chemistry, College of Sciences, Kyung Hee University, Seoul 02447, Korea
Chemical Constituents from the Butanol soluble fraction of Filipendula glaberrima Nakai

Hyun Soo Choi1,2*, You Bin Cho1,2, Chang Bae Jin1, Jae Yeol Lee2, Hyoung Ja Kim1. 1Molecular Recognition
Research Center, Korea Institute of Science and Technology, Seoul 02792, Korea, 2Department of Chemistry, College of Sciences, Kyung Hee University, Seoul 02447, Korea
Elucidation of Active Structural Moieties of Immuno-Stimulating Polysaccharide Purified from Red
Ginseng

Sue Jung Lee*, Kwang-Soon Shin. Department of Food Science and Biotechnology, Kyonggi University,
Korea
Structural, Prebiotic and Anti-inflammatory Activities of Pectic Oligosaccharide Hydrolyzed from Okra
(Abelmoschus esculentus (L.) Moench) Pectin by Fenton Reaction

Yuen Kwan Yeung1*, Yu-Ra Kang1, Boram So2, Sung Keun Jung2, Yoon Hyuk Chang1. 1Department of
Food and Nutrition, and Bionanocomposite Research Center, Kyung Hee University, Seoul 02447, Korea,
2School of Food Science and Biotechnology, Kyungpook National University, Daegu 41566, Korea
Structural, Physicochemical, Prebiotic, and in Vitro Digestibility Properties of Rice Flour Esterified
with Citric Acid

U-Hui Kwon*, Yun-Kyung Lee, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite Research Center, Kyung Hee University, Seoul 02447, Korea

Development of OECD Test Guideline for Human Androgen Receptor Binding Assay Using NanoBRET
Protein-Protein Interaction System

Da-Woon Jung*, Na-Yeon Kim, Hee-Seok Lee, Hyun-Suk Oh, In-Gyun Hwang, Yong Eui Koo. Food
Safety Risk Assessment Division, National Institute of Food and Drug Safety Evaluation, Ministry of
Food and Drug Safety, Chungcheongbuk-do 28159, Korea
Intra-validation of the transactivation assay to detect human thyroid hormone receptor agonists
using hTRE_HeLa cells

Da-Hyun Jeong*, YoungSun Song, Hee-Seok Lee, Hyun-Suk Oh, In-Gyun Hwang, Yong Eui Koo. Food
Safety Risk Assissment Division, National institute of Food & Drug Safety Evaluation, Ministry of Food
and Drug Safety, Cheongju, Chungcheongbuk-do 28159, Korea
Anti-oxidant and Anti-inflammatory Activities of Eriobotrya Japonica Leaves Extracts

Kyung Hee Kim*, Su A Kim. Dept. of Food and Nutrition, Mokpo National University, Cheonnam, Korea
Comparative Study of Anti-oxidant and Anti-inflammatory Activities of Curcumae longae Radix

Kyung Hee Kim*, Ye Rin Kim. Dept. of Food and Nutrition, Mokpo National University, Cheonnam, Korea
Antioxidant and Anti-inflammatory Activities of Curcumae longae Radix

Kyung Hee Kim*, Ye Rin Kim. Department of Food and Nutrition, Mokpo National University, Cheonnam,
Korea
Total Flavonoid Content and Antioxidant, Anti-inflammatory Activities of Eriobotrya Japonica Leaves
Extracts

Kyung Hee Kim*, Su A Kim, Tae In Han. Department of Food and Nutrition, Mokpo National University,
Cheonnam, Korea
Isolation and identification of anti-adipogenetic chemical compounds from extraction of Solidago
virgaurea var. gigantea

Hyun-Yong Kim1, Guanglei Zuo1, Jun Ji2, Soo Kyeong Lee1,3, Soon Sung Lim1,2,3*. 1Department of Food
Science and Nutrition, Hallym University, 1 Hallymdeahak-gil, Chuncheon, 24252, Korea, 2Institute of
Natural Medicine, College of Medicine Hallym University, 1 Hallymdeahak-gil, Chuncheon, 24252, Korea,
3Institute of Korean Nutrition, Hallym University, 1 Hallymdeahak-gil, Chuncheon, 24252 Korea
Enzymatic Preparation of L-α-Glycerylphosphorylcholine for Food Application

Yejin Song1*, Jeongeun Kim2, Soo Jeong Lee1, Jung Eun Lee1, Min-Yu Chung3, In-Hwan Kim4, Byung
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P01-47

P01-48

P01-49

P01-50

P01-51

Hee Kim1. 1Department of Food and Nutrition, Sookmyung Women’s University, Seoul 04310, Korea,
2Department of Food Science and Technology, Chung-Ang University, Anseong 17546, Korea, 3Korea
Food Research Institute, Jeonbuk 55365, Korea, 4Department of Food and Nutrition, Korea University, Seoul
02841, Korea

Physicochemical Characteristics of Ethiopian Coffea arabica cv. Heirloom Coffee Extracts with Different Roasting Conditions

Nayeon Kim1,2*, Eunkyung Kim4, Yosub Kim1,2, Kihun Sung1,2, Ka-Young Song1,2, Kwonsoo Kang2,3, JungHeun Ha1,2, Youngseung Lee1,2, Ki-Young Kim4, Yoonhwa Jeong1,2. 1Research Center for Industrialization
of Natural Neutralization, Dankook University, Cheonan 31116, Korea, 2Department of Food Science and
Nutrition, Dankook University, Cheonan 31116, Korea, 3Ministry of Food and Safety, Osong, Korea,
4Department of Food Service Industry Management, Graduate School of Tourism Business Management,
Kyonggi University, Seoul 03746, Korea
Physicochemical Characteristics of El Salvadoran Coffea arabica cv. Bourbon Coffee Extracts with
Different Roasting Conditions

Yosub Kim1,2*, Eunkyung Kim4, Tran Khac Huy1,2, Jiwoo Kim1,2, Yujihn Kwon2,3, Seunghyup Lee1,2, KaYoung Song1,2, Inyong Kim1,2, Jung-Heun Ha1,2, Youngseung Lee1,2, Ki-Young Kim4, Yoonhwa Jeong1,2.
1Research Center for Industrialization of Natural Neutralization, Dankook University, Cheonan 31116,
Korea, 2Department of Food Science and Nutrition, Dankook University, Cheonan 31116, Korea, 3Ministry
of Food and Safety, Osong, Korea, 4Department of Food Service Industry Management, Graduate School
of Tourism Business Management, Kyonggi University, Seoul 03746, Korea

Physicochemical Characteristics of Laotian Coffea robusta cv. Java Coffee Extracts with Different
Roasting Conditions

Sunyoung Gu1,2*, Eunkyung Kim5, Yona Lee1,2, Chae yeon Lee1,2, Ka-Young Song1,2, Kwonsoo Kang2,3,
Wonwoung Jeong2,4, Jung-Heun Ha1,2, Ki-Young Kim5, Yoonhwa Jeong1,2. 1Research Center for Industrialization of Natural Neutralization, Dankook University, Cheonan 31116, Korea, 2Department of Food Science
and Nutrition, Dankook University, Cheonan 31116, Korea, 3Ministry of Food and Safety, Osong, Korea,
4Hanmi Natural Nutrition, Co., Ltd, Paju, Korea, 5Department of Food Service Industry Management,
Graduate School of Tourism Business Management, Kyonggi University, Seoul 03746, Korea
Antioxidant Activities and ACE inhibitory activity of Protaetia brevitarsis seulensis hydrolysates

Yosub Kim1,2*, Sungmin Jo1,2, Tran Khac Huy1,2, Eun Jung Lee1,2, Kihun Sung1,2, Jiwoo Kim1,2, Jae-Sik
Ryu1,3, Yujihn Kwon1,4, Inyong Kim1,2, Yoonhwa Jeong1,2. 1Research Center for Industrialization of Natural
Neutralization, Dankook University, Cheonan 31116, Korea, 2Department of Food Science and Nutrition,
Dankook University, Cheonan 31116, Korea, 3DH Bio, Ansung, Korea, 4Ministry of Food and Safety, Osong,
Korea
Isolation and Identification of Flavonoid Glycosides from Uljin-Geumgangsong Pine Needles

Yeong-Hee Jeon1*, Jung-Eun Seo1, Ju-Hee Kim1, Yu-Jin Lee2, Sang-Won Choi1. 1Department of Food
Science and Nutrition, Daegu Catholic University, Gyeongsan, Korea, 2Uljingun Agricultural Technological
Center, Uljin, Korea

▪식품분석/품질 분야
P02-01

P02-02

P02-03

P02-04

Validation of Methods Based on PCR for the Detection of GM Events in South Korea

Young Rae Cho, Min Ki Shin, Eun-ju Song, Jun Hyun Sung, Younjeong Han*, Min Young Bae, Ji Hyun
Yoo, Sunmi Kim, Jyongeun Myung, Jisoo Hong, Sewook Park, Chohee Kim, Dongmi Choi, Mee Kyung
Kim. Division of Hazardous Substances Analysis, Center for Food and Drug Analysis, Gyeongin Regional
Office Of Food & Drug Safety, South Korea
Real-time PCR based detection method for GM cotton and canola

Min Ki Shin*, Seon Min Jeon, Seong Soo Park, Yong Eui Koo. National Institute of Food and Drug Safety
Evaluation, Cheongju, 28159, Korea
Comparison on the water soluble carbohydrate contents in the prime core set of Korean soybean
germplasms using HPLC/ELSD

Jinsoo Jeon1*, Haeun Joo1, Taewook Ko1, Younghyeon Jang1, Jaeyoung Song1, Byoung-Kwan Cho2,
Kyung-Hwan Kim3, Jung-Kyung Moon4, Myoung-Gun Choung1. 1Dept. of Herbal Medicine Resource,
Kangwon National University, Samcheok 25949, Korea, 2Dept. of Biosystems Machinery Engineering,
Chungnam National University, Daejeon 34134, Korea, 3National Institute of Agricultural Sciences, Rural
Development Administration, Jeonju 54874, Korea, 4TAGC, Next Bio-Green21, Jeonju, 54874, Korea
Comparison on vitamin B2 Contents in seasoned Deodeok according to major provinces in Korea

Jinsoo Jeon*, Haeun Joo, Taewook Ko, Younghyeon Jang, Jaeyoung Song, Myoung-Gun Choung. Dept.
of Herbal Medicine Resource, Kangwon National University, Samcheok 25949, Korea
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P02-05

P02-06

P02-07

P02-08

P02-09

P02-10

P02-11

P02-12

P02-13

P02-14

P02-15

Comparison on vitamin B2 contents according to the cooking methods in green onions

Younghyeon Jang*, Haeun Joo, Taewook Ko, Jinsoo Jeon, Jaeyoung Song, Myoung-Gun Choung. Dept.
of Herbal Medicine Resource, Kangwon National University, Samcheok 25949, Korea
Variation of vitamin B1 and B3 contents in the prime core set of Korean soybean germplasms

Taewook Ko1*, Haeun Joo1, Jinsoo Jeon1, Younghyeon Jang1, Jaeyoung Song1, Byoung-Kwan Cho2,
Kyung-Hwan Kim3, Jung-Kyung Moon4, Myoung-Gun Choung1. 1Dept. of Herbal Medicine Resource,
Kangwon National University, Samcheok 25949, Korea, 2Dept. of Biosystems Machinery Engineering,
Chungnam National University, Daejeon 34134, Korea, 3National Institute of Agricultural Sciences, Rural
Development Administration, Jeonju 54874, Korea, 4TAGC, Next Bio-Green21, Jeonju, 54874, Korea
Contents of vitamin B1 and B3 in seasoned Deodeok collected from major provinces in Korea

Taewook Ko*, Haeun Joo, Jinsoo Jeon, Younghyeon Jang, Jaeyoung Song, Myoung-Gun Choung. Dept.
of Herbal Medicine Resource, Kangwon National University, Samcheok 25949, Korea

Physicochemical Characteristics by Fermentation and Aging of Nonglutinous and Glutinous Rice Yakju

Ji-Hae Choi*, Bora Lim, Seok-Tae Jeong, Ji-Eun Kang. Department of Fermentation and Processing
Food, National Institute of Agricultural Sciences, 55365 Iseo, Korea

Evaluation of vitamin B1 and B3 contents according to the different cooking method in button mushrooms

Jaeyoung Song*, Haeun Joo, Jinsoo Jeon, Taewook Ko, Younghyeon Jang, Myoung-Gun Choung. Dept.
of Herbal Medicine Resource, Kangwon National University, Samcheok 25949, Korea

Glycidyl Ester, 3-MCPD and 2-MCPD analysis in food using gas chromatography-tandem mass spectrometry

Jong-Eun Won*, Jun-Yeop Lee, Kwang-Eun Jung, Byung-Man Kwak, Jong-Su Park. Food Analysis
Department, Research and Development Institute, Namyang Dairy Products Co., Ltd. Janggi-ro 836-11,
Sejong 30055, Korea
Rapid Quantitation of Vitamin D in Dairy Food by HPLC-MS/MS

Jun-Yeop Lee1*, Chang-Wan Lim1, Jong-Eun Won1, Byung-Man Kwak1, Jong-Su Park1, Young-Min
Choi2, Jin-Ju Park2, Sang-Hoon Lee2. 1Food Analysis Department, Research and Development Institute,
Namyang Dairy Products Co., Ltd. Janggi-ro 836-11, Sejong 30055, Korea, 2Food & Nutrition Division,
Department of Agrofood Resources, National Institute of Agricultural Sciences, Rural Development
Administration, 166 Nongsaengmyeong-ro, Iseo-myeon, Wanju-gun, Jeollabuk-do, Korea
Monitoring of Terbufos and its Metabolites in Livestock Products by LC-MS/MS

Yoon Jung Kang, Nam Suk Kang, Ho-Won Chang, Se Ra Won, Su Jin Kim, Chan Woong Park*, Jae
Yun Jeon, Seok Hwan Lee, Si Woo Bark, Gil Ran Kang, Jae I Kim, Soon Ho Lee, Woo Seong Kim.
Busan Regional Office of Food and Drug Safety, 65, Shinseon-ro 356-gil, Nam-gu, Busan, Korea
Establishment of Vitamin B12 Analysis in Infant Cereal Formula

Seo Ho Kim, Bo min Song, Jung Min Park*. Sanghuh College of Life Sciences, Konkuk University, Seoul
05029, Korea

Antioxidant Activity in Differently Colored Adzuki Bean Varieties and Metabolic Profile after Thermal
Process

Tae Joung Ha*, Jae Eun Park, Seok Bo Song, Suk-Bok Pae, Eunyoung Oh. Department of Southern Area
Crop Science, National Institute of Crop Science, Rural Development Administration, Miryang 50424, Korea

Functional Components and Their Biological Activities of Houttuynia cordata Thunb and Lespedeza

cuneata G.don

P02-16

P02-17

P02-18

P02-19

Seong Ik Park1,2*, Hee Young Hwang1, Jong-Sik Kim2, Seung Woo Park1. 1Gyeongsangbuk-do Institute
of Health & Environment, Yeongcheon 38874, Korea, 2Department of Biological Sciences and Biotechnology, Andong National University, Andong 36729, Korea
가공식품 및 농식품자원류의 비타민 D 함량 분석 비교

이삼빈1,2*, 김현정2, 임종순2, 김지은2, 석은주2, 채정우2, 이상훈3. 1계명대학교 식품가공학과, 2계명대학교 전통
미생물자원개발 및 산업화연구센터, 3농촌진흥청 국립농업과학원 농식품자원부 식생활영양과
131종의 다소비 식품류에 대한 비타민 D 함량 분석 비교

이삼빈1,2*, 김현정2, 임종순2, 김지은2, 석은주2, 채정우2, 이상훈3. 1계명대학교 식품가공학과, 2계명대학교 전통
미생물자원개발 및 산업화연구센터, 3농촌진흥청 국립농업과학원 농식품자원부 식생활영양과
Mineral and Amino Acid Analysis in Sauces for Food Nutrients Database Construction

Sam-Pin Lee1,2*, Hyun-Jeong Kim2, Young-Eun Kim2, Yeon-Jung Kim2, Min-Kyeong Kim2, Byung Hee
Kim3. 1Department of Food Science and Technology, Keimyung University, Korea, 2The Center for
Traditional Microorganism Resources, Keimyung University, Korea, 3Department of Food and Nutrition,
Sookmyung University, Korea

식품영양성분 DB구축을 위한 국내에서 다소비 되는 3종류 어류의 구이와 조림 조리에 따른 지방산 함량 분석
(2019)
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P02-20
P02-21
P02-22
P02-23

P02-24
P02-25
P02-26

P02-27

P02-28
P02-29
P02-30

P02-31

P02-32

P02-33
P02-34

P02-35
P02-36

P02-37

P02-38

장성화1*, 신정아1,2, 이기택1. 1충남대학교 식품공학과, 2강릉원주대학교 식품가공유통학과

식품영양성분 DB구축을 위한 국내에서 다소비 되는 찌개 및 탕류의 레티놀 함량 분석 (2019)

장성화1*, 신정아1,2, 이기택1. 1충남대학교 식품공학과, 2강릉원주대학교 식품가공유통학과
식품영양성분 DB 구축을 위한 6종류 국류의 베타카로틴 함량 분석 (2019)

소희진1*, 신정아2, 이기택1. 1충남대학교 식품공학과, 2강릉원주대학교 식품가공유통학과
식품영양성분 DB 구축을 위한 6종류 나물 및 무침류의 토코페롤 함량 분석 (2019)

소희진1*, 신정아2, 이기택1. 1충남대학교 식품공학과, 2강릉원주대학교 식품가공유통학과

Determination of cholesterol contents in seafood with different cooking methods in South Korea
(2019)

Yan Qin1*, Jung-Ah Shin2, Beibei Duan1, Ki-Teak Lee1. 1Department of Food Science and Technology,
Chungnam National University, Daejeon 305-764, Korea, 2Department of Food Processing and Distribution,
Gangneung-Wonju National University, 7 Jukheon-gil, Gangneung, Gangwon-Do 25457, Korea
2019년 시중에서 판매되는 6종류 소스류에 함유된 카로티노이드 함량 분석

오민지1*, 신정아2, 이기택1. 1충남대학교 식품공학과, 2강릉원주대학교 식품가공유통학과
2019년 소고기의 부위별 콜레스테를 함량 분석

오민지1*, 신정아2, 이기택1. 1충남대학교 식품공학과, 2강릉원주대학교 식품가공유통학과

Comparison of GM rice (insect resistance) with non GM varieties using multivariate statistical approaches

Seon-Woo Oh1*, Eun_Ha Kim1, Soyoung Lee1, Dayoung Baek1, Sooyun Park1, Sanggu Lee1, Tae-Hoon
Ryu1, Hyun-Jung Kang1, Young-Soo Chung2, Soon-ki Park3. 1National Institute of Agricultural Science,
Rural Development Administration, Jeon-ju 54874, Korea, 2Department of Molecular Genetic Engeineering,
Dong-A University, Pusan 604-714, Korea, 3School of Applied Biosciences, Kyungpook National University, Daegu, 702-701, Korea
Elderly Food Conformity Assessment of Commercial Potato Liquid Diet: Porridge and Soup Products

Soojin Park1*, Jung-Hwan Nam2. 1School of Food and Nutrition Science for Bioindustry, Semyung
University, Jecheon 27136, Korea, 2Highland Agricultre Research Institute, National Institute of Crop
Science, RDA, Pyeongchang 25342, Korea
과일즙 혼합 마늘즙의 품질 특성

민지현*, 정재현, 이재선, 박영욱, 이승주, 장후봉. 충청북도농업기술원 마늘연구소
흑마늘즙을 이용한 젤리의 품질 특성

민지현*, 정재현, 이재선, 박영욱, 이승주, 장후봉. 충청북도농업기술원 마늘연구소

Physical Detection Characteristics and Quality Properties of Gamma-ray and Electron-beam Irradiated Apple Mango with Irradiation Doses

Dae-Jung Kim*, Hee-Chang Shin, Kyong-Suk Hong, Soon-Kil Cho. Division of Safety Analysis, National
Agricultural Products Quality Management Service, Gimcheon, Gyeongbuk 39660, Korea
Physical Detection Characteristics and Quality Properties of Gamma-ray and Electron-beam Irradiated Passion Fruits with Irradiation Doses

Dae-Jung Kim*, Kyong-Suk Hong, Jung-A Kang, Soon-Kil Cho. Division of Safety Analysis, National
Agricultural Products Quality Management Service, Gimcheon, Gyeongbuk 39660, Korea
국가표준식품성분 데이터베이스 9.1 구축과 공개

박수희1*, 이상훈1, 박진주1, 전은미1, 이주혜1, 조수현2, 최용민1. 1국립농업과학원 농식품자원부 식생활영양과,
2국립축산과학원 축산생명환경부 축산물이용과
서류 및 버섯류의 조리 전후 소비단위별 부피/중량 데이터베이스 구축

박수희*, 최용민, 박진주, 이상훈. 농촌진흥청 국립농업과학원 농식품자원부 식생활영양과
품종별 포도의 비타민 B5, C, 엽산 함량 비교

고미정1*, 최용민1, 이상훈1, 박수희1, 정성민2, 박진주1. 1농촌진흥청 국립농업과학원 식생활영양과, 2농촌진흥
청 국립원예특작과학원 기획조정과
어분가루를 적용하여 제조한 메주의 품질특성의 규명

이호우1*, 하누리1, 우재걸1, 강유진1, 양은주2, 서예슬2. 1청우 F&B, 2(재)전남생물산업진흥원 식품산업연구센터
국내산 대두 및 메주된장의 함량에 따른 군 급식 된장의 이화학적 특성 및 관능적 특성

이남례1*, 김금숙2, 최범석2, 정도연3, 조승화3, 김은지3. 1국방기술품질원, 2(주)참고을, 3(재)발효미생물산업진
흥원
Evaluation Stability of Two Marker Compounds in Cirsium setidens Nakai

Hee Jeong Eom*, Sang Mi Jung, Bong Hwan Jung, Moon Jin Ra. Hongcheon Institute of Medicinal Herb
Korea

Analysis of fructooligosaccharides by high performance liquid chromatography with refractive index
detector

Kyung Mi Hwang*, Eun Jin Park, Keum Hee Hwang, Soo Jung Hu, Hye Young Lee. Nutrition and
Functional Food Research Team, National Institute of Food and Drug Safety Evaluation, 28159, Korea
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P02-39

P02-40

P02-41

P02-42
P02-43

P02-44
P02-45

P02-46

P02-47

P02-48

P02-49
P02-50

P02-51
P02-52

P02-53

P02-54

P02-55
P02-56

Changes on Physicochemical Propertise of Platycodon grandiflorum with Repeated Steaming Process

Hyun Cheol Jeong*, Sung-Jin Lee, Dong-Hwan Choi, Kyung-Min Kim, Min Young Kwon, Heui-Jong
Yu, Johann Sohn. Bio R&D Center, SK Bioland, Ansan, Gyeonggi 15407, Korea

Nutritional Characteristics of Salted Semi-Dried Mullet (Chelon haematocheilus) Supplemented with
Saltwort (Salicornia herbacea L.)

Hee Geun Jo1*, Bo Yeong Mun1, Yong Sik Sin2, Kyoung Seon Lee2, Sun Hee Cheong1. 1Department of
Marine Bio Food Science, College of Fisheries and Ocean Science, Chonnam National University, Yeosu
550-749, Korea, 2Department of Environmental Engineering & Biotechnology, Mokpo National Maritime
University, Mokpo, 58628, Korea
Effects of Ultra-High Pressure Treatment on the Nutritional and Microbial Characteristics of Oyster
(Crassostrea gigas)

Hee Geun Jo*, Bo Yeong Mun, Sun Hee Cheong. Department of Marine Bio Food Science, College of
Fisheries and Ocean Science, Chonnam National University, Yeosu 550-749, Korea
우리나라 어패류 조리 음식의 수용성 비타민 함량 분석

권지현*, 김영화. 경성대학교 식품응용공학부

Chemical Components and Nutritional Value of the Korean Lentinula edodes Strains and Imported
Strains

Seung-Bin Im, Seong-Woo Jin, Kyung-Je Kim, Young-Woo Koh, Neul I Ha, Hee-Kyung Jeong, Kyoung
Sun Seo*. Jangheung Research Institute for Mushroom Industry, Jangheung 59338, Korea
국내에서 소비되는 일부 버섯류의 가공 방법에 따른 비오틴 함량 분석

김나은*, 김영화. 경성대학교 식품응용공학부

Physicochemical Characteristics of Garlic (Allium sativum L.) cultivated in Namhae

Gun Su Cha*, A Ro Cho, Jae Ran Kang, Min Jung Kang, Jung Hye Shin, Gyoung Min Kim. Namhae
Garlic Research Institute, Namhae, 52430, Korea
Development for Determination of 4-Hydroxyisoleucine in Health Functional Foods

Se Yun Lee*, Jae Myoung Oh, Hee Sun Jeong, Soo Jung Hu, Hye Young Lee. Nutrition and Functional
Food Research Team, National Institute of Food and Drug Safety Evaluation, 28159, Korea
Development for Analysis of Aloin A in Health Functional Foods by HPLC

Hee Sun Jeong*, Jae Myoung Oh, Se Yun Lee, Soo Jung Hu, Hye Young Lee. Nutrition and Functional
Food Research Team, National Institute of Food and Drug Safety Evaluation, 28159, Korea

Comparison of Quality Characteristics of Different Malt Sikhye made from Barley and Wheat Cultivars

NamGeol Kim*, Seuk Ki Lee, Hye Young Park, Induck Choi, Hyesun Choi, Ji Young Park, Dong sun
Shin, Chang-Hwan Park, Kwang-Ho Jeong, Hyun-Joo Kim. Department of Central Area Crop Science,
National Institute of Crop Science, Rural Development Administration, Suwon, Gyeonggi 16613, Korea
식용 곤충 갈색거저리 유충의 생육특성 및 영별 영양성분 변화

최성진1*, 박아름1, 이효영1, 김희연1, 김태희1, 석영식2. 1강원도농업기술원 농식품연구소, 2강원도농산물원종장
Comparison of Free Sugars and Total Anthocyanin Contents in Korean Colored Potatoes

A-Reum Park1, Jin-Hee Maeng2, Sung-Jin Choi1*, Jae-Eun Kim1, Hee-yeon Kim1, Hyo-Young Lee1,
Sun-Bae Kwon1. 1Agro-food Research Institute, Gangwon-do Agricultural Research and Experiment
Services, 2Special Crop Experiment Station, Gangwon-do Agricultural Research and Experiment Services
우리나라에서 섭취하는 나물류의 수용성 비타민 함량

전아영*, 김영화. 경성대학교 식품응용공학부

국내에서 소비되는 두류, 곡류 및 한우의 biotin 함량 분석

전아영1*, 신희윤1, 박소정1, 김윤정1, 권지현1, 윤지민1, 김나은1, 이상훈2, 최용민2, 김영화1. 1경성대학교 식품응
용공학부, 2농촌진흥청 국립농업과학원
Metabolomics study to explore metabolic perturbations in soybean adventitious roots under light
exposure

Dae-Yong Yun1*, Young-Gyu Kang2, EunJung Lee2, Donghyun Kim2, Young-Shick Hong1. 1Division of
Food and Nutrition, Chonnam National University, Korea, 2Basic Research & Innovation Division, R&D
Center, Amore Pacific Corporation, Korea

Qualitative and Quantitative Analysis of Carotenoids and Chlorophylls in New Conical Type Paprika
‘Raon’

Youbin Kye1*, Keum Taek Hwang1, Suna Kim2. 1Department of Food and Nutrition, and Research Institute
of Human Ecology, Seoul National University, Seoul 08826, Korea, 2Department of Food and Nutrition
in Human Ecology, College of Natural Science, Korea National Open University, Seoul 03078, Korea
삼잎국화의 유전독성 및 단회투여독성 연구

이운종*, 김정헌, 김지수, 이창현, 박학수. 한국화학융합시험연구원

Proximate Compositions and Microbial Safety Changes in Drone Pupae (Apis mellifera L.) after Freeze
Drying and Hot-Air Drying
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Hyo-Young Kim*, Soon Ok Woo, Se Gun Kim, Kyeong Won Bang, Hong Min Choi, Hyo Jung Moon,
Sang Mi Han. Department of Agricultural Biology, National Institute of Agricultural Science, Rural
Development Administration, Wanju 55365, Korea
Safety Investigation of Honeybee Drone Pupae for a New Food Material Registration

Hong-Min Choi, Soon-Ok Woo, Se-Gun Kim, Kyeong Won Bang, Hyo-Young Kim*, Hyo-Jung Moon,
Sang-Mi Han. Department of Agricultural Biology, National Institute of Agricultural Science, Wanju
55365, Korea

Development of Detection Markers for Herbicide Glufosinate Tolerant GMOs for Food Safety Management

Minji Song*, Yang Qin, Ounsung Cho, TaeSung Park, Myung-Ho Lim. Biosafery Division, National
Institute of Agricultural Sciences, Rural Development Administration, Jeonju 54874, Korea
Analysis of Seed Fatty Acid Components of F1 Hybrids between Canola and Chinese Cabbage

Soo In Sohn1*, Younsung Cho1, Woo-Suk Cho1, Young Ju Oh2, Myung-Ho Lim1, Taesung Park1, Hyunjung
Kang1. 1National Institute of Agricultural Sciences, RDA, Jeonju 54874, Korea, 2Institute for Fututre
Environmental Ecology Co., Ltd
Fat Content and Their Fatty Acid Composition in Korean Human Milk

Beibei Duan1*, Jung-Ah Shin1,2, Yan Qin1, Ye-Jin Hong3, Ki-Teak Lee1. 1Department of Food Science
and Technology, Chungnam National University, Daejeon 305-764, Korea, 2Department of Food Processing
and Distribution, Gangneung-Wonju National University, 7 Jukheon-gil, Gangneung, Gangwon-Do 25457,
Korea, 3Maeil Human Milk R&D Center, 63 Jinwiseo-ro, Jinwi-myeon, Pyeongtaek-si, Gyeonggi-do
17714, Korea
A Study on the Relationship of Fat Content in Human Milk on Carotenoid Content in Korea

Beibei Duan1*, Jung-Ah Shin1,2, Yan Qin1, Se-Han Kim3, Ki-Teak Lee1. 1Department of Food Science
and Technology, Chungnam National University, Daejeon 305-764, Korea, 2Department of Food Processing
and Distribution, Gangneung-Wonju National University, 7 Jukheon-gil, Gangneung, Gangwon-Do 25457,
Korea, 3Maeil Human Milk R&D Center, 63 Jinwiseo-ro, Jinwi-myeon, Pyeongtaek-si, Gyeonggi-do
17714, Korea
Simultaneous Analysis of Several Alkaloids in Food and Dietary Supplements Using LC/PDA and
LC/QTOF

Moo Song Lim*, Eun Jeong Kim, Ji Eun Lim, MeeKyung Kim. Division of Hazardous Substances Analysis,
Gyeongin Regional Office of Food and Drug Safety, Incheon 22133, Korea
전자코와 전자혀를 이용한 토마토의 향미특성 분석

조아라1*, 임수연1, 오성욱2. 1삼양사 식품연구소, 2센텀테크

Catechin Contents of Green Tea at Different Harvest Times

Byung Soon Hwang*, Ji Yeong Kim, Mi Jang, So Eun Park, Su Hyun Kwon, Habhwa Baek, Gi-Chang
Kim, In Guk Hwang. Functional Food and Nutrition Division, Department of Agro-food Resources,
National Institute of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
Quantitative Analysis of Lancemaside A from Korean Deodeok (Codonopsis lanceolata)

Byung Soon Hwang*, Ji Yeong Kim, Mi Jang, So Eun Park, Su Hyun Kwon, Habhwa Baek, Gi-Chang
Kim, In Guk Hwang. Functional Food and Nutrition Division, Department of Agro-food Resources,
National Institute of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
Validation of Analytical Method for Lancemaside A in Deodeok (Codonopsis lanceolata)

Byung Soon Hwang*, Ji Yeong Kim, Mi Jang, So Eun Park, Su Hyun Kwon, Habhwa Baek, Gi-Chang
Kim, In Guk Hwang. Functional Food and Nutrition Division, Department of Agro-food Resources,
National Institute of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea

Physicochemical Properties of Rice Cooked along with Various Mixed Grains and by Different Cooking
Method

Hyun-Joo Kim1*, Koan Sik Woo2, Jin Young Lee1, Byong Won Lee1, Min Young Kim1, Yu-Young Lee1,
Mi Hyang Kim1, Byoungkyu Lee1. 1Department of Central Area Crop Science, National Institute of Crop
Science, Suwon 16613, Korea, 2Research Policy Bureau, Rural Development Administration, Jeonju 55365,
Korea
2019년도 식품영양성분 국가관리망 사업 분석 자료: 가공식품의 당 함량

최은지1*, 윤성원2, 전희주1, 황지현1, 이정은1, 송예진1, 이수정1, 노서예1, 서동원3, 김병희1. 1숙명여자대학교
식품영양학과, 2고려대학교 식품영양학과, 3한국식품연구원
2019년도 식품영양성분 국가관리망 사업 분석 자료: 주요식품과 가공식품의 수분 및 조지방 함량

최은지1*, 윤성원2, 전희주1, 황지현1, 이정은1, 이수정1, 송예진1, 노서예1, 정은경1, 정희선3, 주나미1, 김병희1.
1숙명여자대학교 식품영양학과, 2고려대학교 식품영양학과, 3숙명여자대학교 문화예술대학원 전통식생활문
화 전공
천마 및 한약재 혼합 천마추출물의 항산화 및 알코올 대사 효소 활성 평가
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양경미1*, 윤인정2, 공현주1. 1대구한의대학교 한방식품조리영양학부, 2대구공업대학교 호텔외식조리학과
Physiochemical Analysis of Doengang made with rice-based koji

Yong Woo Jo*, Mina K. Kim. Department of Food Science and Human Nutrition, and Fermented Food
Research Center, Jeonbuk National University, 567 Baekjedaero, Deokjin-gu, Jeonju-si, Chonbuk, 54896,
Korea
2018 우리술 품평회 출품 약청주의 이화학적 특성

임보라*, 정석태, 강지은, 최지혜. 국립농업과학원 발효가공식품과

Study on Establishment of Criteria to Evaluate the Quality of Porridge by Rice Cultivars

Hye-Young Park1*, JiYoon Lee2, Hyun-Joo Kim1, Eun-Yeong Sim1, Areum Chun1, Mi-Jung Kim1, Jieun
Kwak1, Yong Hee Jeon1, Choon Ki Lee1. 1Department of Central Area Crop Science, National Institute
of Crop Science, Rural Development Administration, Suwon 16613, Korea, 2Department of Southern Area
Crop Science, National Institute of Crop Science, Rural Development Administration, Milyang 50424, Korea
Characterization of Aroma Profiles of Commercially-Available Garlic Powder Products in UK

Seo-yeong Chon*, Gyung-Eun Lee, Mina K. Kim. Department of Food Science and Human Nutrition
and Fermented Food Research Center, Jeonbuk National University, 567 Baekjedaero, Deokjin-gu, Jeonjusi, Jeonbuk, 54896, Korea
Development of Sensory Lexicon for Commercially-Available Garlic Powder in Korea

Seo-yeong Chon*, Gyung-Eun Lee, Mina K. Kim. Department of Food Science and Human Nutrition
and Fermented Food Research Center, Jeonbuk National University, 567 Baekjedaero, Deokjin-gu, Jeonjusi, Jeonbuk, 54896, Korea
Inductively Coupled Plasma and X-Ray Fluorescence-Based Analysis Approach for Discriminating
Korean and Chinese Red Pepper (Capsicum annuum L.) Powder

Jung Eun Lee1, Soo Jeong Lee1*, Cheol Seong Jang2, Hyang Sook Chun3, Sangdoo Ahn4, Byung Hee Kim1.
1Department of Food and Nutrition, Sookmyung Women’s University, Seoul 04310, Korea, 2Department
of Applied Plant Sciences, Kangwon National University, Chuncheon 24341, Korea, 3Department of Food
Science & Technology, Chung-Ang University, Anseong 17546, Korea, 4Department of Chemistry,
Chung-Ang University, Seoul 06974, Korea
Determination of Total Amount Polyphenol and Flavonoid in Perilla Frutescens var. japonica Hara
and Perilla frutescens var. acuta kudo by UV-Vis Spectrophotometer

Ji Young Jeong1*, Ji Hyeon Son1, Ok Yeon Song1, Md. Atikul Islam1,2, Kyong Su Kim. 1Department of
Food and Nutrition, Chosun University, Gwangju, 61452, Korea, 2Department of Chemistry, Hajee
Mohammad Danesh Science and Technology University, Dinajpur-5200, Bangladesh
Rubidium Analysis as a Possible Approach for Discriminating between Korean and Chinese Perilla
Seeds Distributed in Korea

Jung Eun Lee1, Jihyun Hwang1*, Eunji Choi1, Myoung-Jae Shin2, Hyang Sook Chun3, Sangdoo Ahn4,
Byung Hee Kim1. 1Department of Food and Nutrition, Sookmyung Women’s University, Seoul 04310,
Korea, 2National Agrobiodiversity Center, Rural Development Administration, Jeonju 54874, Korea, 3Department of Food Science & Technology, Chung-Ang University, Anseong 17546, Korea, 4Department of
Chemistry, Chung-Ang University, Seoul 06974, Korea
유명산지별 건조감(곶감, 반건시, 감말랭이) 품질 특성 비교

조문경*, 박은미, 조지형, 송인규. 경상북도농업기술원 연구개발국 상주감연구소

The Composition of Dietary Fiber, Crude Fiber, Free Sugar, and Amino Acid on the Pulp, Outer Skin
and Puree of Corni fructus Fruit's

Ji-Suk Jeong1,2*, Eun-Ha Kim2, Byeong-Gil Son2, No-Jin Park2. 1Gurye Wild Flower Institute, Gurye-gun,
Jeollanam-do 57660, Korea, 2Gurye-gun Agricultural Center, Gurye-gun, Jeollanam-do 57660, Korea
Quality Characterization of Commercial Flour and Color Wheat (Arriheuk)

Hee-Yeon Jin*, Sung-Hee Jeon, Seok-Geun Jeong, Young Youn. Imsil Cheese & Food Research Institute,
50, Doin 2-gil, Seongsu-myeon, Imsil-gun, Jeollabuk-do 55918, Korea
유산균 식혜 첨가량에 따른 떡볶이 떡의 품질 특성

오병민1*, 장소원1, 정도연2, 김영수1, 송근섭1. 1전북대학교 식품공학과, 2발효미생물산업진흥원
Application and Functionalities of Germinated Wheat Tea at Optimized Conditions

Na Eun Bang*, Ye Ji Choi, Mi Jeong Kim. Department of Food and Nutrition, Changwon National
University, Changwon 51140, Korea

Development of Sunsik added with Germinated Wheat and Herbal Plant Extract: Its Quality Characteristics and Antioxidant Properties

Ji Hyo Lee1*, Won-Sang Yoo1, Geum-Joung Youn2, Yeon Ju Kwak2, Mi Jeong Kim1. 1Department of
Food and Nutrition, Changwon National University, Changwon 51140, Korea, 2Gagopa Healing Food, 177,
Samgye-ro, Naeseo-eup, Masanhoewon-gu, Changwon, 51219, Korea

Quality Characteristics of Masil (Prunus mume) Wine Prepared with Urushiol Removal Rhus verniciflua
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Sung-Hee Jeon*, Hee-Yeon Jin, Seok-Geun Jeong, Young Youn. Food Research and Development Team,
Imsil Cheese & Food Research Institute, Imsil 55918, Korea
Quality Characteristics of Rice Noodles by Manufacture Conditions

Jieun Kwak*, Mi-Jung Kim, Hye Young Park, Choon-Ki Lee, Yong Hee Jeon, Eun-Yeong Sim, Areum
Chun. Department of Central Area Crop Science, National Institute of Crop Science, Rural Development
Administration, 126 Suin-ro, Gwonseon-gu, Suwon-si, Gyeonggi-do, 16429, Korea
A Study on the Factors Causing Analytical Errors through the Estimation of Uncertainty for Nutritive
Components Analysis in Infant Formula

Dae-Won Kang*, Seong-Ran Kang, Ki-Hwa Kim, Sun-Joo Kum, Hyuk-Hwan Song, Chan-Suk Yoon.
Agency for Korea National Food Cluster (AnFC), Insan 54576, Korea
Relationship between Texture Profiles and Pasting Property in Soybean

Mi-Jung Kim1*, Jieun Kwak1, Mi-Ra Yoon2. 1Department of Central Area Crop Science, National Institute
of Crop Science, Suwon 16429, Korea, 2National Institute of Crop Science, Wanju 55365, Korea
Analysis of Main Compound Related to Sensory Attributes in Roasted Coffee (Arabica)

Gi Chang Kim*, Chan Mi Park, Mi Jang, In Guk Hwang, Byung Soon Hwang, Hab Hwa Baek, So Eun
Park, Hae Ju Kang. Department of Agrofood Resources, National Institute of Agricultural Science, Korea
Oxidation Stability and Quality Characteristics of Laver Made with Ecklonia cava Extract

Bo-Yeon Park1, Jung-Min Kim2*, Kwang-Sup Youn1,2. 1Marine Biotechnology Research Center, Daegu
Catholic University, Gyeongsan 38430, Korea, 2Department of Food Science and Technology, Daegu
Catholic University, Gyeongsan 38430, Korea
2019년 식품영양성분 DB구축을 위한 함량 분석: 총식이섬유(Total Dietary Fiber)

정의환*, 차승현, 한인범, 장금일. 충북대학교 식품생명 축산과학부

Physicochemical Properties and Physiological Activities of Different Cultival Extracts Using Supercritical Extraction

Yul-Ri Gu, Jung-Min Kim*, Joo-Heon Hong, Kwang-Sup Youn. Department of Food Science and
Technology, Daegu Catholic University, Gyeongsan 38430, Korea

Comparison of Vitamin A and Vitamin E amount between Animal Welfare and Non-Welfare Pork by
HPLC-DAD

Ok Yeon Song1*, Ji Young Jeong1, Ji Hyeon Son1, Md. Atikul Islam1,2, Kyong Su Kim1. 1Department of
Food and Nutrition, Chosun University, Gwangju, 61452, Korea, 2Department of Chemistry, Hajee Mohammad Danesh Science and Technology University, Dinajpur-5200, Bangladesh

Lycopene Contents and Antioxidant Activities of Various Solvent Extracts from Autumn Olive Berry

Ae-Jin Jo, Mun-Ju Kim*, Jung-In Kim. Department of Smart Food and Drugs, Inje University, Gimhae
50834, Korea
Comparison of Larger Beer Taste Using Taste Sensing System

Sang Sook Kim1, Miran Kim1, JeongAe Heo2, Yang Soo Byeon1,3, Dabeen Lee1, Han Sub Kwak1*. 1Research
Group of Food Processing, Korea Food Research Institute, Wanju 55365, Korea, 2Technical Service Center,
Korea Food Research Institute, Wanju 55365, Korea, 3Department of Biotechnology, Korea University,
Seoul 02841, Korea
Evaluation of commercial kits for detection of shrimp allergens in kimchi and salted-fermented
shrimp

Seul-Gi Jeong*, Ji Yoon Chang, Sung Hyun Kim. Research and Development Division, World Institute
of Kimchi, Gwangju 61755, Korea

Development of Monoclonal Antibody for Kimchi Starter Lactobacillus curvatus WiKim38 Detection

Moeun Lee*, Jeongeun Mun, Jung Hee Song, Seul-Gi Jeong, Jung Eun Yang, Ji Yoon Chang. Research
and Development Division, World Institute of Kimchi, Gwangju 61755, Korea

Characterization of the Volatile Compounds in Kimchi Prepared with Pichia kluyveri WK by HS-SPME/
GCMS

Jung Hee Song*, Moeun Lee, Jeongeun Mun, Ji Yoon Chang. Research and Development Division, World
Institute of Kimchi, Gwangju 61755, Korea
Comparison of the active ingredients and antioxidant activity of four different types of pumpkins

A Ro Cho*, Jae Ran Kang, Gun Su Cha, Min Jung Kang, Jung Hye Shin. Namhae Garlic Research Institute,
Namhae 668-812, Korea
Quality Characteristics of Spinach by 3 different Regions

A Ro Cho*, Min Jung Kang, Jung Hye Shin. Namhae Garlic Research Institute, Namhae 668-812, Korea
Physicochemical Characteristics of Garlic (Allium sativum L.) from Major Cultivation Areas in Korea

A Ro Cho*, Gun Su Cha, Jae Ran Kang, Min Jung Kang, Jung Hye Shin, Gyoung Min Kim. Namhae
Garlic Research Institute, Namhae 668-812, Korea
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Effect of dietary complex plant and mineral extracts on meat quality in pork

Ye Seul Seo1*, Hyeoung Seog Park2, Eun Ju Yang1. 1Food Research Center, Jeonnam Bioindustry
Foundation, Naju 58275, Korea, 2EFC Co., Gwangyang 57714, Korea
Verification of Vitamin B2 Analysis for Update of National Seafood Nutrient Database

Bomi Jeong*, Hyun-Gyu Moon, Jiyeon Chun. Department of Food Science and Technology, Sunchon
National University, Suncheon, Jeonnam 57922, Korea

Validation of Analytical Method of Marker Compounds in Extract of Oenanthe javanica as a Functional
Health Ingredient

Jung Eun Kim*, Yoo Kyung Seon, Joo Hee Hong, Mi-Ae Bang. Jeonnam Bioindustry Foundation, Food
Research Institute, Naju 58275, Korea
Effect of Starter and Green Tea Powder on Fermentation Quality of Low-sodium Kimchi

Chang-Gon Lee*, Suk Jung Kim, Yoo Kyung Seon, Ye Seul Seo, Mi-Ae Bang, Eun Ju Yang. Food Research Center, Jeonnam Bioindustry Foundation, Naju, Jeonnam, 58275, Korea
Analysis of Vitamin B6 Derivatives in Fish Products and Method Validation

Eunyoung Park*, Jiyeon Chun. Department of Food Science and Technology, Sunchon National University,
Suncheon, Jeonnam 57922, Korea
Analysis of Vitamin B12 in Dried Anchovy and Broth

You Na Jeong*, Jiyeon Chun. Department of Food Science and Technology, Sunchon National University,
Jeonnam 57922, Korea
2018 우리술 품평회 출품 탁주의 이화학적 특성

이지현*, 정석태, 강지은, 임보라. 국립농업과학원 발효가공식품과

Antioxidant activity and Beta-carotene Content of Watermelon Varieties Cultivated in Chungbuk

Hyun-Ju Eom*, Eun Jeong Kim, Hyang-Sik Yoon, Nu Ri Kwon, Min Ji Choi, Sol ji Noh, Tae Il Kim,
Youngho Kim. Chungcheongbukdo Agricultural Research and Extension Services

Discrimination of Geographical Origin for Perilla (Perilla frutescens) by Lipophilic Content Analysis
with GC-MS/MS

Hyun Young Kim*, Hyeonmi Ham, Mi Ja Lee, Woo Duck Seo. Division of Crop Foundation, National
Institute of Crop Science, Rural Development Administration, Wanju 55365, Korea
갈치(Trichiurus lepturus)의 선도 판정 지표 개발을 위한 저온 저장 중 품질평가

유정완*, 김현재, 설다은, 고지윤, 김성희, 양지영, 이양봉. 부경대학교 식품공학과
콩 핵심집단 유전자원의 소야사포닌 유도체 함량 특성 분석 및 분포 검정

김현영*, 함현미, 이미자, 서우덕, 최만수. 농촌진흥청 국립식량과학원 작물기초기반과

큰 가리비(Patinopecten yessoensis)의 선도 판정 지표 개발을 위한 저온 저장 중 품질평가

고지윤*, 유정완, 설다은, 김현재, 김성희, 곽민경, 양지영, 이양봉. 부경대학교 식품공학과

눈볼대(Doederleinia berycoides)의 선도 판정 지표 개발을 위한 저온 저장 중 화학적, 미생물학적 품질평가

김성희*, 유정완, 김현재, 설다은, 고지윤, 양지영, 이양봉. 부경대학교 식품공학과

Selection of Fermentation Starter of Meju with anchovy and Its Growth Characteristics

Ji Sun Park*, Ye Seul Seo, Eun Ju Yang. Food Research Center, Jeonnam Bioindustry Foundation, Naju
58275, Korea
괭생이모자반 열수추출물의 비소저감 및 생리활성물질 변화에 관한 연구

홍준호1*, 문상지1, 이미진1, 김동섭2, 조영익1, 한인준2, 성낙윤2, 정지영3, 손지현3, 김경수3. 1(재)전남생물산업진
흥원 나노바이오연구센터, 2한국프라임제약(주), 3조선대학교 식품영양학과
휘발성 향기분을 이용한 전호와 자화전화의 이화학적 판별 연구

홍준호1*, 이미진1, 문상지1, 고정윤1, 김희진1, 이슬아2, 문성민3, 김춘성2. 1(재)전남생물산업진흥원 나노바이오
연구센터, 2조선대학교 치예의과, 3(주)씨에스텍 기술연구소
시판 하면발효맥주의 이화학적 특성

권예슬*, 강지은, 정석태. 농촌진흥청 국립농업과학원 발효가공식품과

Analysis of Structural Conversion in the Kimchi Incorporated Various Starch Pastes During Fermentation

Duyun Jeong*, Jinsol Song, Hyun-Jung Chung. Department of Food and Nutrition, Chonnam National
University, Korea

Quality Characteristics and Sensory Evaluation of Brined Kimchi Cabbage with Abeliophyllum dis-

tichum Nakai Extracts

P02-121
P02-122

Hyelyeon Hwang*, Mi Ai Lee, Ho Jae Lee, Seongeun Kang, Sung Wook Hong. World Institute of Kimchi,
Gwangju 61755, Korea
향온곡의 발효기간별 품질 특성

박소영*, 임보라, 정석태. 농촌진흥청 국립농업과학원

Effects of Dietary Feed Addictives on Quality Characteristics of Swine

Mi-Ae Bang*, Ye Seul Seo, Hye Min Seo, Seung Hui Song. Food Research Center, Jeonnam Bioindustry
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P02-123
P02-124

P02-125

P02-126

P02-127

P02-128

P02-129

Foundation

HPLC 및 LC/MS-IT-TOF를 이용한 곰취(Ligularia fischeri)와 동의나물(Caltha palustris)의 판별법

정지영*, 김경수. 조선대학교 식품영양학과

Effect of feed additives on the Antioxidant activity and its immunoreactivity in the swine

Mi-Ae Bang*, Ye Seul Seo, Seung Hui Song, Hye Min Seo. Jeonnam Bioindustry Foundation Food
Reasarch Center

Validation of Pantothenic Acid Assay (Vitamin B5 in Marine Food) for Update of National Food Composition Table

Md. Atiqual Islam*, Su-Jin Park, Jiyeon Chun. Department of Food Science Technology, Sunchon National
University, Suncheon 57922, Korea
Fermentation Properties of Doenjang Containing Different Levels of Lentinus edodes Powder

Yoo Kyung Seon*, Chang Gon Lee, Suk Jung Kim, Ye Seul Seo, Ji Sun Park, Eun Ju Yang. Food Research
Center, Jeonnam Bioindustry Foundation, Naju, Jeonnam, 58275, Korea
Vitamin K Analysis in Commonly Consumed Foods

Seogyeong Lee*, Hyo Jin Kim, Hyein Choi, Hyun Jung Kim. Department of Food Bioengineering, Jeju
National University, Jeju 63243, Korea
Vitamin E Analysis in Commonly Consumed Foods

Hyo Jin Kim*, Seogyeong Lee, Hyun Jung Kim. Department of Food Bioengineering, Jeju National
University, Jeju 64243, Korea

Changes of hydroxybenzoic and hydroxycinnamic acid derivatives in green and black teas (Camellia

sinensis) during different steps of processing

P02-130

P02-131

P02-132

P02-133
P02-134

P02-135

P02-136

P02-137

P02-138

Min-Ki Lee*, Heon-Woong Kim, Seon-Hye Lee, Gelila Asamenew, Suji Lee, Youngmin Choi, Jin Ju Park,
Sang-Hoon Lee. National Institute of Agricultural Sciences, Rural Development Administration, Wanjugun 55365, Korea
Determination of Caffeine in Foods Using High-performance liquid chromatography (HPLC)

Ho Soo Lim*, EunA Choi, Sang-Jin Lee, Seung Hwan Kim, Yun-Sook Kang. Food Additives and Packaging
Division, Ministry of Food and Drug Safety, Cheongju, 187, Korea
Quality Characteristics of Dried Powder by Sweet Potato Pretreatment

Yu Na Jo*, Gi Jeong Ha, In Jong Ha, Hyeon Young Kim, Sung Rae Cho. Gyeongnam Agricultural Research
and Extention Services, Jinju, Gyeongnam 52733, Korea
Quality Characteristics and Antioxidant Capacities of Commercial Set Yogurts in Korea

Young-Hee Noh, Ah-Soon Jang, Young-Hee Pyo*. Department of Food and Nutrition, Sungshin Women’s
University
품종에 따른 복숭아, 사과, 포도의 식이섬유 함량비교

하기정*, 박빛나, 김현영, 하인종, 조성래. 경상남도농업기술원

Folic acid and vitamin C content of domestic agricultural resources

Jong-Kug Lee1*, Jeong Lee1, Hui-Je Cho1, Yun-Jeong Cho1, Jin-Ju Park2. 1Chungcheongnam-do Agricultural Research and Extension Services, Yesan 32418, Korea, 2Institute of Agricultural Science, Rural Development Administration, Wanju 55365, Korea
Construction of analysis method to determine the origin of Paeonia lactiflora

Dahye Yoon1*, Seon Min Oh1,2, Bo-Ram Choi1,2, Young-Seob Lee1, Geum-Soog Kim1, Dae Young Lee1.
1Department of Herbal Crop Research, National Institute of Horticultural and Herbal Science, RDA,
Eumseong 27709, Korea, 2Graduate School of Biotechnology and Department of Oriental Medicine Biotechnology, Kyung Hee University, Yongin 17104, Korea
Liriope platyphylla reduces repeated nicotine-induced behavioral activation in rats and quality control of active compounds

Dae Young Lee1*, In Soo Ryu2, Dahye Yoon1, Bo-Ram Choi1, Woo Cheol Shin1, Eun Young Jang2, Joungwook Seo2. 1Department of Herbal Crop Research, National Institute of Horticultural and Herbal Science,
RDA, Eumseong 27709, Korea, 2Pharmacology & Drug Abuse Group, Korea Institute of Toxicology, Daejeon 34114, Korea
Analysis of total antioxidant capacities of the ethanol extract of Sargassum Miyabei Yendo and its
five solvent fractions

Ye Na Park1*, Su-Hyeon Baek1, Taek Jeung Nam2, Sang Gil Lee1. 1Department of Food Science and
Nutrition, Pukyong National University, Busan 48513, Korea, 2The Future Fishers Food Research Center,
Institute of Fisheries Sciences, Pukyong National University

Metabolite study of Perilla frutescens using Ultraperformance Liquid chromatography coupled with
Q-TOF Mass Spectrometry (UPLC/Q-TOF MS)

Keon hee Ko*, Min ju Ahn, Gyeong hwan Lee, Hyung-hwan Lee, Seon jeong Kim, Yun geun Kim.
Gyeongnam Oriental Anti-aging Institute, Sancheong, 52215, Korea
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P02-139

P02-140

P02-141

P02-142

P02-143

P02-144

Change of total antioxidant capacities and total phenolic compounds of Laminaria Japonica during
drying process

Hye Ju Lee*, Su Hyeon Baek, Chae hyeon Lee, Seung jin Jeong, Jeong Eun Kim, Sanggil Lee. Department
of Food Science and Nutrition, Pukyong National University, Busan 48513, Korea
Analysis of antioxidative bioactive compounds of the ethanol extract and various solvent fractions
of Sargassum hemiphyllum

Seung Jin Jeong*, Chae Hyeon Lee, Joo Won Lee, Tae Gyeong Kim, Hyeung-Rak Kim, Sanggil Lee.
Department of Food Science and Nutrition, Pukyong National University, Busan 48513, Korea
Effect of roasting treatment on the chemical composition of Citrus (Citrus unshiu) peel

Hee Chul Ko1*, Jeong Yong Park2, Jung Min Oh2, Mi Gyeong Jang2, Jae-Won Kim1, Songyee Baek1, Se-Jae
Kim1,2. 1Biotechnology Regional Innovation Center, Jeju National University, Jeju 63243, Korea, 2Department of Biology, Jeju National University, Jeju 63243, Korea
Physicochemical Properties of Various Commercial Tangerine Peel Tea Products

Ji-Hee Han1*, Min-Joo Goo1, Soo-Ah Lee1, Jae-Ki Lee2, Byung-Jum Kim2, Ji-Yeon Chun1. 1Department
of Food Bioengineering, Jeju National University, Jeju 63243, Korea, 2Agricultural Corporation JEUS, Jeju
63309, Korea
Quality characteristics of small melon Jangajji added aronia fermented solution

Hyun-Ju Eom*, Hyang-Sik Yoon, Nu Ri Kwon, Da Hye Lim, Kyung Soon Choi, Youngho Kim. Chungcheongbukdo Agricultural Research and Extension Services

Characterization of volatile aroma compounds of 8 commercially-available garlic powder products
in Korea using Purge and Trap followed by Gas Chromatography-Mass Spectrometry

In-seo Hwang*, Mina K. Kim. Department of Food Science and Human Nutrition, Jeonbuk National
University, 567 Baekjedaero, Deokjin-gu, Jeonju-si, Jeonbuk, 54896, Korea
▪식품가공/공학/물성 분야
P03-01

P03-02

P03-03

P03-04

P03-05

P03-06

P03-07
P03-08
P03-09
P03-10

Effects of Different Hydrocolloidson Physicochemical Properties of High-Moisture Fermented Rice
Cake During Storage

Ling-Wei Meng*, Sang Moo Kim. Department of Marine Food Science and Technology, GangneungWonju National University, Gangneung 25457, Republic of Korea

Effects of Sea Squirt Husk Extract on Physical, Textural, and Sensory Properties of Fermented Rice
Cake

Xiao Wang*, Sang Moo Kim. Department of Marine Food Science and Technology, Gangneung-Wonju
National University, Gangneung 25457, Republic of Korea

Effects of Trifoloate Orange (Poncirus trifoliate) Extracts Addition Levels on Quality Characteristics
and Antioxidant Activity of Soy Sauce Containing Onion Concentrate

Hyun Ju Oh1*, Min Su Kang1, Jung Hoon Choi1, Dae Woong Kim1, Mi Jin Lee2. 1Research Institute of
Changnyeong Onion Products, Changnyeong 50319, Korea, 2Onion Research Institute, Gyeongnam Agricultural Research and Extension Services, Changnyeong 50319, Korea

Quality Characteristics and Antioxidant Activity of Gochujang Sauce Containing Onion Concentrate
with Added Levels of Paprika Powder and Tomato Powder

Hyun Ju Oh1*, Jung Hoon Choi1, Min Su Kang1, Dae Woong Kim1, Mi Jin Lee2. 1Research Institute of
Changnyeong Onion Products, Changnyeong 50319, Korea, 2Onion Research Institute, Gyeongnam Agricultural Research and Extension Services, Changnyeong 50319, Korea
사과젤리 제조시 사과즙 종류가 워터젤리품질에 미치는 영향

김윤숙1*, 설희경1, 홍정진1, 정은호1, 김영봉1, 홍광표2. 1경상남도농업기술원 사과이용연구소, 2경상남도농업기
술원
Quality Characteristics of Waffle with Kamut Whole Wheat Flour

Ji Hyun Kim*, Hyeon Jeong Kim, Tae Eun Kim, Gyeong Hwan Jang, Soon Sil Chun. Department of
Food and Nutrition, Sunchon National University, Suncheon 57922, Korea
충남지역 전통식 된장의 숙성 기간 중 품질특성 변화

이 정*, 조윤정, 이종국, 조희제, 김길환. 충남농업기술원 농식품가공팀
충남지역 전통식 고추장의 숙성기간 중 품질특성 변화

이 정*, 조윤정, 이종국, 조희제, 김길환. 충남농업기술원 농식품가공팀
숙성기간에 따른 생강의 품질특성

이 정*, 이종국, 조윤정, 조희제, 김길환. 충남농업기술원 농식품가공팀

Development of Repeatable Measuring Apparatus for Texture of Surimi Gels

Won Byong Yoon1*, Hwabin Jung1,2, Jae W. Park2. 1Department of Food Science and Biotechnology, College
of Agriculture and Life Science, Kangwon National University, Chucheon, Kangwon 24341, Korea, 22001
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P03-11

P03-12

P03-13
P03-14

P03-15

P03-16

P03-17

P03-18

P03-19
P03-20

P03-21

P03-22

Marine Drive, OSU Seafood Research and Education Center, Oregon State University, Astoria, OR 97103,
USA
Effect of Moisture Content on the Grinding Ability of Cooked Adzuki Bean Cake

Won Byong Yoon1,2*, Timilehin Martins Oyinloye1. 1Department of Food Science and Biotechnology,
College of Agricultural and Life Science, Kangwon National University, Chuncheon, Gangwon 200-701,
South Korea, 2Elderly-Friendly Food Research Center, Agriculture and Life Science Research Institute,
Kangwon National University, Chuncheon 24341, Republic of Korea
Inhibitory Effect of Acid Treatment on the Growth of Bacillus cereus in Cooked Rice Cake

Won Byong Yoon1,2*, Timilehin Martins Oyinloye1, Park Cho Bin1. 1Department of Food Science and
Biotechnology, College of Agricultural and Life Science, Kangwon National University, Chuncheon,
Kangwon 24341, South Korea, 2Elderly-Friendly Food Research Center, Agriculture and Life Science
Research Institute, Kangwon National University, Chuncheon 24341, Republic of Korea
상온 유통이 가능한 연화 콩자반의 제조 방법

윤원병*, 이윤주. 강원대학교 식품생명공학과

양파를 오븐 가열 처리 후 추출한 양파즙의 특성

이미진1*, 이종태1, 윤석한1, 권진혁1, 홍광표1, 오현주2. 1경상남도농업기술원 양파연구소, 2경상남도 양파장류
연구소
Flavonoids Analysis of Mulberry Leaves by Extrusion Processing Condition

Mina Kim*, Dong-Geon Nam, Pureum Im, Jeong-Sook Choi, Ae-Jin Choi. Division of Functional Food
& Nutrition, Department of Agrofood Resources, National Institute of Agricultural Science, Rural Development Administration, Republic of Korea
Solubilization of Polysaccharide and Functional Components from Root Crops by Pilot-Scale Enzymatic Hydrolysis

Dong-Geon Nam*, Mina Kim, Pu Reum Im, Jeong-sook Choe, Ae-Jin Choi. Functional Food & Nutrition
Division, National Institute of Agricultural Science, Rural Development Administration
Antioxidant Activity and Functional Components of Germinated Oats by Sprout Length

MiJin Kim*, SangBum Kim, Ae-jin Choi, Jeong Sook Choe. Department of Agrofood Resources, National
Academy of Agricultural Science, Rural Development Administration, Wanju 55365, Korea
Development of 3D Printable Chocolate Ink Containing High Unsaturated Fatty Acids

Hyuk Choi, Jaehwan Lee*. Department of Food Science and Biotechnology, Sungkyunkwan University,
Suwon, Republic of Korea
뽕잎의 처리조건별 멀베리루틴파우더의 루틴 함량 분석 및 고부가 가공제품 개발

김현복*, 주완택, 이지혜, 김수현, 조유영, 권해용, 조남준. 국립농업과학원

잠사양봉소재과

Optimization of Extraction and Nanoencapsulation of Kimchi Cabbage By-Product Extract for Enhancing
the Intestinal Absorption of Glucosinolate

Sung Jin Park*, Mi-Ai Lee, Sung Hee Park. World Institute of Kimchi, Gwangju 61755, Korea

Effect of Red Chinese Cabbage Powder on the Quality Characteristics and Oxidative Stability of Pork
Tteokgalbi

Eun-Mi Park, Jae-Joon Lee*. Department of Food and Nutrition, Chosun University, Gwangju 61452, Korea

Antioxidant Activity and Storage Stability of Beef Tteokgalbi Added with Lemon Balm (Melissa offici-

nalis L.) Extract

P03-23
P03-24
P03-25

P03-26
P03-27
P03-28

Da-Mi Park, Jae-Joon Lee*. Department of Food and Nutrition, Chosun University, Gwangju 61452, Korea
전분의 종류와 선호화 처리가 전분의 노화에 미치는 영향

강은정1*, 배지은2, 김현석1. 1경기대학교 바이오융합학부 식품생물공학전공, 2경희대학교 식품생명공학과
자외선조사 처리된 옥수수전분과 쌀전분의 물리화학적 특성 비교

김재현*, 김현석. 경기대학교 바이오융합학부 식품생물학전공

Effect of Particle Size on Printability of the Food-Ink with Cellular Materials

Hyun Woo Kim*, Hyun Jin Park. Department of Biotechnology, College of Life Sciences & Biotechnology,
Korea University, Anam-dong, Seongbuk-gu, Seoul 02841, Republic of Korea
감자아밀로펙틴을 이용한 변성전분의 물리화학적 특성에 대한 반건조가열반응의 영향

최현우*, 김현석. 경기대학교 바이오융합학부 식품생물공학전공

전분의 화학적 변성 및 물리화학적 특성에 대한 쌀전분 단백질 함량의 영향

김이재, 정휘원*, 김현석. 경기대학교 바이오융합학부 식품생물공학전공

Optimal Conditions of the Saccharification Extract Powder Using Ethanol Extract from Lentinula ed-

odes by the Additive Ratio of Saccharifying Agent

Hee Gyeong Jeong1, Kyeong Won Yun2, Seong Woo Jin1, Kyung Je Kim1, Young Woo Koh1, Seung Bin
Im1, Neul I Ha1, Kyoung Sun Seo1*. 1Jangheung Research Institute for Mushroom Industry, Jangheung
59338, Korea, 2Department of Oriental Medicine Resources, Sunchon National University, Suncheon 57922,
Korea
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P03-29

P03-30

P03-31

P03-32

P03-33

P03-34

P03-35

P03-36

P03-37

P03-38

P03-39

P03-40
P03-41
P03-42
P03-43

P03-44

P03-45
P03-46

Development and Sensory Characteristics of Dressing Using Oak Mushroom Stipe Saccharification
Concentrate Solution

Neul I Ha, Kyung Je Kim, Seong Woo Jin, Ji Young Bang, Young Woo Koh, Seung Bin Im, Hee Gyeong
Jeong, Kyoung Sun Seo*. Jangheung Research Institute for Mushroom Industry, Jangheung 59338, Korea

Design and Development of an Electrogustometer and Electrodes for Simulating Saltiness by Controlling Electric Current

Changho Jhin. Smart Farm Research Center, KIST Gangneung Institute of Natural Products, Gangneung,
Gangwon-do 25451, Republic of Korea
Physicochemical and Prebiotic Properties of Corn Starch and Pectin-Based Semi-Interpenetrating
Complexes

Geonhui Park*, U-Hui Kwon, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite
Research Center, Kyung Hee University, Seoul 02447, Korea

Microencapsulation of Enzymatically De-Glycosylated Mulberry (Morus alba L.) Fruit Extract through
Complex of Soy Protein Isolate and Pectic Polysaccharide Extracted from Ulmus davidiana

Jun-Young Park, Min Su Kim*, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite Research Center, Kyung Hee University, Seoul 02447, Korea
Quality Observation of Emulsified Sausage Manufactured by Horse Fat and Canola Oil

Hyo-Seok Moon*, Jung-Hyun Nam, Ji-Yeon Chun. Department of Food Bioengineering, Jeju National
University, 102 Jejudaehak-ro, Jeju-si, Jeju Special Self-Governing Province, 63243, Korea
Encapsulation of Curcumin and MCT Oil into Nanostructured Lipid Carriers

Ji Eun Hyun1*, Geun-Pyo Hong2, Ji-Yeon Chun1. 1Department of Food Bioengineering, Jeju National University, Jeju 63243, Korea, 2Department of Food Science and Technology, Sejong University, Sejong 05006,
Korea
Full Fat Soy-Based High Moisture Meat Analogs: Effects of Formulations on Product Properties

The-Thiri Maung*, Bon-Yeob Gu, Mi-Hwan Kim, Nam-Soon Oh, Gi-Hyung Ryu. Department of Food
Science and Technology, Food and Feed Extrusion Research Center, Kongju National University, Yesan,
Chungnam 32439, Republic of Korea
Effect of Psyllium Husk Content on Physical Properties of Rice Extrudates

Jung Won Lee*, Sun Young Cho, Won Joung Park, Gi Hyung Ryu. Department of Food Science and
Technology, Food and Feed Extrusion Research Center, Kongju National University, Yesan, Chungnam
32439, Republic of Korea
Effect of Maltodextrin Binder Concentration on Physical, Structural, and Rheological Properties of
Agglomerated CMC in Fluidized Bed Granulator

Dongryeol Lee*, Byoungseung Yoo. Dept. of Food Sci. and Biotechnol., Dongguk University
Flavonoid Composition and Antioxidant Activity of Immature Citrus unshiu

Dong-Shin Kim*, Sang-Bin Lim. Department of Food Bioengineering, Jeju National University, Jeju 63243,
Korea
Effect of Microwave Irradiation on‘Ofree’Wheat Flour Characteristics

Jin Hee Park1*, Chon-Sik Kang1, Young-Mi Yoon2, Jinwoo Yang1, Kyeong-Hoon Kim1, Chang hyun Choi1,
Kyeong-Min Kim1, Han-young Jeong1, Young-Jin Kim1, Young-Keun Cheong1, Tae-Il Park1. 1Wheat
Research Team, National Institute of Crop Science, RDA, 2Crop breeding Division, National Institute of
Crop Science, RDA
계란내 사포닌 침투를 위한 산처리 효과

차승현*, 정의환, 한인범, 장금일. 충북대학교 식품생명공학과
천연재료를 이용한 고형버섯육수

유광연1*, 도정룡1, 장수문2, 김희곤2. 1한국식품연구원,

델리스(주)

2

흑국 조제종국을 이용한 흑(black) 색소의 추출 및 영양학적 분석

조정환*, 최현우, 조민지, 정휘원, 김현석. 경기대학교 바이오융합학부 식품생물공학전공

Optimization of Condition for Conversion from Apiin to Apigetrin in Celery Extract Using Response
Surface Methodology

Ha Rim Kim*, Hyeonhwa Oh, Hyeon Jin Kang, Geun-Seoup Song, Young-Soo Kim. Department of Food
Science and Technology, Chonbuk National University, Jeonju 54896, Korea
Optimization of Pretreatment Conditions for Yield of Myricetin from Diospyros lotus Leaves by
Response Surface Methodology

Hyeon Jin Kang*, Hyeonhwa Oh, Geun-Seoup Song, Young-Soo Kim. Department of Food Science and
Technology, Chonbuk National University, Jeonju 54896, Korea
버터밀크로부터 원유 지방구막 추출 및 이의 유화특성에 관한 연구

이의석*, 정진만, 빈국현, 홍순택. 충남대학교 식품공학과 식품에멀션공학실험실

Physical and Rheological Properties of Xanthan Gum-Galactomannan Mixtures Agglomerated by
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Fluidized Bed Granulator
P03-47
P03-48
P03-49
P03-50

P03-51

P03-52

Hyundo Lee, Byoungseung Yoo*. Dept. of Food Sci. and Biotechnol., Dongguk University

초임계 CO2를 이용하여 buttermilk로부터 추출한 Phospholipids 분획물의 획득 및 이의 이화학적 특성 분석

정진만*, 이의석, 빈국현, 홍순택. 충남대학교 식품공학과 식품에멀션공학실험실
락토페린을 이용하는 유지방구막 구조 모방

정진만*, 이의석, 빈국현, 홍순택. 충남대학교 식품공학과 식품에멀션공학실험실
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Potato Chips Processed from Different Potato (Solanum tuberosum L.) Cultivars Relating to the Water
absorption and Pasting Viscosity of the Tubers

Induck Choi1*, Hye-Sun Choi1, Jiyoung Park1, Namgeol Kim1, Seuk-Ki Lee1, Jang-Hwan Park1, JungWhan Nam2, Kwangsoo Cho2, Jihong Cho2. 1Crop Post-Harvest Technology Division, National Institute
of Crop Science, RDA, Suwon 16613, Korea, 2Highland Agriculture Research Center, National Institute
of Crop Science, RDA, Pyeongchang 25342, Korea
Amino Acid Composition and Functional Properties of Soybean Protein Concentrate

Seo-Hui Cha1*, Hyeonju Seo1, Kyung-Ok Shin1, Kyoung-Sik Han1,2. 1Department of Food Science and
Biotechnology, Sahmyook University, Seoul 01795, Korea, 2Biomaterials Research Institute, Sahmyook
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Amino Acid Composition and Functional Properties of Protein Concentrate from Mung Bean (Vigna
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of Food Science and Biotechnology, Sahmyook University, Seoul 01795, Korea, 2Biomaterials Research
Institute, Sahmyook University, Seoul 01795, Korea
Preparation and Elution Properties of Orally Disintegrating Film Containing Vitamin C Made of Hyaluronic Acid

Jang-Ho Shin*, Chae-Won An, He-Jeong Shin, Jin-Hee Chang, Jung-Ah Han. Department of Food
Management and Nutrition, Sangmyung University, Seoul 03016, Korea
단감 과실 착즙수율 향상을 위한 효소처리 방법
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Fermentation Characteristics of Kimchi added with Oyster Hydrolysate Powder

Ye-Rang Yun*, Sung Hee Park. Industrial Technology Research group, World Institute of Kimchi, 86
Kimchiro, Gwangju 61755, Republic of Korea
Fermentation Characteristics of Kimchi with Jeotgal Alternative Materials

Ye-Rang Yun. Industrial Technology Research group, World Institute of Kimchi, 86 Kimchiro, Gwangju
61755, Republic of Korea

Evaluation of Various Levels of Salt and Sodium Tripolyphosphate on Physicochemical and Textural
Properties of Chicken Sausages

Ji Seon Choi*, Koo Bok Chin. Department of Animal Science, Chonnam National University, Gwangju
61186, South Korea
Changes in Quality and Shelf-Life Characteristics of Sikhye Added Lactic Acid Bacteria

Soo Ae Kim1, Dae Yong Lee1, Yoo Seung Jin2, Min Jung Ryu3, Kwontack Hwang1*. 1Department of Food
& Nutrition, Nambu University, Gwangju, Korea, 2Chang-eok Co., Ltd., Korea, 3Department of Cosmetology
Science, Nambu University, Gwangju, Korea
Preparation and Quality Characteristics of Yogurt Added with GABA Fermentation

Soo Ae Kim1, Dae Yong Lee1, Yoo Seung Jin2, Min Jung Ryu3, Kwontack Hwang1*. 1Department of Food
& Nutrition, Nambu University, Gwangju, Korea, 2Chang-eok Co., Ltd., Korea, 3Department of Cosmetology
Science, Nambu University, Gwangju, Korea
Ultrasound-Assisted Extraction and Anti-Inflammatory Effect of Undaria pinnatifida Sporophyll

Su Jin Eom*, Young Ho Kim, Nam Hyouck Lee, Kyung-Mo Song, Young Eon Kim. Korea Food Research
Institute, 245 Nongsaengmyeong-ro Wanju-gun, Jeollabuk-do 55365, Republic of Korea
Development Hanwoo Steak Sauce and Hanwoo Tteok-Galbi Tailored to Export in Hong Kong

Na-Rae Yun*, Eun-Seon Jeong, Ju-Yong Park, Hee-Jeong Kim, Seung-Je Lee. Jeonbuk Institute for
Food-Bioindurstry, Jeonju 54810, Republic of Korea
Heating and Freezing Stabilities of Gelled Double Emulsion Supplemented with Carrageenan and Methyl
Cellulose

Gihyun Wi*, Junhwan Bae, Dong Hyeon Park, SangYoon Lee, Jiseon Lee, Hyo Tae Kim, Youngjae Cho,
Mi-Jung Choi. Department of Food Science and Biotechnology of Animal Resources, Konkuk University,
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Identification of Group Ideal for Korean Rice Wine (Yakju) using Euclidean Distance Ideal Point Modeling
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Sanghyeok Lee1*, Jiyoon Jung1, Woonseo Baik1, Gyeonghye Yoon1, Juhee Kim1, Han Sub Kwak2, Sang
Sook Kim2, Youngseung Lee1. 1Department of Food Science and Nutrition, Dankook University, 2Research
Group of Food Processing, Korea Food Research Institute
Quality Characteristics of Commercial Grape Vinegar during Long-Term Storage

Jiyoon Jung1*, Minjeong Kang1, Sanghyok Lee1, Juhee Kim1, Gyeonghye Yoon1, Woonseo Baik1, Hae Wook
Choi2, Youngseong Lee1. 1Department of Food Science and Nutrition, Dankook University, 2Oenopia Inc.
Effects of thermal treatment on physical properties of calcium alginate gel beads

Seonghui Kim*, Suengmok Cho, Seon-Bong Kim. Department of Food Science and Technology/Institute
of Seafood Science, Pukyong National University, Busan 48513, Korea
Physicochemical Characteristics of Dried Ginseng Powder Pretreated with Various Roasting Time
Conditions and Pulverized by Cryogenic Milling

Jong Jin Kim*, Hayeong Jeong, Yura Ji, Guhyun Kang, Mi-Jung Choi, Youngjae Cho. Department of
Food Science and Biotechnology of Animal Resources, Konkuk University, Seoul 05029, Korea
두유 제조 및 품질에 대두 탈피 공정이 미치는 영향

한인범*, 차승현, 정의환, 김진솔, 장금일. 충북대학교 식품생명공학과

Effects of Gelation Temperature on Physical Properties of Calcium Alginate Gel Beads

Chungeun Jeong*, Seonghui Kim, Suengmok Cho, Seon-Bong Kim. Department of Food Science and
Technology, Pukyong National University, Busan 48513, Korea

Physicochemical and Functional Properties of Fine Ultrafine Particle Powder of Jujube during Storage

So Jung Youn*, Gyeo Re Han, Dong Ha Na, Gi Yeon Lee, Hyungjae Lee. Department of Food Engineering,
Dankook University, Cheonan 31116, Korea
Physicochemical and Functional Properties of Ultrafine Particle Powder of Ginger during Storage

So Jung Youn*, Gyeo Re Han, Dong Ha Na, Gi Yeon Lee, Hyungjae Lee. Department of Food Engineering,
Dankook University, Cheonan 31116, Korea
Preparation and Characterization of Stable Yuja Nanoemulsion using Various Biopolymers

Seo A Jung, Duk Gon Kim, Gye Hwa Shin*. Department of Food and Nutrition, Kunsan National University,
Gunsan 54150, Republic of Korea
Observation of Physicochemical Properties of Edible Oleogels by Various Biopolymers

Jing Zhang,1 Eun Ji Kim1, Jun Tae Kim2, Gye Hwa Shin1*. 1Department of Food and Nutrition, Kunsan
National University, Gunsan 54150, Republic of Korea, 2Department of Food Science and Technology,
Keimyung University, Daegu 42601, Republic of Korea
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Evaluation of Onion Juices Quality Following Heat-Treatment and Their Application as a Sugar Substitute in Kimchi

Min Jung Lee*, Sung Jin Park, Jae Jun Lee, Sung Hee Park. Industrial Technology Research Group, World
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1Department of Food Bioengineering, Jeju National University, Jeju 63243, Korea, 2Department of Hotel
Culinary Art, Jeju Halla University, Jeju 63092, Korea, 3Department of Food Science and Industry, Jeju
International University, Jeju 63309, Korea

Changheon Lee*, Deaung Yu. Department of Food and Nutrition, Changwon National University, Changwon 51140, Republic of Korea
국내산 배추의 산지별, 계절별 질산이온 및 아질산이온 함량 조사

최재형*, 조민국, 홍기택, 배수민, 임동엽, 정종연. 경성대학교 식품생명공학전공

The Effect of Grinding at Various Vacuum Levels on Antioxidant Properties and Vitamin C of Blueberry

Ah-Na Kim1*, Sung-Gil Choi1,2. 1Division of Applied Life Science, Gyeongsang National University, Jinju
52828, Republic of Korea, 2Division of Food Science and Technology (Institute of Agriculture and Life
Sciences), Gyeongsang National University, Jinju 52828, Republic of Korea
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Effect of Air-Bubble Washing with Vinegar as a Natural Sanitizer on Microbial Contamination of Vegetables

Ah-Na Kim1*, Sung-Gil Choi1,2. 1Division of Applied Life Science, Gyeongsang National University, Jinju
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Effect of Proteins on Quality Characteristics of Rice Based Gluten-Free Muffin

Yujin Jeong*, Adinda Sarah Firdhausa, Hyun-Jung Chung. Division of Food and Nutrition, Chonnam
National University, Republic of Korea
Oxidative Stability of Horse Oil-in-Water Emulsion during Storage: Impact of α-Tocopherol Concentration

Youn Hyung Park*, Hyun Jung Kim. Department of Food Bioengineering, Jeju National University, Jeju
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아로니아 천연발효액종을 첨가한 식빵의 품질특성
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Effect of Banana Peel on Quality Characteristics and Antioxidant Activities of Wet Noodles
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Optimizing Extraction Conditions of Jeju Red Beet Root for Antioxidant Activity and Betacyanin Content
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Quality Characteristics and Antioxidant Activity of Cookies Added with Cacao Nibs by Roasting Conditions
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Effects of D-Allulose on Browning, Textural, Antioxidant Activities and Sensory Characteristics of
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Characteristics of Muffins Using Chia Seed Oleogel as a Butter Substitute
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Physicochemical Properties and Antioxidant Activities by Spray Dried Powder of Safflower (Carthamus
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Mi-Jeong Lim. Department of Food and Nutrition, Daegu Catholic University, Gyeongsan 38430, Korea
Study on the Development of HMR (RTE) Product using Sundae (Korean Sausage)

Young-Min Kim1*, Saerom Lee1, Hye-Jin Jang1, Sang-dong Im1, Young-chul Oh2, Sang-Pil Hong1. 1Korea
Food Research Institute, 2Namsunnam Sundae Co.
Quality Characteristics of Rice Cookie Prepared with Different Cultivars
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Quality Characteristics of Jeung-pyun Prepared by Different Rice Cultivars

Ji Won Park*, Gi Hoon Park, Sun Young Choi, Chae Young Choi, Yeon Jae Jo, Heon Sang Jeong.
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Changes of Monascus Pigment and Monacolin K Contents of Red Yeast Rice according to Rice Varieties
and Fermentation Periods
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Department of Food Science and Biotechnology, Chungbuk National University, Cheongju 28644, Korea
Quality Characteristics of Fish Cake Added with Mealworm Powder
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Antioxidant Components and Activities of Sweet Potato Tips with Different Varieties and Harvest
Season

Chae Young Hong1*, Ji Won Park1, Gi Hoon Park1, Sun Young Choi1, Jeong Huyn Seo1, Sang Sik Nam2,
Heon Sang Jeong1. 1Department of Food Science and Biotechnology, Chungbuk National University, South
Korea, 2Bioenergy Crop Research Institute, NICS, RDA, Muan 58545, South Korea
Development and Characterization of Guar Gum Film Esterified with Citric Acid

U-Hui Kwon*, Yun-Kyung Lee, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite Research Center, Kyung Hee University, Seoul 02447, Korea
Quality and Antioxidant Properties of Fermented Sweet Potato Using Lactic Acid Bacteria

Gi Jeong Ha*, Hyeon Young Kim, In Jong Ha, Sung Rae Cho, Jin Young Moon. Gyeongnam Agricultural
Research and Extention Services, Jinju, Gyeongnam 52733, Korea
Quality Characteristics of White Bread Containing Germinated Kamut (Triticum turanicum Jakubz)
Powder

Jin A Yoon*, Jun Woo Han, In Sun Han, So Hee Lee. Department of Food and Nutrition, KC University

Quality Characteristics of Korean Traditional Actinidia (Actinidia arguta) Paste by Concentration
Methods

Hyeon-Young Kim*, Gi-Jeong Ha, In-Jong Ha, Sung Rae Cho. Gyeongnam Agricultural Research and
Extension Services, Jinju 52733, Korea
염지와 원적외선 건조 처리방법으로 제조한 가정간편식(HMR)용 보리굴비의 품질특성 평가

장민혜1*, 이예은1, 정미자2, 김낙기2, 장윤혁1. 1경희대학교 식품영양학과, 2남도애꽃

Quality Characteristics of Muffins Containing Tetragonia tetragonoides Powder

Jin A Yoon*, Jun Woo Han, In Sun Han, So Hee Lee. Department of Food and Nutrition, KC University
고창산 새싹인삼과 재배기간에 따른 인삼의 특성 확인
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Properties of Starches Isolated from the Washing Water of Nonwaxy Rice

Hee Jeon Park*, Sohee Jeong, Bo Young Byun, Ji-Young Song. Berry & Biofood Research Institute,
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Hansol Kang1*, Jumin Park1, Fanlinlin1, Jihoo Kim1, Heeseob Lee1,2. 1Department of Food Science and
Nutrition, Pusan National University, Busan 46241, Korea, 2Department of Kimchi Research Institute,
Pusan National University, Busan 46241, Korea
Analysis of Luteolin in Deodeok (Codonopsis lanceolata) Young Leaf for Food Processing Materials

Su Ji Choi1, Gwi Yeong Jang1, Jehun Choi1*, Yun Ji Lee2, Yun Jeong Ji1, Hyung Don Kim1, Seung Eun
Lee1. 1Herbal Crop Utilization Research Team, NIHHS, RDA, Eumseong 27709, Korea, 2Herbal Crop
Research Division, NIHHS, RDA, Eumseong 27709, Korea
Quality Characteristics of Lyophilized Blocks for Cheonma (Gastrodia elata Blume) Tea

Eun Suk Lee, Gwi Yeong Jang, Su Ji Choi, Jehun Choi*, Yun Jeong Ji, Hyung Don Kim, Seung Eun
Lee. Herbal Crop Utilization Research Team, NIHHS, RDA, Eumseong 27709, Korea
The Changes of Chemical Characteristics of Acetobacter Orleanensis KACC 11736 in the Broth with
Various Sucrose Content

Ji Hyun Park, Kyung Mi Kim*, Young Sik Cho, Ha Yun Kim. Department of Agrofood Resources, National
Institute of Agricultural Sciences, Wanjugun 55365, Korea
Quality Characteristics of Muffins Containing Kamut (Triticum turanicum Jakubz) Powder

Jin A Yoon*, Jun Woo Han, In Sun Han, So Hee Lee. Department of Food and Nutrition, KC University

Quality Characteristics of Muffins Containing Germinated Kamut (Triticum turanicum Jakubz) Powder

Jin A Yoon*, Jun Woo Han, In Sun Han, So Hee Lee. Department of Food and Nutrition, KC University
Characterization of Food Microstructure Produced with 3D Printer

Yourim Oh, Hyeona Kang, Jeong Bin Bae, Soyeong Jeong, Nam Keun Lee, Jin-Kyu Rhee*. Department
of Food Science and Engineering, Ewha Womans University, Seoul 03760, Korea

Comparison of Processing Conditions to Enhance Functional Properties of Sword Beans (Canavalia
gladiata)

Juyeong Jung, Hyeona Kang, Jeong Bin Bae, Yourim Oh, Jin-Kyu Rhee*. Department of Food Science
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SG-MGI 기술을 활용한 국내산 파파야, 파인애플 신선도 유지 및 성분향상 실험
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Evolution of Coffee Flavor in Short-term Storage by Colorimetric Sensor Array

Junghee Woo*, Hyun Jin Park. Department of Biotechnology, College of Life Sciences & Biotechnology,
Korea University, Seoul 02841, Korea
오존저장에 따른 제주산 키위의 노화지연 연구

홍명기*, 박성수. 제주대학교 식품영양학과

▪식품미생물/위생 분야
P05-01

P05-02

Unveiling the Potentials of Bacteriocin (Pediocin L50) from Pediococcus acidilactici with Antagonist
Spectrum in a Caenorhabditis elegans Model

Ramachandran Chelliah*, Deog-Hwan Oh. Department of Food Science and Biotechnology, College of
Agriculture and Life Sciences, Kangwon National University, Chuncheon, Gangwon 24341, Korea
Furan Fatty Acid EODA (7,10-epoxy octadeca 7,9-dienoic acid): A Synergistic Antibacterial Agent
against Multidrug-resistant Staphylococcus aureus

Ji-Sun Moon1, Yeon-Jung Lee1, Ye-Ji Park1, Chakradhar Dasagrandhi1, Ching T. Hou2, Hak-Ryul Kim1*.
1School of Food Science and Biotechnology, Kyungpook National University, Daegu, Korea, 2Renewable
Product Technology Research Unit, National Center for Agricultural Utilization Research, ARS, USDA,
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P05-03

P05-04

P05-05

P05-06

P05-07

P05-08

P05-09
P05-10

P05-11

P05-12

P05-13

P05-14

P05-15

P05-16

P05-17

P05-18

Peoria, IL, USA

Antioxidant and Antimicrobial Activities of Endophytic Fungi Isolated from Petasites japonicus

Gibeom Jeon1*, Jongwon Lee1, Geun-Pyo Choi2, Juhee Ahn1. 1Department of Medical Biomaterials
Engineering, Kangwon National University, Chuncheon, Gangwon 24341, Korea, 2Department of Food
Processing and Bakery, Gangwon State University, Gangneung, Gangwon 25425, Korea
Physiological Characteristics and Anti-Obesity Effect of Weissella cibaria KI35

Seulki Kim, Young-Wook Chin, Sang-Pil Hong, Myung-Ki Lee, Sang-Dong Lim*. Korea Food Research
Institute, Wanju 55365, Korea
Antibiotic Resistance and Safety Assessment of Enterococcus Faecium CKDB003 for Using as Probiotics

Han Jun Kim1,2*, Soon Ah Kang1,2. 1Dept. of Convergence Science and Technology, Graduate School of
Venture, Hoseo University Seoul 06724, Korea, 2Institute of Health Industry, Hoseo University, Seoul
06724, Korea

Antibiotic Resistance and Virulence Profiling of Shiga Toxin-Producing Escherichia coli Isolates from
Diverse Sources

Momna Rubab*, Ramachandran Chellia, Eric Banan-Mwine Daliri, Fred Kwame Ofosu, Deog-Hwan Oh.
Department of Food Science and Biotechnology, College of Agriculture and Life Sciences, Kangwon National University, Chuncheon 200-701, Republic of South Korea

Inactivation of Pathogenic Bacteria with 460 nm LED or 405 nm LED Irradiation at Low Temperature

Su-Jin Kim*, Woo-Suk Bang. Department of Food and Nutrition, Yeungnam University, Gyeongsan,
Gyeongbuk 38541, Korea

Studies on Antioxidant Activity and Component Change of the Fermented extract of Gastrodia elata
Bl.

Joung Pyo Park*, Soon Ah Kang. Dept. of Convergence Science and Technology, Graduate School of
Venture, Hoseo University, Institute of Health Industry, Hoseo University, Seoul 06724, Korea
천연 복합항균제제(BGC)를 처리한 곡물(곡류) 가공품의 미생물학적 및 이화학적 특성

임경현*, 문금주, 우상호, 김 철, 이 호. (주)비에스티

Virulence Characteristics and Antimicrobial Resistance of Escherichia coli Isolates from Fresh Produce in Korea

Sung-Youn Kim*, Dong-Yeon Seo, Su-min Hong, Soon-Kil Cho, Ji-Young Moon. Division of Safety
Analysis, Experiment & Research Institute, National Agriculture Products Quality Management Service,
Korea
Inactivation of Staphylococcus aureus Using Combined Treatments of Essential Oil Vapors

Jiwon Oh*, Jee-Hoon Ryu. Department of Biotechnology, College of Life Sciences and Biotechnology,
Korea University, 145 Anam-ro, Seongbuk-gu, Seoul 02841, Republic of Korea

Synergistic Antimicrobial Activities of Essential Oils Against Lactic Acid Bacteria in Tomato Juice

Ji-Won Kim*, Jee-Hoon Ryu. Department of Biotechnology, College of Life Science and Biotechnology,
Korea University, 145 Anam-ro, Seongbuk-gu, Seoul, Republic of Korea

Resistance of Prolong Starved and Regrown Salmonella enterica serovar Enteritidis and Salmonella
enterica serovar Typhimurium against Various Environmental Stresses

Hana Song*, Jeong-Eun Hyun, Danbi Kim, Sun-Young Lee. Department of Food and Nutrition, ChungAng University, Anseong 17546, Republic of Korea
Isolation and Characterization for DB Construction of Industrially Applicable Microbial Materials

Seung-Hee Ham*, Eun-Ji Kim, Jin-Kyeong Kim, Seung-Wha Jo, Do-Youn Jeong. Microbial Institute for
Fermentation Industry, Sunchang 56048, Korea

Evaluation of Quality Characteristics of Kimchi under Blue LED Irradiation during Refrigerated Storage

Smee Kang*, Hye Yeong Joo, Selim Kim, Yeong Ji Oh, Jungil Hong. Division of Applied Food System,
College of Natural Science, Seoul Women's University, Seoul 01797, Korea

Quantitative Microbial Risk Assessment of Staphylococcus aureus in Samgak-Kimbap from Market
to Home

Chae Lim Lee*, Yeon Ho Kim, Ki Sun Yoon. Department of Food and Nutrition, Kyung Hee University,
Seoul 02447, Republic of Korea

Risk Comparison of Listeria monocytogenes in Packaged Fresh-Cut Salad and Pineapple at Retail
Market

Geun Hyang Kim1*, Ju Young Lim1, Yeon Ho Kim1, Chul Sun Hwang1, So Young Yang1, Won Bo Shim2,
Ki Sun Yoon1. 1Department of Food and Nutrition, Kyung Hee University, Seoul 02447, Korea, 2Department
Food Science and Technology, Gyeongsang National University, Jinju 52828, Korea
Screening of Potetial Probiotic Lactic Acid Bacteria Isolated from Infant Feces and Kimchi for AntiOxidant and Cholesterol-Lowering Activity

Ji-Seung Han*, Hyo-Su Choi, Hyun-Jin Bae, Nam-Su Oh. Department of Food and Biochemistry, Korea
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P05-19

P05-20
P05-21
P05-22

P05-23

P05-24

P05-25
P05-26
P05-27

P05-28

P05-29

P05-30

P05-31

P05-32

P05-33

P05-34

P05-35

University, Sejong 30019, Korea

Screening of Efficient Microorganisms for Reducing Ammonia Emission from Livestock Manure

Sun Il Kim*, Wan Heo, Young Jun Kim. Department of Food and Biotechnology, Korea University, Sejong
30019, Korea
당근에서 Escherichia coli 저감화에 초음파와 미산성 차아염소산수를 결합한 세척 효과

이정연*, 양소영, 윤기선. 경희대학교 식품영양학과

즉석섭취식품인 도시락에서의 설사형 Bacillus cereus의 예측 모델 개발 연구

김수진*, 윤기선. 경희대학교 식품영양학과

Selection of Kimchi Lactic Acid Bacteria as a Culture Starter for Production of Natural Nitrite Source

Ho Jae Lee*, Hyelyeon Hwang, Tae-Woon Kim, Mi Ai Lee, Seongeun Kang, Sung Wook Hong. World
Institute of Kimchi, Gwangju 61755, Republic of Korea

Quantitative Microbial Risk Assessment of Listeria monocytogenes in Salmon Sashimi (SS) from Retail
Market to Home

Ki Young Song1*, Eun Woo Lee2, Ki Sun Yoon1. 1Department of Food and Nutrition, Kyung Hee University,
Seoul 02447, Republic of Korea, 2Department of Life Science and Biotechnology, Dong Eui University,
Busan 47340, Republic of Korea
Evaluation of Real-time PCR for the Detection of Vibrio parahaemolyticus in Inoculated Seafood
Products

Hae-Ji Kim1, Do Gyun Kim1*, Young Il Kim1, Su-Ok Kim1, Jin-Hee Kim1, Moon-Hee Lee1, Eun-Ji Lee1,
Ho-Yong Lee1, Chi-Yeun Cheung2, Mi-Gyeong Kim2, Sang-Yub Kim1, Soon Ho Lee1, Hyo-Seon Kwak2,
Woo-Sung Kim1. 1Hazardous Substance Analysis Division, Busan Regional Office of Food and Drug
Safety, Busan 48562, Korea, 2Food Microbiology Division, National Institute of Food and Drug Safety
Evaluation, Cheongju 28159, Korea
천일염 생산 및 저장 중 병원성 미생물의 변화

조종락2*, 조은진1, 황지성1, 김총경1, 김정목1.

목포대학교 식품공학과, 2목포대학교 천일염연구센터
마른 김의 제조공정 중 가공용수의 살균 및 스펀지 세척에 따른 미생물 저감화 효과
황지성*, 조종락, 정철호, 조은진, 김총경, 김정목. 목포대학교 식품공학과
1

Effect of Blue LED Irradiation on Quality Characteristics of Mukeunji, Long-Term Fermented Kimchi
during Refrigerated Storage

Yeong Ji Oh*, Selim Kim, Hyeyeong Joo, Smee Kang, Jungil Hong. Department of Food Science and
Technology, Seoul Women's University, 621 Hwarangro, Nowon-gu, Seoul 139-774, Korea

Isolation and Identification of Sporolactobacillus spp. from Fermented Foods and Environmental
Sources

Naree Han*, Ya-Yun Cheng, Nam Soo Han. Division of Food Biotechnology and Animal Science, Chungbuk National University, Cheongju 28644, Republic of Korea

Effect of Combination of Protective Agents on Survival Rate of Saccharomyces cerevisiae 88-4 after
Freeze-Drying

Saerom Lee*, Young-Min Kim, Tae-Wan Kim, Young-Wook Chin. Korea Food Research Institute, Wanjugun, Jeollabuk-do 55365, Korea

Correlation between Metabolic Process Using Mannitol and Biofilm Formation in Vibrio vulnificus
Clinical Type

Joon-Gi Kwon*, Ju-Hoon Lee. Department of Food Science and Biotechnology, Graduate School of
Biotechnology, Kyung Hee University, Yongin 17104, Korea
Evaluation of Isolated Strains from Different Sources as Starter for Kimchi Fermentation

Ga Yun Kim*, Hee Seo, Jae-Han Bae, Nam Soo Han. Division of Food Biotechnology and Animal Sciences,
Chungbuk National University, Cheongju 28644, Korea
Acid and Bile Tolerance of Leuconostoc Strains Isolated from Human Feces

Sung Won Cheon*, Yu Mi Jo, Geonhee Kim, Jae Han Bae, Nam Soo Han. Division of Food Biotechnology
and Animal Sciences, Chungbuk National University, Cheongju 28644, Korea
Isolation of 2-Fucosyllactose-utilizing Bifidobacterium Species from Infant Feces

Dong Hyeon Lee*, Geunhee Kim, Jae Han Bae, Nam Soo Han. Division of Food Biotechnology and Animal
Sciences, Chungbuk National University, Cheongju 28644, Korea
Optimization of Culture Conditions and Cryoprotectants to Use Food-Grade Ingredients of Bacillus
subtilis SRCM102751

Jun-Tae Kim*, Sanghyeob Sim, Sung-ho Cho. Microbial Institute for Fermentation Indusrty (MIFI),
Sunchang 56048, Korea
Development of Various Liquors Using Buds of Pine Leaf

Hae-Seok Park*, Sang-hyeob Sim, Yeon-Geun Jang, Sung-ho Cho. Microbial Institute for Fermentation
Industry (MIFI), Sunchang 56048, Korea
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P05-36

Screening and Selection of Lactic Acid Bacteria (LAB) and Yeast for Radish Juice Multistage Fermentation for Mass Production of Dongchimi

Jun-Tae Kim*, Sanghyeob Sim, Sung-ho Cho. Microbial Institute for Fermentation Industry (MIFI),
Sunchang 56048, Korea
▪발효/효소 분야
P06-01
P06-02

Resveratrol의 낮은 수용성 개선을 위해 CGTase로부터 생성된 Cycloamylose를 이용한 포접 반응

정현모*, 신유정, 우승혜, 김지수. 한림대학교 식품영양학과 및 한국영양연구소

Bacteroides thetaiotaomicron 유래 Glycohydrolases 97 family의 신규 α-galactosidase 정제 및 특성화

연구
P06-03

P06-04

P06-05

P06-06

P06-07

신유정*, 우승혜, 정현모, 김지수. 한림대학교 식품영양학과 및 한국영양연구소

The Effect of Natural Ingredients on the Microbial Population of Cottage Gochujang

Se Mi Lim1, Ramalingam Srinivasan1, Yun Jin Na1, Yu Jong Kim1, Nan Kyeong Kim1, Jong Suk Lee2,
Soyoung Kim3, Myunghee Kim1*. 1Department of Food Science and Technology, Yeungnam University,
Korea, 2Department of Food and Nutrition, Daegu Science University, Korea, 3Fermented and Processed
Food Science Division, Department of Agrofood Resources, National Institute of Agricultural Sciences,
Rural Development Administration, Korea

Isolation and Characterization of Probiotic Bacillus subtilis 1-1 Possessing L-Asparaginase Activity
from Soybean Fermented Food

Hyeji Lim1*, Jina Choi1, Huiyeong Seong1, Hyunah Jang1, Jiwon Yoon1, Min-Ji Kim2, Soo-Jeong Lee3,
Sungryul Yu4, Youngseung Lee1, Yoonhwa Jeong1, Misook Kim1. 1Department of Food Science and
Nutrition, Dankook University, Cheonan 31116, 2JEY’S F.I. Inc, Seongnam 13207, 3Food & Nutrition,
Bucheon University, Bucheon 14632, 4Department of Clinical Laboratory Science, Semyung University,
Jecheon 27136, Korea
Health Functional Properties of Probiotic Lactobacillus plantarum MKHA11 and MKHA15

Hyunah Jang1*, Hui-Yeong Seong1, Min-Ji Kim2, Soo-Jeong Lee3, Jawon Park4, Eonseo Sim4, Seongjin
Jo4, Chanho Yang4, Sungryul Yu5, Misook Kim1. 1Department of Food Science and Nutrition, Dankook
University, Cheonan 31116, Korea, 2JEY’S F.I. Inc., Seongnam 13207, Korea, 3Food & Nutrition, Bucheon
University, Bucheon 14632, Korea, 4JSMFOOD. Inc, Seongam 13207, Korea, 5Department of Clinical
Laboratory Science, Semyung University, Jecheon 27136, Korea

Multiplex PCR Screening of Enterococcus faecalis from Mixture of Lactic Acid Bacteria Using BSH
Gene as Selective Marker

Hye Min Yoon, Su Jin Song, Min Yoo*. Dept. of Biological Sciences, Keimyung University, Daegu, Korea
Development of Cheonggukjang Sauce with Germinated Soybean Fermented Food Ingredients using

Bacillus subtilis

P06-08

P06-09

P06-10

P06-11

Yu-bin Jo, Hyeong-Yun Mun, Jung-Mi Lee*. Department of Food Research Center, Sunchangjangryu
Corp., 61-17 Minsokmaeul-gil Sunchang County, Jeonbuk, Korea
Acrylamide Degradation of Probiotic Bacillus amyloliquefaciens MKSK, MKSE in Fermented Coffee
Bean

Jina Choi1*, Jiwon Yoon1, Min-Ji Kim2, Soo-Jeong Lee3, Youngseung Lee1, Yoonhwa Jeong1, Misook Kim1.
1Department of Food Science and Nutrition, Dankook University, Cheonan 31116, Korea, 2JEY’S F.I. Inc,
Seongnam 13207, Korea, 3Food & Nutrition, Bucheon University, Bucheon 14632, Korea
Quality Characteristics and Antioxidant Activities of Onion Bread Fermented with Probiotic Leuconostoc mesenteroides MKSR

Hui-Yeong Seong1*, Min-Ji Kim2, Soo-Jeong Lee3, Youngseung Lee1, Yoonhwa Jeong1, Misook Kim1.
1Department of Food Science and Nutrition, Dankook University, Chungnam 31116, Korea, 2Department
of JEY'S F.I. Inc, Seongnam 13207, Korea, 3Department of Food and Nutrition, Bucheon University,
Bucheon 14632, Korea

Higher Production of γ-aminobutyric acid in Poison Ivy by Co-Fermentation using Lactic Acid Bacteria

Young-Jun Jeon1*, Sam-Pin Lee1,2. 1Department of Food Science and Technology, Keimyung University,
Daegu 42601, Korea, 2The Center for Traditional Microorganism Resource (TMR), Keimyung University,
Daegu 42601, Korea
Physiochemical Properties in Meju, a Fermented Soybean Paste by Mixing Starter Culture with Bacillus velenzensis and Aspergillus oryzae

Na-Young Gil*, Hee-Min Gwon, Soo-Hwan Yeo, So-Young Kim. Fermented and Processed Food Science
Division, Department of Agrofood Resources, National Institute of Agricultural Science, RDA, Wanju
55365, Korea
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P06-12

Change of Microbial Community and Metabolite in Meju Inoculated with Two Starters of Bacillus ve-

lenzensis and Aspergillus oryzae

P06-13

P06-14

P06-15

P06-16

P06-17

P06-18

Na-Young Gil*, Hee-Min Gwon, Soo-Hwan Yeo, So-Young Kim. Fermented and Processed Food Science
Division, Department of Agrofood Resources, National Institute of Agricultural Science, RDA, Wanju
55365, Korea
Optimization for Lactic acid Fermentation Conditions of Broccoli Sprouts Extracts Using Response
Surface Methodology

In-Ho Kim*, Seong-Ho Kim. Department of Food Engineering, Daegu University, Gyeongsan 38453, Korea
Effects of Aspergillus oryzae and Bacillus subtilis Fermentation on the Metabolic Composition of
Soybean Residues

Hyejin Hyeon1*, Cheol Woo Min2, Keumok Moon3, Jaeho Cha3,4, Sun Tae Kim2, Jae Kwang Kim1. 1Division
of Life Sciences, Incheon National University, Incheon 22012, Korea, 2Department of Plant Bioscience,
Life and Industry Convergence Research Institute, Pusan National University, Miryang 50463, Korea,
3Department of Microbiology, College of Natural Sciences, Pusan National University, Busan 46241, Korea,
4Microbiological Resource Research Institute, Pusan National University, Busan 46241, Korea

Co-Production of Poly-γ-Glutamic Acid and Gamma-Aminobutyric Acid by Fermenting Red Ginseng
Concentrate with Bacillus subtilis and Lactobacillus plantarum

Yun-Geum-Sang Gwak1*, Sam-Pin Lee1,2. 1Department of Food Science and Technology, Keimyung
University, Daegu 42601, Korea, 2The Center for Traditional Microorganism Resource (TMR), Keimyung
University, Daegu 42601, Korea

Development of Bioconversion-Platform to Produce Bioactive Flavonoid Derivatives using Lactic acid
Bacteria

Gun Su Cha1*, Chan Mi Park2, Dong-Gyu Kim1, Min-Jung Kang1, Jung-Hye Shin1. 1Department of research and development, Namhae Garlic Research Institute, Namhae 52430, Republic of Korea, 2Department of Biological Sciences and Biotechnology, School of Biological Sciences and Technology, Chonnam
National University, Gwangju 61186, Republic of Korea
Generation of Hesperetin Metabolites by Bacterial CYP102A1 Mutants

Gun Su Cha1*, Chan Mi Park2, Dong-Gyu Kim1, Min-Jung Kang1, Jung-Hye Shin1. 1Department of research and development, Namhae Garlic Research Institute, Namhae 52430, Republic of Korea, 2Department of Biological Sciences and Biotechnology, School of Biological Sciences and Technology, Chonnam
National University, Gwangju 61186, Republic of Korea
Development of Doenjang with Soybean Fermentation Food Ingredients (Vit k2, γ-PGA) using B. sub-

tilis

P06-19

P06-20

P06-21
P06-22

P06-23

P06-24
P06-25

Myung-Su Lee, Moon-Soo Kim, Se-Jin Kim*. Department of Food Research Center, Tobagi Food Corp.
29 Sunchang-ro, Sunchang-eup, Sunchang-gun, Jeonbuk, Korea
Establish for Manufacturing Process of Craft Beer using Indigenous Yeast

Nam jun Kim*, Jeong Hwan Je, Bong-Hwan Chung, Heo Seong Il. Hongcheon Institute Of Medical Herb,
Hongcheon 25142

Selection and Fermentation Characteristics of Acetic Acid Bacteria for Producing Brown Rice Vinegar

Eun Ah Shim1*, Kyung Eun Moon1, Hyeon Hwa Oh1, Do Youn Jeong2, Geun-Seoup Song1, Young Soo
Kim1. 1Department of Food Science and Technology, Chungbuk National University, Korea, 2Microbial
Institute for Fermentation Industry (MIFI), Sunchang, Korea
쌀 처리 조건에 따른 숙성 약주의 이취 및 변색 평가

최정실*, 김영미, 정석태, 강지은. 국립농업과학원 발효가공식품과

Characteristics of Cheonggukjang Prepared with Various Soybean Cultivars

Seung-Wha Jo*, Eun-Ji Kim, Jin-Kyeong Kim, Seung-Hee Ham, Do-Youn Jeong. Microbial Institute
for Fermentation Industry(MIFI), 61-27, Minsokmaeul-gil, Sunchang-eup, Sunchang-gun, Jeonbuk, Republic of Korea
Fermentation Rice Bran Danmooji of using SRCM101643 and SRCM102598

Jin-Kyeong Kim*, Seung-Wha Jo, Eun-Ji kim, Do-Youn Jeong. Microbial Institute for Fermentation
Industry, Sunchang 56048
유산균 발효 식혜의 품질 특성

오병민1*, 장소원1, 정도연2, 김영수1, 송근섭1. 1전북대학교 식품공학과, 2발효미생물 산업진흥원

Physicochemical Properties and Antioxidant Activities of Fermented Berry Fruits (Blueberry and Rubus

coreanus Miquel) by Acetic Acid Bacteria

P06-26

Eun-Ji Kim*, Seung-Wha Jo, Jin-Kyeong Kim, Seung-Hee Ham, Do-Youn Jeong. Microbial Institute for
Fermentation Industry (MIFI), 61-27, Minsokmaeul-gil, Sunchang-eup, Sunchang-gun, Jeonbuk, Republic
of Korea

Volatile Compounds and Free Amino Acids of Defatted Sesame Seeds Soy-sauces with Bacillus sub-
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tilis SRCM103716

P06-27
P06-28

P06-29

P06-30

P06-31

P06-32

P06-33

P06-34

P06-35

P06-36

Eun-Ji Kim1*, Seung-Wha Jo1, Jin-Kyeong Kim1, Seung-Hee Ham1, Do-Youn Jeong1, Kum-Suk Kim2,
Beom-Seok Choi2, Nam-rye Lee3. 1Microbial Institute for Fermentation Industry (MIFI), 61-27, Minsokmaeul-gil, Sunchang-eup, Sunchang-gun, Jeonbuk, Korea, 2CHAMGOEUL Co., Ltd., 95-17, Sundongsandangil, Gimje-si, Jeollabuk-do, Korea, 3Defence Agency for Technology and Quality Combat Material
Center
Isolation and Characterization of Myrosinase from White Mustard (Sinapis alba) Seeds

Ran Lee*, Young Hwan Ko. Department of Food Bioengineering, Jeju National University, Jeju 63243, Korea
Screening of Lactic Acid Bacteria with High Antimicrobial Activity and Isolation and Identification
of Active Peptide from Metabolite

Dong-Hun Nam1*, Seok-Hee Lim1, Su-Jin Kang1, Hyun-Teak Oh1,3, Joong-Hark Kim1,2, Jung-Keun Lee1,
Deog-Hwan Oh2, Ramachandran Chelliah3. 1Erom Company Limited, R&D canter, Chuncheon 24427,
Korea, 2Department of Medical Biotechnology and Biotechnology, Kangwon National University, Chuncheon 24341, Korea, 3Department of Food Science and Biotechnology, Kangwon National University,
Chuncheon 24341, Korea
Reduction of Soluble Tannins during Processing of Sweet Persimmon

So-Yeon Kang*, Hye-Rin Kang, Han-Byeol Kim, Myo-Jeong Kim. Department of Food and Life Science,
Inje Univeristy, Gimhae 50834, Korea
Development of Fermented Milk (Yogurt) Using Sweet Persimmon Concentrate

Hye-Rin Kang*, So-Yeon Kang, Myo-Jeong Kim. Department of Food and Life Science, Inje University,
Gimhae 50834, Korea
Investigation of Transglycosylation Reactions Catalyzed by an Alpha-Galactosidase

Jetendra Kumar Roy*, Hee-Jeong Ahn, Young-Chang Kim, Ye-Ji Lee, Young-Wan Kim. Department
of Food and Biotechnology, Korea University, Sejong 30019, Korea

Verification of Biological Activities in Saccharomyces/Defatted Mealworm Larva Ferment and NonFerment Extracts for Functional Antioxidants and Skin Whitening

Sung-Ju Lee1*, Kyung-Yun Kang1, Jun-Ki Park1, Kang-Min Heo1, Ho-Yeol Jang2, Chae-Young Jang1,
Tae-yang Jeong3, Ji-Hee Kim4, Kyung-Wuk Park1. 1Suncheon Research Center for Natural Medicines,
Suncheon, Republic of Korea, 2Department of Pharmacy, Sunchon National University, Suncheon 540-742,
Republic of Korea, 3Department of Food and Nutrition, Sunchon National University, Suncheon 57922,
Korea, 4Department of Development in Oriental Medicine Resources, Sunchon National University,
Suncheon, Korea

Effect of Pullulanase Debranching and Recrystallization on Structural, Physicochemical, and in Vitro
Digestibility Properties of Rice Flour

Ye-eun Lee*, Min-Hye Jang, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite
Research Center, Kyung Hee University, Seoul 02447, Korea
Production of 1,4-Dihydroxy-2-Naphthoic Acid, a Bifidogenic Growth Stimulator in Protaetia brevitarsis
Extraction

SunMee Hong*, TaeHa Kim, EunShin Ju, JungA Kim. Dep. Research and Development, Inst. Gyeongbuk
Marine Bioindustry, Korea

The Contents of Phenolic Components and Antioxidant Capacity of Fermented Blackcurrant (Ribesnigrum
L.) after Enzyme Treatment

Yong Gi Jo, Ju Young Hwang*, Kap Seong Choi. Department of Food Science and Technology, Sunchon
National University, Suncheon 57922
Bioconversion of Immature Canavalia Gladiata Hull by Fermentation with Lactic Acid Bacteria

Dong Hun Lee1*, Wenyan Huang1, Bok Kyung Han1, Wan Heo1, Kyoung A Hwang2, Young Jun Kim1.
1Department of Food and Biotechnology, Korea University, Sejong 30019, 2Department of Agrofood Resources, National Institute of Agricultural Sciences, RDA

P06-37

Saccharomyces Cerevisiae를 활용한 표고버섯, 양송이버섯 발효의 이화학적 특성 연구

P06-38

새송이버섯 발효에 Saccharomyces Cerevisiae의 영향 연구

P06-39

P06-40

P06-41

유수빈, 조현서, 한지수, 박다솔, 서효은, 노희경, 이송미*. 동신대학교 식품영양학과
유수빈, 조현서, 한지수, 이송미*, 노희경. 동신대학교 식품영양학과
국내 토착 곰팡이 균주의 생육 및 발효 특성 연구

권희민1*, 김소영1, 여수환1, 문지영2. 1농촌진흥청 국립농업과학원 발효가공식품과, 2경기도농업기술원 버섯연
구소
국산 효모 종균의 발효 특성 연구

권희민1*, 김소영1, 여수환1, 문지영2. 1농촌진흥청 국립농업과학원 발효가공식품과, 2경기도농업기술원 버섯연
구소
감귤 콤부차 발효에 의한 카로티노이드의 변화 및 가공특성
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위흥여*, 박성수. 제주대학교 식품영양학과
▪영양소대사/영양생리/임상영양 분야
P07-01

P07-02

P07-03

P07-04

P07-05

P07-06

P07-07

P07-08

P07-09

P07-10

P07-11

P07-12

Investigation on the Physiological Role of the RagA/B Small GTPase in High Fat Diet-Induced Obesity

Ji-Min Lee*, Eun-Yeong Ahn, Geon-Hee Lee, Eun-Jung Kim. Department of Food Science and Nutrition,
Daegu Catholic University, Gyeongsan 38430, Republic of Korea
Marine Healing Alleviates Psychological Symptoms of Menopausal Symptoms

Hyun Ju Yun*, Clara Yongjoo Park. Department of Food and Nutrition, Chonnam National University,
77 Yongbong-ro, Buk-gu, Gwangju, Korea
Ajoene Extract Suppresses Muscle Degradation through the Inhibition of JAK/STAT3 and SMADs/
FoxO Signaling Pathways in Tumor-bearign Mice

Ji-Won Heo1*, Hyejin Lee2, Areum Kim1, Sorim Nam3, Jong-Seok Lim3, Mi-Kyung Sung1, Jae-Ha Ryu4,
Sung-Eun Kim1. 1Department of Food and Nutrition, Sookmyung Women’s University, Korea, 2Research
Institute of Pharmaceutical Sciences, Sookmyung Women’s University, Korea, 3Division of Biological
Sciences and Cellular Heterogeneity Research Center, Sookmyung Women’s University, Korea, 4Research
Center for Cell Fate Control and College of Pharmacy, Sookmyung Women’s University, Korea

Association between Fruit and Vegetable Consumption and Risk of Metabolic Syndrome Determined
using the Korean Genome and Epidemiology Study (KoGES)

Miso Lim, Jihye Kim*. Department of Medical Nutrition, Graduate School of East-West Medical Science,
Kyung Hee University, Yongin 17104, Republic of Korea
A 12 Weeks, Randomized, Double-Blind, Placebo-Controlled Human Trial to Evaluate the Efficacy
and Safety of Angelica gigas N. Extract Powder (Nutragen) on Joint Health

Yeung-Mi Kim1,2*, Ki-Chan Ha1,3, Hyang-Im Beck1,3, Hye-Mi Kim1,3, Yu-Kyung Park1,4, Min-Seok Han5,
Jong-Cheon Joo6. 1Healthcare Claims & Management, Inc., 1115 Jeongyeorip-ro, Deokjin-gu, Jeonju,
Jeonbuk 54858, Korea, 2Departments of Food Science & Human Nutrition, 3Medical Nutrition Therapy,
4Molecular Biology, Chonbuk National University, 567 Baekje-daero, Deokjin-gu, Jeonju, Jeonbuk 54896,
Korea, 5Nutragen, Inc., 528 Heungan-daero, Dongan-gu, Anyang-si, Gyeonggi-do 13943, Republic of Korea,
6Department of Sasang Constitutional Medicine, College of Korean Medicine, Wonkwang University, Iksan
54538, Korea
The Effects of Rice-Based Breakfast on Body Composition, Blood Parameters, and Cognitive Function
in Breakfast-Skipping Adolescent

Hyun-Suk Kim1, Su-Jin Jung2, Eun-Gyung Mun1, So-Young Jang1*, Soo-Muk Cho3, Youn-Soo Cha1.
1Department of Food Science and Human Nutrition, Chonbuk National University, Jeonju, 54896, Korea,
2Clinical Trial Center for Functional Food, Chonbuk National University Hospital, Jeonju 54907, Korea,
3Department of Agrofood Resources, National Academy of Agricultural Science, Rural Development
Administration, Jeonju 54875, Korea
Impact of Calorie Restriction on Intestinal Metabolites in Aged Rat Model

Soyoung Lim*, Young-Shick Hong. Division of Food and Nutrition, Chonnam National University, Yongbong-ro, Buk-gu, Gwangju 500-757, Republic of Korea

Sex Differences in High-Fat Diet-Induced Metabolic Alterations and Estrogen as a Possible Attributing Factor

Ji-In Yoon*, Mi-Kyung Sung. Department of Food and Nutrition, Sookmyung Women’s University, Seoul
04310, Korea
Studies on the Effects of Salt Treatment on SIK2-Dependent/Independent Adipogenesis Using SIK2Mutagenic 3T3-L1 Cells

Soyoung Sung1, Minjee Lee2, Juhee Kim2, Suyeon Lee2, Miyoung Park1, Myoungsook Lee1,2*. 1Research
Institute of Obesity Sciences, 2Department of Food and Nutrition, Sungshin Women’s University

서울시 일부 취약계층 노인에서 맞춤형 영양중재 프로그램에 따른 식품 안정성 확보 및 건강･영양상태 개선 효과

이예연1*, 양나래1, 유시영1, 이경은2, 유창희2, 김기랑1. 1단국대학교 식품영양학과, 2서울여자대학교 식품영양
학과

Effects of Brunched Chain Amino Acids Supplementation on Lipid and Glucose Metabolism in HepG2
Cells

Shuang Wang*, Hyemi Kim, Eunhye Jo, Kwang Suk Ko. Department of Nutritional Science and Food
Management, Ewha Womans University, Seoul, Korea
Estimation of Antioxidant Properties and Inhibitory Effect of 3T3-L1 Differentiation of Fenugreek Seed
Ethanol Extract Using in vitro System

Hyun-Gyeong Bae*, Seonghyeon Kim, Nameun Kim, Minyoung Kim, Mi-Ja Kim. Department of Food
and Nutrition, Kangwon National University, Samcheok 25949, Republic of Korea
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P07-13

대학생의 피부유형에 따른 혈액학적 성분 변화

P07-14

이소플라본을 함유한 음식을 섭취한 대학생의 혈액 내 항산화 활성 및 혈당 변화

P07-15

P07-16

P07-17

P07-18

P07-19

P07-20

P07-21

P07-22

P07-23

양경미1*, 이명희2. 1대구한의대학교 한방식품조리영양학부, 2송호대학교

뷰티케어학과

공현주1*, 강주현2, 양경미1. 1대구한의대학교 한방식품조리영양학부, 2대구한의대학교 대학원 한방식품학과
Studying Selective Autophagy in Aged Orans and Tissues

So-Hyun Park1, Hyo Deok Seo1, Yang Hoon Huh2, Chang Hwa Jung1*. 1Research Division of Food
Functionality, Korea Food Research Institute, Wanju-gun, Jeollabuk-do 55365, Korea, 2Center for Electron
Microscopy Research, Korea Basic Science Institute, Cheongju 28119, Korea
Plant Protein Intake and Osteosarcopenic Obesity in Korean Adults 50 Years and Older

Yun-Jung Bae*, Seo Young Park, Se Bin Jeong, Da Yun Hwang. Major in Food and Nutrition, Korea
National University of Transportation, Chungbuk 27909, Korea
The Effect of Rosmarinic Acid on the Metabolic Regulation in Diet-induced C57BL/6J Obese Mice

Ji-Won Kim1*, Eun-Young Kwon1*, Ji-Young Choi2. 1Department of Food Sciences and Nutrition, Kyungpook National University, Daegu, Republic of Korea, 2Graduate School of Pharmaceutical Sciences, College
of Pharmacy, Ewha Womans University, Seoul, Korea
A Study on the Metabolomics and Lipidomics According to Meal Types of Breakfast in Adolescents
using UPLC-Q-TOF-MS

Min Jung Kim1*, Jin Hee Kim2, Hye Jeong Yang1, Soo-Muk Cho3, Youn-Soo Cha4, Myung-Sunny Kim1.
1Division of Food Functionality, 2Division of Technical Assistance Center, Korea Food Research Institute,
Korea, 3National Institute of Agricultural Sciences, RDA, Korea, 4Department of Food Science and Human
Nutrition, Jeonbuk National University, Korea
mRNA-Sequencing Reveals Altered Skeletal Muscle Transcriptome Profiles in Diet-Induced Obese
Mice

Ji-Young Choi1*, Myung-Sook Choi2. 1Graduate School of Pharmaceutical Sciences, College of Pharmacy,
Ewha Womans University, Seoul 03760, Korea, 2Department of Food Sciences and Nutrition, Kyungpook
National University, Daegu 41566, Korea
Metabolic Features of Coffee Beans Depending on Planted Areas

Ja-shil Hyun*, Won Seok Choi, Yong Woo In, Sung Jean Park. Gachon Institute of Pharmaceutical Sciences,
College of Pharmacy, Gachon University, 534-2 Yeonsu-dong, Yeonsu-gu, Incheon, Republic of Korea
MiR-141 is Associated with the Mitochondrial Dysfunction in Skeletal Muscle of Ovariectomized Mice

Hyunjung Lee, Young In Kim, Jiyun Ahn*. Division of food functionality research, Korea Food Research
Institute, Wanju, Republic of Korea
Effects of Excessive Iron Intakes in Lipid Metabolism on the Offsprings in Pregnant Mice

Min-Ju Kim*, Yeon-Hee Kim, Seung-Min Lee. Department of Food and Nutrition, Yonsei University,
Seoul 03722, Korea
Dietary Iron is Required for Hair Follicle Induction and Development in Mice

Mina Song*, Yeon-hee Kim, Seung-Min Lee. Department of Food and Nutrition, Yonsei University, Seoul
03722, Korea

▪식생활 및 영양실태조사 분야
P08-01
P08-02
P08-03

P08-04

P08-05

P08-06
P08-07

유아의 과일 섭취 행태와 선호 요인 조사 설문지 개발

이다은1*, 윤 영1, 박영희1, 장희진1, 이상은1, 양유영1, 김양숙2. 1농촌진흥청 국립농업과학원, 2농촌진흥청
유아의 채소 섭취 행태 및 선호 요인 조사를 위한 설문지 개발

이다은1*, 윤 영1, 박영희1, 장희진1, 이상은1, 양유영1, 김양숙2. 1농촌진흥청 국립농업과학원, 2농촌진흥청
Association between Dietary Pattern and Cognitive Impairment in Korean Adult

Kyoung Yun Kim*, Jung-Mi Yun. Department of Food and Nutrition, Chonnam National University,
Gwangju 61186, Korea

Association between Working Environment and Metabolic Syndrome: Using the 7th KNHANES (2016)

Kyoung Yun Kim*, Jung-Mi Yun. Department of Food and Nutrition, Chonnam National University,
Gwangju 61186, Korea

Research between Cognitive Impairment and Food Intake Based on GDS Scores in Hospitalized
Patients

Seul-ki Ha1, Kyoung Yun Kim2*, Jung-Mi Yun2. 1Graduate School of Education, Chonnam National
University, Gwangju 61186, Korea, 2Department of Food and Nutrition, Chonnam National University,
Gwangju 61186, Korea
밀키트(Meal-Kit) 제품 선택속성에 대한 중요도-만족도분석

양유영1*, 윤 영1,

류지혜1, 이상은1, 박영희1, 이기연1, 김양숙2. 1농촌진흥청 국립농업과학원, 2농촌진흥청

Pharmacological Activation of Nrf2 by Sesamol Stimulates Ucp1 Induction in Adipocytes and Increases
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Energy Expenditure in Mice

P08-08
P08-09

P08-10
P08-11
P08-12
P08-13

P08-14

P08-15

P08-16

P08-17

P08-18
P08-19
P08-20

P08-21
P08-22
P08-23

P08-24
P08-25

P08-26

Dong Ho Lee*, Seo-hyuk Chang, Saeroarum Han, Suji Kim, Kye Won Park. Department of Food Science
and Biotechnology, Sungkyunkwan University, Suwon 16419, Korea
유아의 쌀 음식 섭취 행태와 선호 요인 조사 설문지 개발

이다은1*, 윤 영1, 박영희1, 장희진1, 이상은1, 양유영1, 김양숙2. 1농촌진흥청 국립농업과학원, 2농촌진흥청

Dietary Diversity Score is Inversely Associated with the Risk of Metabolic Syndrome among Korean
Men: A 12 Years Follow-Up Study

Jiyeon Kim, Yoonjin Shin, Yoonjin Lee, Jibin Kim*, Dahye Han, Jumi Lee, Yangha Kim. Department
of Nutritional Science and Food Management, Ewha Womans University, Seoul, Korea
Dietary Safety Management Competency according to Perceived Health Status of Adolescents

Yunhwa Kim. Education Research Institute, Daegu University, Gyeongsan-si 38453, Korea
소셜미디어의 농식품 정보가 소비자 구매행동에 미치는 영향 분석－성별에 따른 차이

장희진*, 이상은, 김 영, 윤 영, 박영희. 농촌진흥청 국립농업과학원

소셜미디어의 농식품 정보가 소비자 구매행동에 미치는 영향 분석－연령대별에 따른 차이

장희진*, 이상은, 김 영, 윤 영, 박영희. 농촌진흥청 국립농업과학원

Sensory Properties and Just-About-Right rating of suitable Bulgogi Recipe

Ki-Ok Kim1,2*, Yong-Suk Kwon1, Han-Na Chu1, Jong-Bang Eun2, Soo-Muk Cho1. 1Dept. of Agrofood
Resources, National Institute of Agricultural Sciences, Rural Development Administration, Wanju 55365,
Korea, 2Dept. of Food Science & Technology, Chonnamn National University

Associations of a Ten-Year Trend in Hypertension Prevalence with Sodium, Potassium, and Calcium
Intake in Korean Adults

Inkyung Baik. Department of Foods and Nutrition, College of Science and Technology, Kookmin University, Seoul 02707, Korea
Sodium Intake from Restaurant Food among adults aged 19 years old and over: the Korea National
Health and Nutrition Examination Survey 2017

Na-Hui Kim*, Damin Shin, Min Gyeong Jo, Yo A Lee, Taehyung Yoon, Hye-Young Lee. Nutrition and
Functional Food Research Team, National Institute of Food and Drug Safety Evaluation, Korea

Qualitative Consumer Research for Development of Home-Meal Replacement Porridge Products for
Breakfast

Ji-sun Hwang*, Mina K. Kim. Department of Food Science and Human Nutrition and Fermented Food
Research Center, Jeonbuk National University, Jeonju-si, Jeonbuk 54896, Korea
Qualitative consumer research for development of home-meal replacement porridge products for
breakfast for teenagers

Hyeona Oh*, Mina K. Kim. Department of Food Science and Human Nutrition and Fermented Food
Research Center, Jeonbuk National University, Jeonju-si, Chonbuk 54896, Korea
가정간편식(HMR) 나트륨 저감화 기술 가이드

김의수1*, 장지성1, 최경숙1, 정광호2. 1(주)케이브릿지인사이트, 2(주)아이엔비솔루션즈
가공식품(음료류) 당류 저감화 기술 가이드

김의수1*, 장지성1, 최경숙1, 정광호2. 1(주)케이브릿지인사이트, 2(주)아이엔비솔루션즈

Jeju Consumer’s Consumption and Product Improvement Requirement for the Development of New
Instant Rice Product Added with Seaweeds

Youngjin Choi1, Hyun Jung Kim2, Sangbin Lim2, Tai Seok Yang3, Su Jung Kim4, Myung-Cheol Oh3*.
1Department of Hotel Culinary Art, Jeju Halla University, Jeju 63092, Korea, 2Department of Food Bioengineering, Jeju National University, Jeju 63243, Korea, 3Department of Food Science and Industry, Jeju
International University, Jeju 63309, Korea, 4Manje Fishing Association Corporation, Jeju 63357, Korea
한국 청소년의 소득계층별 식사 결식 및 외식 빈도－제6기 국민건강영양조사를 이용하여

권유경1, 김숙배2*. 1전북대학교 교육대학원, 2전북대학교 식품영양학과

한국 청소년의 소득계층별 혈액생화학적 특성－제6기 국민건강영양조사를 이용하여

권유경1, 김숙배2*. 1전북대학교 교육대학원, 2전북대학교 식품영양학과

한국 청소년의 육가공품 섭취빈도에 따른 식사 결식 여부, 외식 빈도, 비만도: 2010-2011 국민건강영양조사
자료를 이용하여

오유미1, 김숙배2*. 1전북대학교 교육대학원, 2전북대학교 식품영양학과

한국 청소년의 육가공품 섭취 빈도에 따른 혈액생화학적 특성: 2010-2011 국민건강영양조사 자료를 이용하여

오유미1, 김숙배2*. 1전북대학교 교육대학원, 2전북대학교 식품영양학과

성인발달장애인의 자립형 식생활 실천을 위한 건강한 식생활 교육 프로그램 개발

양경미1*, 천유진1, 김병찬1, 윤우진1, 김선재1, 이진승2, 공현주1, 김연희3. 1대구한의대학교 한방식품조리영영학
부, 2대구한의대학교 대학원 한방식품학과, 3대구광역시 한사랑발달장애인자립지원센터
장애인 가정을 대상으로 과학요리를 기반으로 한 식생활 교육 프로그램 개발

황성하1* 공현주2, 이진승3, 김병찬2, 양경미2. 1대구한의대학교 아동복지학과, 2대구한의대학교 한방식품조리
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P08-27

P08-28

P08-29

P08-30

P08-31

P08-32
P08-33
P08-34

P08-35

P08-36
P08-37

영영학부, 3대구한의대학교 대학원 한방식품학과

Development of Food Science Education Program Using Edible Insects for Infants

Hyun Joo Kong1*, Jin Seung Lee2, Kyung-Mi Yang1. 1Faculty of Herbal Food Cooking & Nutrition, Daegu
Haany University Gyeongsan, Gyeongbuk 38578, Korea, 2Department of Herbal Food Science, Graduate
School of Daegu Haany University, Gyeongsan 38578, Korea
The association of overall dietary pattern with osteoporosis and sarcopenia in Korean elderly population

Jinwoo Ha1, Byeonghwi Lim2, Jun-Mo Kim2, Sangah Shin1*. 1Department of Food and Nutrition, ChungAng University, Anseong, Korea, 2Department of Animal Science and Technology, Chung-Ang University,
Anseong, Korea
Mapping Process for Non-selected Food in the Total Diet Study

JInwoo Ha1, SoHyun Park1, Lijuan Tan1, Jowon Jang1, Ju Hyun Min1, Hyosun Park1, Jo-Won Lee1, Suna
Kim2, Myung-Sub Chung3, BoKyung Moon1, Sangah Shin1*. 1Department of Food and Nutrition, ChungAng University, Anseong, Korea, 2Department of Home Economics, Korea National Open University,
Korea, 3Department of Food Science and Technology, Chung-Ang University, Anseong, Korea
The association between coffee consumption pattern and prevalence of metabolic syndrome in
Korean adults

Seong-Ah Kim, Jinwoo Ha, SoHyun Park, Tan Lijuan, Sangah Shin*. Department of Food and Nutrition,
Chung-Ang University, Anseong, Korea
Comparisons of food craving, hedonic hunger, and food addiction status based on degree of diet
restraint, and diabetes diagnosed patients

Minsoo Kim1*, Eunju Yoon2, Jiyun Yang1, Sohyun Jeong1, Jeehyun Lee1. 1Department of Food Science
and Nutrition, Pusan National University, Busan 46241, Korea, 2Department of Food Science and Nutrition,
Dong-A University, Busan 49315, Korea
중국 출신 결혼이주여성의 식사의 질에 따른 사회인지이론 구성 요소 점수 비교

김인선1*, 이유정1, 육성민2, 이보영2, 황지윤1. 1상명대학교 식품영양학과, 2상명대학교 대학원 외식영양학과
수도권 거주 결혼이주여성의 식사의 질에 영향을 미치는 사회인지이론 요소 탐색

육성민1*, 황지윤2. 1상명대학교 대학원 외식영양학과, 2상명대학교 식품영양학과

Relationship among the use of food-related content, dietary behaviors, and dietary self-efficacy
of high school students in Seoul and Gyeonggi areas
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Ha-Yeon Song2, Jeong Moo Han2, and Eui-Hong Byun1*. 1Department of Food Science and Technology,
Kongju National University, Yesan 32439, Korea, 2Advanced Radiation Technology Institute, Korea
Atomic Energy Research Institute, Jeongeup, Jeonbuk 56212, Korea
Antioxidant Activity and Neuroprotective Effects of Ethanol Extracts from Diospyros kaki Core

Kwangwook Kim1, Hyun Jung Lim1, Won-Jong Park1, Nam-Soon Oh1, Gi-Hyung Ryu1, Sang-Hyun Park1,
Woo Sik Kim2, Eui-Baek Byun2, and Eui-Hong Byun1*. 1Department of Food Science and Technology,
Kongju National University, Yesan 32439, Korea, 2Advanced Radiation Technology Institute, Korea
Atomic Energy Research Institute, Jeongeup, Jeonbuk 56212, Korea

Anti-inflammatory Activity of Eisenia foetida Earthworm Extract and Its Fractions in Human Keratinocytes

Yoon-Young Sung, Heung Joo Yuk, Tae In Kim, Ye-Jin Jeon, Dong-Seon Kim, Yun Mi Lee*. Korean
Institute of Oriental Medicine, 1672 Yuseong-daero, Yuseong-gu, Daejeon, Korea

Bioactive Compounds and in vitro Antioxidant Capacity of Tea Infusions Prepared from Selected
Medicinal Fruits

Su-Ji Kang*, Hyo-Geun An, Mohammad Zahirul Islam, Dong-Ki Cho, Hee-Su Kim, Young-Tack Lee.
Department of Food Science and Biotechnology, Gachon University, Seongnam 13120, Korea
Esculetin 및 그 유도체의 간세포 보호 활성

백인환2, 김영화1. 1경성대학교 식품응용공학부, 2경성대학교 약학과
동해안 해삼의 어획시기에 따른 항산화력 비교 및 in vitro digestion을 통한 소화 정도 평가
신지우*, 차윤주, 박범순, 김기환, 김예진, 정준희, 나하균, 장기효. 강원대학교 식품영양학과
김나은1*, 권지현1, 곽재환2,

국화과 식물 전초 추출물의 항산화 효과

차윤주*, 신지우, 박범순, 이승규, 조대경, 정지윤, 장기효. 강원대학교 식품영양학과

The Mixture of Ecklonia cava Improves Amyloid β-induced Cholinergic System Dysfunction in ICR
Mouse

Hye Ju Han*, Seon Kyeong Park, Jin Yong Kang, Jong Min Kim, Eun Jin Shin, and Ho Jin Heo. Division
of Applied Life Science (BK21 plus), Institute of Agriculture and Life Science, Gyeongsang National
University, Jinju 52828, Korea

Antioxidant Activity and Anti-Hyperglycemic Effect of Matcha (Camellia sinensis) in Oxidative Stress
and High Glucose-Induced Neurotoxicity
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Jong Min Kim1*, Jin Yong Kang1, Seon Kyeong Park1, Hye Ju Han1, Eun Jin Shin1, Kyoung Hwan Cho2,
Jong Cheol Kim2 and Ho Jin Heo1. 1Division of Applied Life Science (BK21 plus), Institute of Agriculture
and Life Science, Gyeongsang National University, Jinju 52828, Republic of Korea, 2Institute of Hadong
Green Tea, Hadong 52304, Republic of Korea

The Anti-Inflammatory Effects of Sophora flavescens Ethanol Extract on rPA-Stimulated RAW 264.7
Cells

Eun-Sil Ko*, Jea-Ran Kang, Jong-Hoon Jeong, Sang-Min Cho, Ji-Hye Jung, Dong-Gue Shin, Jeong-Hun
Seo, Jeong-Dan Cha. Generalbio R&D center, Yongtusan-ro 254, Namwon-si 55973, Republic of Korea

Effect of Gabjubaekmok (Diospyros kaki) Extract on Cognitive Function and Brain Neuronal Cell
Protection in Cognitive Impaired Mice Induced by Amyloid Beta

Eun Jin Shin1*, Seul Ki Yoo1, Jong Min Kim1, Seon Kyeong Park1, Jin Yong Kang1, Hye Ju Han1, Sung-ll
Oh2, Chul-Woo Kim2, Uk Lee2, and Ho Jin Heo1. 1Division of Applied Life Science (BK21 Plus), Institute
of Agriculture and Life Science, Gyeongsang National University, Jinju 52828, Korea, 2Division of Special
Forest Products, National Institute of Forest Science, Suwon 16631, Korea
Astaxanthin attenuates the activation of hepatic stellate cells by altering glycolysis.

Minkyung Bae*, Yoojin Lee, Tho X. Pham, Young-Ki Park, Siqi Hu, Ji-Young Lee. Department of
Nutritional Sciences, University of Connecticut, Storrs, Connecticut, USA

Antihypertensive Effect of an Antioxidant Peptide Purified from the Edible Marine Animal Styela clava

Nalae Kang1*, Eun-A Kim1, Junseong Kim1, You-Jin Jeon2, Soo-Jin Heo1. 1Jeju International Marine
Science Center for Research & Education, Korea Institute of Ocean Science and Technology, Jeju, 63349,
Korea, 2Department of Marine Life Sciences, Jeju 63243, Korea
Persicaria Senticosa Alleviates Imiquimod-Induced Poriasis-like Dermatitis in Mice via Inhibiting
the IL-6/STAT3 Signaling Pathway

Mi Ra Lee*, Yongjun Lee. Hongcheon Institute of Medicinal Herb, Hongcheon-gun, Gangwon, 25142,
Republic of Korea
느타리, 큰느타리, 노루궁뎅이의 덖음처리 방법에 따른 항산화 활성 변화 비교

안기홍1*, 조재한1, 한재구1, 박순애2. 1농촌진흥청 국립원예특작과학원 인삼특작부 버섯과, 2솔룸바이오텍
Isolation and determination of active compounds from Shihogyeji-Tang

Soo Hyun Kim, Yun Ju Kwon, Joon Yeop Lee, Jong Bum Kim, Eon Mi Kim, Jong Suk Jeong, Myoung
Lae Cho*. National Institute for Korean Medicine Development, Gyeongsan, 38540, Korea
Osteoblastogenic Activity of Tenebrio molitor Larvae Oil on the MG-63-Osteoblastic Cell

Minchul Seo*, Minhee Baek, Joon Ha Lee, Hwa Jeong Lee, In-Woo Kim, Sun Young Kim, Jae-Sam Hwang,
and Mi-Ae Kim. Department of Agricultural Biology, National Institute of Agricultural Sciences, Rural
Development Administration, Wanju-gun, Jeonbuk 55365, Korea
Hepatoprotective Effect of Kushenol C against Acetaminophen-Induced Liver Injury in Mice

Byoung Ok Cho1*, Hyun Ju Kang1, Ji-su Kim2, Denis Nchang Che2,3, Jae Young Shin1, Seon Il Jang1,2.
1Research Institute, Ato Q&A Co. Ltd, Jeonju, Jeonbuk 54840, Korea, 2Department of Health Management,
Jeonju University, Jeonju, Jeonbuk 55069, Korea, 3Department of Food Science and Technology, Chonbuk
National University, Jeonju, Jeonbuk 54896, Korea
Effect of Aronia Fruit as a Feed for Fasting Stage on Tenebrio molitor Larvae

Seul-Bi Lee*, Jong-Won Kim, Sung-Mun Bae, Yeon-Hyeon Hwang Kim, Si-Lim Choi, Kwang-Pyo
Hong. Environmental Agriculture Research Division, Gyeongsangnam-do Agricultural Research &
Extension Services, Jinju 52733, Korea

Inhibitory effects of soybeans (Glycine max) isoflavone extracts on breast cancer cell (MCF-7) proliferation and estrogen receptor activation

Han-Na Chu*, Ki-Ok Kim, Soo-Muk Cho. National Institute of Natural Sciences, Rural Development
Administration, Wanju 55365, Korea
Changes of nutritional contents and antioxidant activities in cooked oat rices after application of
an in vitro digestion model

Han-Na Chu*, Ki-Ok Kim, Soo-Muk Cho. National Institute of Natural Sciences, Rural Development
Administration, Wanju 55365, Korea

Anti-diabetic and Anti-diabetic Complications Effects of Components Isolated from Morus alba
Branch

Ryeong Ha Kwon1*, Niha Thaku1,, Binod Timalsina1, Se Eun Park2, Jae Sue Choi2, Hyun Ah Jung1.
1Department of Food Science and Human Nutrition, Jeonbuk National University, Jeonju 54896, Korea,
2Department of Food Science and Nutrition, Pukyong National University, Busan 48513, Korea
Cholinesterase Inhibitory Activity of the Components Isolated from Morus alba Branch

Ryeong Ha Kwon1*, Niha Thaku1, Binod Timalsina1, Se Eun Park2, Jae Sue Choi2, Hyun Ah Jung1.
1Department of Food Science and Human Nutrition, Jeonbuk National University, Jeonju 54896, Korea,
- 56 -

P09-152

P09-153

P09-154

P09-155

P09-156

P09-157

P09-158

P09-159

P09-160

P09-161

P09-162

P09-163

P09-164

2Department

of Food Science and Nutrition, Pukyong National University, Busan 48513, Korea

Anti-cholinesterase and Antioxidant Constituents from Morus Radix

Niha Thaku1*, Ryeong Ha Kwon1, Binod Timalsina1, Se Eun Park2, Jae Sue Choi2, Hyun Ah Jung1.
1Department of Food Science and Human Nutrition, Jeonbuk National University, Jeonju 54896, Korea,
2Department of Food Science and Nutrition, Pukyong National University, Busan 48513, Korea
Antibrowning and Antioxidant Effects of Plum Seed Extracts

Ji-Won Park*, Tae-Jung Lee, Syng-Ook Lee. Department of Food Science and Technology, Keimyung
University, Daegu 42601, Korea

Different Levels of Skin Whitening Activity among 3,6-Anhydro-L-galactose, Agarooligosaccharides,
and Neoagarooligosaccharides

Mirim Kwon1*, Ji Hye Kim1,2, Jae-Eun Lee1, Yubin Ha1, Eun Ju Yun3, Sora Yu3, Kyoung Heon Kim3,
Nam Joo Kang1. 1School of Food Science and Biotechnology, Kyungpook National University, Daegu 41566,
Korea, 2Korean Medicine Application Center, Korea Institute of Oriental Medicine, Daegu 41062, Korea,
3Department of Biotechnology, Graduate School, Korea University, Seoul 02841, Korea

Cholinesterase Inhibitory and Radical Scavenging Potentials of Compounds Isolated from the Polar
Fraction of Morus alba L. Root Bark and Their Structure-Activity Analysis

Binod Timalsina1*, Ryeong Ha Kwon1, Niha Thaku1, Se Eun Park2, Jae Sue Choi2, Hyun Ah Jung1.
1Department of Food Science and Human Nutrition, Jeonbuk National University, Jeonju 54896, Korea,
2Department of Food Science and Nutrition, Pukyong National University, Busan 48513, Korea

Effects of Mixture Containing Material Edible insects Enzyme-Hydrolysate on Alcohol-Metabolizing
Enzyme Activities

Meong-Soo Jeong1*, Jong-Chul Lee1, Min-Ho Lee2, Soo-In Ryu2, Sung-Tae Kim1, Jee-Hee Kang1,
Hyun-Jung Lee1, An-Na Kim1, Won-Young Jeong1. 1Hanmi Natural Nutrition Co., Ltd., Paju 10808, Korea,
2Department of Food Technology & Services, Eulji University, Seongnam 13135, Korea
Anti-obesity Effect of Silk Peptide in High-fat Diet-induced Obese Mice

Kippeum Lee*, Jae-Hoon Oh, Heegu Jin, Sungwoo Chei, Hyun-Ji Oh and Boo-Yong Lee. Department
of Food Science and Biotechnology, CHA University, Seongnam, Gyeonggi-do, 13488, South Korea
Silk Peptide Regulates Innate-like B cell in Aged C57BL/6 Mice

Sungwoo Chei*, Hyun-Ji Oh, Kippeum Lee, Heegu Jin, Jae-Hoon Oh, Boo-Yong Lee. Department of Food
Science and Biotechnology, CHA University, Seongnam, Gyeonggi-do, 13488, South Korea
Anti-obesity Effects of Cardamonin in 3T3-L1 Cells

Heegu Jin*, Kippeum Lee, Sungwoo Chei, Hyun-Ji Oh, Jae-Hoon Oh, Boo-Yong Lee. Department of Food
Science and Biotechnology, College of Life Science, CHA University, Seongnam, Gyeonggi 13488, Korea
Anti-inflammation and Anti-oxidation Effect of Gintonin in C2C12 Cell

Jae-Hoon Oh1*, Ji-Hyeon Song1, Sungwoo Chei1, Kippeum Lee1, Heegu Jin1, Hyunji-Oh1, Sun-Hye Choi2,
Seung-Yeol Nah2 and Boo-Yong Lee1. 1Department of Food Science and Biotechnology, College of Life
Science, CHA University, Seongnam, Kyonggi, 13488, Republic of Korea, 2Ginsentology Research Laboratory and Department of Physiology, College of Veterinary Medicine, Konkuk University, Seoul 05029,
Republic of Korea
Effect of Silk Peptide on the Immunoglobulin from C57BL/6 Mice Serum

Hyun-Ji Oh*, Sungwoo Chei, Kippeum Lee, Heegu Jin, Jae-Hoon Oh, Boo-Yong Lee. Department of Food
Science and Biotechnology, CHA University, Seongnam, Gyeonggi-do, 13488, South Korea
Anti-Inflammatory Effects of Water Extract from the Vaccinium corymbosum in Cytokine-Stimulated
Keratinocytes

Jeongjin Park1,2*, Sumin Pyeon1, Eunji Jeong1, Eungpil Kim3, Ok-Kyung Kim1,2, Jeongmin Lee4, Woojin
Jun1,2. 1Division of Food and Nutrition, Chonnam National University, Gwangju 61186, Korea, 2Research
Institute for Human Ecology, Chonnam National University, Gwangju 61186, Korea, 3Biopharmaceutical
Research Center, Hwasun 58141, Korea, 4Department of Medical Nutrition, Kyung Hee University, Yongin
02447, Korea
Immuno-Enhancement Effect of Aqueous Extract from Salvia plebeia on Raw264.7 and Splenocytes

Jinseop Shin1*, Shintae Kim1, Jeongjin Park1,2, Min-jae Lee3, Ok-Kyung Kim1,2, Jeongmin Lee4, Woojin
Jun1,2. 1Division of Food and Nutrition, Chonnam National University, Gwangju 61186, Korea, 2Research
Institute for Human Ecology, Chonnam National University, Gwangju 61186, Korea, 3FromBio Co., Ltd.,
Suwon 16681, Korea, 4Department of Medical Nutrition, Kyung Hee University, Yongin 02447, Korea

Protective Effect of Vaccinium corymbosum Ethanol Extract on Oxidative Stress-Induced C2C12 Myoblast Cells

Eunji Jeong1*, Shintae Kim1, Jeongjin Park1,2, Yanghee You3, Kyungmi Kim4, Woojin Jun1,2. 1Division of
Food and Nutrition, Chonnam National University, Gwangju 61186, Korea, 2Research Institute for Human
Ecology, Chonnam National University, Gwangju 61186, Korea, 3University Industry Liaison Office of
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CNU, Chonnam National University, Gwangju 61186, Korea, 4Department of Biofood Analysis, Korea Bio
Polytechnic, Ganggyung 32943, Korea
Effect of Aqueous Extract from Curcuma longa L. Supplementation on Muscle Function in Mice

Shintae Kim1*, Jeongjin Park1,2, Kyungmi Kim3, Woojin Jun1,2. 1Division of Food and Nutrition, Chonnam
National University, Korea, 2Research Institute for Human Ecology, Chonnam National University, Korea,
3Department of Biofood Analysis, Korea Bio Polytechnic, Korea
Protective Effects of Yuzu Extracts on Free Fatty Acid-Induced Oxidative Injury in Hepatocytes

Gyeongeun Na1*, Shintae Kim1, Jeongjin Park1,2, Yongjae Kim3, Yoo-Hyun Lee4, Woojin Jun1,2. 1Division
of Food and Nutrition, Chonnam National University, Gwangju 61186, Korea, 2Research Institute for
Human Ecology, Chonnam National University, Gwangju 61186, Korea, 3SDC R&D Center, Damyang
57309, Korea, 4Department of Food and Nutrition, University of Suwon, Suwon 18323, Korea
Umbelliferone derivatives exert neuroprotective effects by inhibiting monoamine oxidase A, selfamyloidβaggregation, and lipid peroxidation

Su Hui Seong1*, MD Yousof Ali2, Hyun Ah Jung3, Jae Sue Choi1. 1Department of Food and Life Science,
Pukyong National University, Busan 48513, Korea, 2Department of Chemistry and Biochemistry, Faculty
of Arts and Science, Concordia University, 7141 Sherbrooke St. W., Montreal, Quebec, Canada, 3Department of Food Science and Human Nutrition, Jeonbuk National University, Jeonju 54896, Korea

Phlorotannins with potential anti-tyrosinase and antioxidant activity isolated from the marine seaweed Ecklonia stolonifera

Bandana Manandhar1, Aditi Wagle1, Su Hui Seong1*, Pradeep Paudel1, Hyeung-Rak Kim1, Hyun Ah Jung2,
Jae Sue Choi1. 1Department of Food and Life Science, Pukyong National University, Busan 48513, Korea,
2Department of Food Science and Human Nutrition, Jeonbuk National University, Jeonju 54896, Korea
A new tyrosinase inhibitor from the red alga Symphyocladia latiuscula (Harvey) Yamada (Rhodomelaceae)

Pradeep Paudel1*, Aditi Wagle1, Su Hui Seong1, Hye Jin Park2, Hyun Ah Jung3, Jae Sue Choi1. 1Department
of Food and Life Science, Pukyong National University, Busan 48513, Korea, 2Department of Food Science
and Nutrition, Changshin University, Gyeongsangnam-do 51352, Korea, 3Department of Food Science
and Human Nutrition, Jeonbuk National University, Jeonju 54896, Korea
Rubrofusarin as a dual protein tyrosine phosphate 1B and human monoamine oxidase A inhibitor:
an in vitro and in silico study

Pradeep Paudel1*, Su Hui Seong1, Ritu Prajapati1, Hyun Ah Jung2, Jae Sue Choi1. 1Department of Food
and Life Science, Pukyong National University, Busan 48513, Korea, 2Department of Food Science and
Human Nutrition, Jeonbuk National University, Jeonju 54896, Korea

Characterizing fucoxanthin as a selective dopamine D3/D4 receptor agonist: Relevance to Parkinson’
s
disease

Pradeep Paudel1*, Su Hui Seong1, Hyun Ah Jung2, Jae Sue Choi1. 1Department of Food and Life Science,
Pukyong National University, Busan 48513, Korea, 2Department of Food Science and Human Nutrition,
Jeonbuk National University, Jeonju 54896, Korea
Isolation of a new glycosylated indole alkaloid from Brassica oleracea var. gongylodes

Ritu Prajapati1*, Hyun Ah Jung2, Jae Sue Choi1. 1Department of Food and Life Science, Pukyong National
University, Busan 48513, Republic of Korea, 2Department of Food Science and Human Nutrition, Jeonbuk
National University, Jeonju 54896, Republic of Korea
Effects of Selenium and Salicylic Acid Biofortification on the Bioactive Compounds and Antioxidant
Activity of Wheat Microgreen Extract

Beom Jun Park*, Mohammad Zahirul Islam, Su Yeon Jeong, Sun Woong Kang, Young-Tack Lee. Department of Food Science and Biotechnology, Gachon University, Seongnam 13120, Republic of Korea
Sargassum horneri and isolated 6-hydroxy-4,4,7a-trimethyl-5,6,7,7a-tetrahydrobenzofuran-2(4H)one (HTT); LPS-induced inflammation down-regulate via inhibiting NF-κB, MAPK, and oxidative
stress through Nrf2/HO-1 pathways in RAW 264.7 macrophages
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Nagahawatta D.P.*, Thilina U. Jayawardena, and You-Jin Jeon. Department of Aquatic Life Medicine,
Jeju National University, Jeju 63243, Republic of Korea
Autophagy up-regulates curcumin-induced A172 human glioblastoma cell death

Jongeun Lee and Eun-Yi Moon*. Department of Bioscience and Biotechnology, Sejong University, Seoul
05006, Republic of Korea
Anti-obesity Effect of Autumn Olive Berry in Mice Fed a High-fat, High-sucrose Diet

Ae-Jin Jo, Song-Young Kim*, Jung-In Kim. Department of Smart Food and Drugs, School of Food and
Life Science, Inje University, Gimhae 50834, Korea

Bioactive Compounds and Antioxidant Capacity of Tea Infusions Prepared from Selected Whole and
Ground Medicinal Herbs
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Dong-Ki Cho*, Hyo-Geun An, Hee-Su Kim, Bo-Kyung Shin, Seong-Mi Park, Young-Tack Lee. Department of Food Science and Biotechnology, Gachon University, Seongnam 13120, Korea
Synergistic Effect of Quercetin, Chrysin and CAPE for NO Reduction

Soon Ok Woo*, Sung-Kuk Kim, Sang Mi Han, Kyeong Won Bang, Se Gun Kim, Hong Min Choi, and
Hyo Jung Moon. Division of sericulture and apiculture, National Institute of Agricultural Science (NAAS),
Rural Development Administration (RDA), Wanju, 55365, Korea
Cytotoxic effect and protein expression by Korean regional propolis on HeLa ovarian cancer cell
line

Sung-Kuk Kim, Soon Ok Woo*, Sang Mi Han, Kyeong Won Bang, Se Gun Kim, Hong Min Choi, and
Hyo Jung Moon. Division of sericulture and apiculture, National Institute of Agricultural Science, Rural
Development Administration (RDA), Wanju, 55365, Korea
Inhibitory Activities of Six Barley Varieties on Glycation and Nitric Oxide Production

Hyo-Seon Ryu1*, Ju Ri Ham1, Ra-Yeong Choi1, Young-Jin Son2, Myung-Joo Kim3, Mi-Kyung Lee1.
1Department of Food and Nutrition, Sunchon National University, Suncheon 57922, Korea, 2Department
of Pharmacy, Sunchon National University, Suncheon 57922, Korea, 3Department of Bakery & Barista,
Suseong College, Daegu 42078, Korea
BRET (Bioluminescence Resonance Energy Transfer)-based Androgen Binding Assay Detecting
Androgenic Chemical Compounds in Foods and Related Materials

Kyungyoun Hong1*, Hee-Seok Lee2, Seok-Hee Lee1, Kwang Suk Ko3, Martin D’Agostino4, Kyong-sup
Yoon5, and Yooheon Park1. 1Department of Food Science and Biotechnology, Dongguk University, Seoul,
Korea, 2Food Safety Risk Assessment Division, National Institute of Food and Drug Safety Evaluation,
Osong, Korea, 3Department of Nutritional Science and Food Management, Ewha Womans University,
Seoul, Korea, 4Virology Group, Campden BRI, Chipping Campden, UK, 5Department of Biological Sciences
and Environmental Sciences Program, Southern Illinois University in Edwardsville, IL, USA
Development of Human Cell Based Thyroid Hormone Transactivation Assay Detecting Thyroidal Chemical Compounds in Foods and Related Materials

Hyeyeong Seo1*, Hee-Seok Lee2, Seok-Hee Lee3, Seung-Cheol Choi4, Martin D’Agostino5, Kyong-sup
Yoon6, and Yooheon Park3. 1Department of Integrated Biomedical and Life Science, Korea University,
Seoul, Korea, 2Food Safety Risk Assessment Division, National Institute of Food and Drug Safety
Evaluation, Osong, Korea, 3Department of Food Science and Biotechnology, Dongguk University, Seoul,
Korea, 4Department of Cardiology, Cardiovascular Center, Korea University, Seoul, Korea, 5Virology Group,
Campden BRI, Chipping Campden, UK, 6Department of Biological Sciences and Environmental Sciences
Program, Southern Illinois University in Edwardsville, IL, USA
Antioxidant and Antidiabetic in vitro Capacity to Diverse Ethanolic Extracts of Domestic and Imported
Walnuts (Juglans regia L.)

Jong Hyun Moon1*, Jong Min Kim2, Seon Kyeong Park2, Jin Yong Kang2, Hye Ju Han2, Gil Han Kim1,
Sung-Il Oh3, Chul-Wo Kim3, Uk Lee3 and Ho Jin Heo2. 1Department of Food Science and Technology,
Institute of Agriculture and Life Science, Gyeongsang National University, Jinju 52828, Korea, 2Division
of Applied Life Science (BK21 plus), Institute of Agriculture and Life Science, Gyeongsang National
University, Jinju 52828, Korea, 3Division of Special Forest Products, National Institute of Forest Science,
Suwon 16631, Korea
Comparison of Nutritional Analysis of Waltnus (Juglans regia L.) beween Domestic and Inported Cultivars

Gil Han Kim1*, Jong Min Kim2, Seon Kyeong Park2, Jin Yong Kang2, Hye Ju Han2, Jong Hyun Moon1,
Sung-Il Oh3, Chul-Wo Kim3, Uk Lee3 and Ho Jin Heo2. 1Department of Food Science and Technology,
Institute of Agriculture and Life Science, Gyeongsang National University, Jinju 52828, Korea, 2Division
of Applied Life Science (BK21 plus), Institute of Agriculture and Life Science, Gyeongsang National
University, Jinju 52828, Korea, 3Division of Special Forest Products, National Institute of Forest Science,
Suwon 16631, Korea
Isorhamnetin Reduces Obesity-induced Hepatic Steatosis

Chu-Sook Kim*, Jeongheon Gong and Rina Yu. Department of Food Science and Nutrition, University
of Ulsan, Ulsan 44610, Republic of Korea

Ethanol Extract of Eragrostis tef L. Inhibits Growth, Invasion, Migration, and Adhesion of HCT116 Human
Colon Cancer Cells

Jina Seo*, Jihyeung Ju. Department of Food and Nutrition, Chungbuk National University, Cheongju 28644,
Korea

Anti-inflammatory Effect of Scopoletin Isolated from Sorbus commixta in Human Vascular Endothelial
Cells

Hye Ryung Kang*, Hyo Jung Kim, Bomi Kim, Jai-Hyun So, Hyun Sook Kwon. National Institute for
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Korean Medicine Development, Gyeongsan 38540, Korea

Study on Chemical Components of the Jeju Buckwheat according to Germination Time.

Ho Bong Hyun1*, Bo Ram Go1, Seon-A Yoon1, Young-Min Ham1, Woo-Sam Yang2, Dae-Ju Oh1. 1Biodiversity Research Institute, Jeju Technopark, Seogwipo, Jeju, 63608, Republic of Korea, 2Agricultural
Research and Extension Services, Jeju, 63057, Republic of Korea
Effects of Edible Marine Resources on Reinforcement of Aging Muscle Function

Seo-Young Kim1,2*, You-Jin Jeon1, Kil-Nam Kim2. 1Department of Marine Life Science, Jeju National
University, Jeju, 63243, Republic of Korea, 2Chuncheon Center, Korea Basic Science Institute (KBSI),
Chuncheon, 24341, Republic of Korea

Developments of the Edible Indicator Film with Clove Bud Oil-Loaded Capsules for Improving Antimicrobial Activity

Kyu Jin Park, Ji-Soo Lee, Eun Suh Kim, Hae Jee Jo*, Hyeon Gyu Lee. Department of Food and Nutrition,
Hanyang University, Seoul 04763, Korea

Comparison of Anti-Diabetic Effects of Ethanol Extracts from Oat (Avena sativa L., Daeyang), Sorghum (Sorghum bicolor L., Sodamchal), and Proso Millet (Panicum miliaceum L., Keumsilchal) in
Streptozotocin-Nicotinamide Induced Type 2 Diabetic Rats

Eun Woo Jeong1*, Se Yeong Park1, Hyunsook Kim1, Hyun-Joo Kim2, Hyeon Gyu Lee1. 1Department of
Food and Nutrition, Hanyang University, Seoul 04763, Korea, 2Department of Central Area Crop Science,
National Institute of Crop Science, Suwon 16613, Korea

Anti-osteoporosis effects of cheonggukjang and doenjang extracts using soybean cultivar with high
content of isoflavone

Hana Kwon1*, Jiwon Kim1, Daeun Song1, Eunseop Kim1, Jiwon Jung2, Youjin Lee2, Hyeah Yu2 and Namjoo
Kang1. 1School of Food Science and Biotechnology, Kyungpook National University, Daegu 41566, South
Korea, 2CJ Foods R&D, CJ Cheiljedang Corporation, Suwon 16495, South Korea

Citric Acid-Treated Date Plum Leaves Extract Ameliorate Atopic Dermatitis-like Skin Lesion in Hairless
Mice

Seon Il Jang1,2*, Jae Young Shin1, Hyun Ju Kang1, Denis Nchang Che2,3, Ji-su Kim2, Byoung Ok Cho1,
Young-Soo Kim3. 1Research Institute, Ato Q&A Co. Ltd, Jeonju, Jeonbuk 54840, Korea, 2Department of
Health Management, Jeonju University, Jeonju, Jeonbuk 55069, Korea, 3Department of Food Science and
Technology, Chonbuk National University, Jeonju, Jeonbuk 54896, Korea
Ameliorative Effects of Citric Acid-Treated Celery against Atopic Dermatitis-like Skin Lesion in
Hairless Mice

Jae Young Shin1, Byoung Ok Cho1, Hyun Ju Kang1, Denis Nchang Che2,3, Ji-su Kim2, Young-Soo Kim3,
Seon Il Jang1,2*. 1Research Institute, Ato Q&A Co. Ltd, Jeonju, Jeonbuk 54840, Korea, 2Department of
Health Management, Jeonju University, Jeonju, Jeonbuk 55069, Korea, 3Department of Food Science and
Technology, Chonbuk National University, Jeonju, Jeonbuk 54896, Korea
Preparation of Jujube Jam with Low Glycemic Index

Hye-Bin Kim, Ji-Yong Kang, Da-Hye Kwak, Su-Bin Park, Hyun Seok Do, Hyun Seok Yun, Jong-Sang
Kim*. School of Food Science and Biotechnology, Kyungpook National University, Daegu 41566, Republic
of Korea
Isolation, Conversion and Optimal Condition of a WJ4-1 strain from Jeju citrus unshiu with Flavonoid
Conversion Activity

Ho Bin Kim*, Han Soo Kim, Moon Seok Choi, Mi Jung Kim. Woongjin Foods Co., Ltd., Room 201, Jei-Platz,
186, Gasandigital1ro, Geumcheon-Gu, Seoul, 08502, Korea

Anti-photoaging Effect of Myricetin 3-O-β-D-galactopyranoside Isolated from Limonium tetragonum
in UVA-irraidated Keratinocytes

Jung Hwan Oh1, Jung Im Lee1, Fatih Karadeniz1, HyeRan Kim2, Youngwan Seo3, Chang-Suk Kong1,2*.
1Marine Biotechnology Center for Pharmaceuticals and Foods, Silla University, Busan 46958, Korea,
2Department of Food and Nutrition, Silla University, Busan 46958, Korea, 3Division of Marine Bioscience,
Korea Maritime and Ocean University, Busan 49112, Korea
Ligustrum Japonicum Inhibits Adipogenesis Transcription Factors Expression in 3T3-L1 Adipocytes

So Young Park1, Hye Ran Kim1, Jung Hwan Oh2, Jung Im Lee2, Fatih Karadeniz2, Youngwan Seo3,
Chang-Suk Kong1,2*. 1Department of Food and Nutrition, 2Marine Biotechnology Center for Pharmaceuticals and Foods, Silla University, Busan 46958, Korea, 3Division of Marine Bioscience, Korea Maritime
and Ocean University, Busan 49112, Korea
Effect of Corydalis heterocarpa Extract on UVA-induced damage in Human Dermal Fibroblasts

Hye Ran Kim1*, Jung Hwan Oh2, Jung Im Lee2, Fatih Karadeniz2, So Young Park1, Youngwan Seo3, ChangSuk Kong1,2. 1Department of Food and Nutrition, 2Marine Biotechnology Center for Pharmaceuticals and
Foods, Silla University, Busan 46958, Korea, 3Division of Marine Bioscience, Korea Maritime and Ocean
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University, Busan 49112, Korea

Anti-adipogenesis effects of crude extract and solvent fractions from Atriplex gemlinii

Jung Im Lee1, Jung Hwan Oh1, Fatih Karadeniz1, So Young Park2, Hae Ran Kim2, Youngwan Seo3,
Chang-Suk Kong1,2*. 1Marine Biotechnology Center for Pharmaceuticals and Foods, College of Medical
and Life Scences, Silla University, Busan 46958, Korea, 2Department of Food and Nutrition, College of
Medical and Life Sciences, 3Division of Marine Bioscience, College of Ocean Science and Technology,
Korea Maritime and Ocean University, Busan 49112, Korea
천마 추출물이 알코올을 투여한 흰쥐의 Acethylcholine 대사에 미치는 영향

공현주1, 박순자2, 황경희3, 양경미1*. 1대구한의대학교 한방식품조리영양학부, 2대구한의대학교 대학원 한방식
품학과, 3계명문화대학교 식품영양조리학부
천일염(세척탈수염)으로 제조된 간장의 C57BL/6 마우스에서의 대장암 억제 효과

이소영*, 박건영. 차의과학대학교 식품생명공학과

HT-29 인체 대장암세포에서 Pyropheophorbide a의 Apoptosis 증진효과

송길훈1, 이소영2*, 박의성1, 이승민1, 박건영2. 1연세대학교 식품영양학과, 2차의과학대학교 식품생명공학과
Lower Mg and S contents in solar salt used in kimchi enhances the taste and anticancer effects
on HT-29 colon carcinoma cells

Ting Yu1,2*, Eui-Seong Park3, Kun-Young Park1,2. 1Department of Food Science and Biotechnology, Cha
University, Seongnam, Gyeonggi-do 13488, South Korea, 2Chongqing Collaborative Innovation Center for
Functional Food, Chongqing University of Education, Chongqing 400067, China, 3Department of Food and
Nutrition, Yonsei University, Seoul, 03722, South Korea

Anti-colorectal cancer effect of anti-cancer organic Baechu kimchi in an AOM/DSS-induced C57BL/
6J mouse model

Ting Yu1,2*, Eui-Seong Park3, Kun-Young Park1,2. 1Department of Food Science and Biotechnology, Cha
University, Seongnam, Gyeonggi-do 13488, South Korea, 2Chongqing Collaborative Innovation Center for
Functional Food, Chongqing University of Education, Chongqing 400067, China, 3Department of Food and
Nutrition, Yonsei University, Seoul, 03722, South Korea
C57BL/6 마우스에서 항암배추로 담은 김치의 AOM/DSS로 유도한 대장암 예방효과

송길훈1, 유 정2,3*, 박의성1, 이승민1, 박건영2,3. 1연세대학교 식품영양학과, 2차의과학대학교 식품생명공학과,
3충칭 제2사범대학교 충칭시기능성식품연구센터
항암김치 분말을 이용한 후리가케(밥에 뿌려먹는 맛 가루) 제조

홍근혜*, 박건영. 차의과학대학교 식품생명공학과

고지방식이로 비만을 유도한 마우스에서 한국산 천일염의 비만 억제효과

박의성1, 홍근혜2*, 이승민1, 박건영2. 1연세대학교 식품영양학과, 2차의과학대학교 식품생명공학과

Anticolitis Effect of Jangkangwhan (a mixture of colonic healthy foods) on DSS-Induced Ulcerative
Colitis in ICR Mice

Xing-Yao Long1,2*, Tea-Young Kim3, Yong-Gyu Kim3, Kun-Young Park1,2. 1Department of Food Science
and Biotechnology, Cha University, Seongnam, Gyeonggi-do 13488, South Korea, 2Chongqing Collaborative Innovation Center for Functional Food, Chongqing University of Education, Chongqing 400067, China,
3Ga Hwa Welfood co., Gyeonggi 16978, Korea
Anti-Inflammation Effects of Beopje Curly Dock (Rumex crispus L.) extract in LPS-Induced RAW 264.7
Cells

Yan-Ni Pan1,2*, Ting Yu1,2, Seung-Hee Kim3, Soo-Ah Kang3, Kun-Young Park1,2. 1Department of Food
Science and Biotechnology, Cha University, Seongnam, Gyeonggi-do 13488, South Korea, 2Chongqing
Collaborative Innovation Center for Functional Food, Chongqing University of Education, Chongqing
400067, China, 3Department of Conversing Technology, Graduate School of Venture, Hoseo University,
Seoul 06724, South Korea
Chrysophanol Suppressed Pro-inflammatory Cytokines Induced by LPS in Raw 264.7 Cells

Yan-Ni Pan1,2*, Xing-Yao Long1,2, Eui-Seong Park3, Kun-Young Park1,2. 1Department of Food Science
and Biotechnology, Cha University, Gyeongghi-do 487010, Korea, 2Chongqing Collaborative Innovation
Center for Functional Food, Chongqing University of Education, Chongqing 400067, China, 3Department
of Food and Nutrition, Yonsei University, Seoul, 03722, Korea
Effect of Autumn Olive Berry on Insulin Resistance in Rats Fed a High-fructose Diet

Ae-Jin Jo, Ji-Hye Choi*, Song-Young Kim, Jung-In Kim. Department of Smart Food and Drugs, School
of Food and Life Science, Inje University, Gimhae 50834, Korea
Antioxidant Effect of Autumn Olive Berry in Mice Fed a High-fat, High-sucrose Diet

Ji-Hye Choi*, Mun-Ju Kim, Jung-In Kim. Department of Smart Foods and Drugs, Inje University, Gimhae
50834, Korea

Anti-Inflammatory Potential of an Ethanolic Extract of Elymus mollis Trinius in Nasal Polyp-Derived
Fibroblasts
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Mi-Jin Yim1*, Jeong Min Lee1, Grace Choi1, Dae-Sung Lee1, and Il-Whan Choi2. 1Department of Applied
Research, National Marine Biodiversity Institute of Korea, Seocheon, Republic of Korea, 2Department of
Microbiology and Immunology, College of Medicine, Inje University, Busan, Republic of Korea
Nutritional composition and antioxidant activity of mealworm (Tenebrio molitor) larvae by processing
methods

Mi-Ae Kim1, Dooseon Hwang2, Tae-Won Goo3, Eun-young Yun2*. 1Department of Agricultural Biology,
National Institute of Agricultural Sciences, Rural Development Administration, Wanju-gun, Jeonbuk
55365, Korea, 2Department of Integrative Bio-industrial Engineering, Sejong University, Seoul 05006,
Korea, 3Department of Biochemistry, School of Medicine, Dongguk University, Gyeongju, Kyeongbuk
38066, Korea

Improved in vitro method for evaluating agonistic activity using estrogen, androgen and thyroid receptor reporter gene analysis

Jae Seok Cho*, Ji Hyun Moon, Jing Chen, Shuai Qiu, and Hong Jin Lee. Department of Food Science
and Technology, Chung-Ang University, Anseong, 17546, South Korea

Physicochemical properties and antioxidant activities of gochujang added with lotus leaf powder

Jin-Tae Kim*, Jeong-Mi Lee, Si-Eun Lee, Hyun-Ju Kim and Ji-Hyun Kim. Department of Food and
Nutrition, Kwangju Women’s University, Gwangju, Korea

Assessment of CPC, AS extracts, and mixtures of the two on immune enhancing activity in vitro

Soo-Jeung Park1*, Minhee Lee1, Dakyung Kim1, Jeong-Moon Yun1, Jinkyung Kim2, Myeongkuk Shim2,
Hee-Jin Oh2, Jeongmin Lee1, Ok-Kyung Kim3. 1Department of Medical Nutrition, Graduate School of
East-West Medical Science, Kyung Hee University, Yongin, 17104, Republic of Korea, 2R&D center, Green
Store Inc, Seongnam, 13558, Republic of Korea, 3Division of Food and Nutrition, Cheonnam National
University, Gwangju, 61186, Republic of Korea, 4Dept. of Food Science and Nutrition, Nambu University,
Gwangju 506-824, Korea
Effect of Curcuma longa. L and Pueraria lobata Ohwi complex on activities of osteoblasts and osteoclast

Minhee Lee1*, Jeong Moon Yun1, Soo-Jeung Park1, Da Kyung Kim1, Dong Hwan Oh1, Su Hwa Jun2,
Yong Jae Kim2, Min Seok Cha2, Ok-Kyung Kim3, Kwontack Hwang4, Woojin Jun3, Jeongmin Lee1,3.
1Department of Medical Nutrition and 3Research Institute of Medical Nutrition, Kyung Hee University,
2SDC R&D Center, 3Division of Food and Nutrition, Cheonnam National University, Gwangju, 61186,
Republic of Korea, 4Dept. of Food Science and Nutrition, Nambu University, Gwangju 506-824, Korea

Inhibits lipid accumulation in 3T3-L1 adipocytes by Korean red ginseng and Glcyrrhiza glabra L.
extracts.

Eun-Hye Lee*, Yulong Zheng, Jaesun Lee, Ji-Hyun Lee, Il-Jun Kang. Department of Food Science and
Nutrition, Hallym University, Chuncheon 24252, Republic of Korea

The combination of Korean red ginseng and Glycyrrhiza glabra L. extracts enhances AMPK pathway
activation in C57BL/6J obese mice

Yulong Zheng*, Jaesun Lee, Elm-hye Lee, Ji-Hyun Lee, and Il-Jun Kang. Department of Food Science
and Nutrition, Hallym University, Chuncheon 24252, Korea
Effects of Red Allium cepa. and Angelica gigas Nakai on the Hair Growth

Jin Young Lee1*, Jae Kyung Dong2, Mi-Ryung Kim3, Jae Seon Kang1. 1Department of Pharmacy, Kyungsung
University, 309, Busan 48434, Korea, 2Department of Pharmaceutical Engineering, Silla University, 140,
Busan 46958, Korea, 3Department of Bio-Food Materials, Silla University, Busan 46958, Korea
Efficacy Assessment of Allium cepa Extract in Rats

HyeongSoo Kim1, Mi Sun Hwang2, Joo Hee Lee1, Jae Seon Kang3, Jin Young Lee3*. 1GraceBio Holdings,
Busan, Korea, 2Department of Pharmaceutical Science and Technology, Kyungsung University, Busan,
Korea, 3Department of Pharmacy, Kyungsung University, Busan, Korea
Biological Properties of Onion Products

Ji-Su Song1,2, Dong-Gyu Kim1, Seong-Cheol Kim1, Jun-Hyeong Lim1, Minjung Song1, Chang-Soo Kang3,
and Mi-Ryung Kim1*. 1Department of Food Biotechnology, Silla University, Busan 46958, Korea,
2Department of Medical Science, School of Medicine, Pusan National University, Yangsan 50612, Korea,
3Department of Agriculture and Fisheries Processing, Korea National College of Agriculture and Fisheries,
Korea
The Change of Antioxidant Components and Activity of Colored Wheat according to Harvest Time

Kyeong-Hoon Kim*, Jinwoo Yang, Kyeong-Min Kim, Chon-Sik Kang, Jin Hee Park, Han-young Jeong,
Young-Jin Kim, Chang hyun Choi, Young-Keun Cheong, Tae-Il Park. Wheat Research Team, National
Institute of Crop Science, Rural Development Administration

Carnosine inhibits angiogenesis by inhibiting VEGFR-2-mediated ERK/AKT/eNOS signaling pathway

Byungdoo Hwang*, Jun-Hui Song, Youngjin Roh, Hongbum Park, and Sung-Kwon Moon. Department
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of Food and Nutrition, Chung-Ang University, Anseong 17546, South Korea

Carnosine impedes PDGF-stimulated proliferation and migration of vascular smooth muscle cells
via targeting cell cycle regulation, JNK signaling, transcription factors-mediated MMP-9 activity

Hongbum Park*, Byungdoo Hwang, Jun-Hui Song, Youngjin Roh, and Sung-Kwon Moon. Department
of Food and Nutrition, Chung-Ang University, Anseong, 17546, South Korea

Enhancement of Polyphenol Contents and Bacterial Growth Rate Using Plant Extracts in Probiotics
Cultivation

Yeeun Kim1 and Keunho Ji2*. 1Department of Microbiology, 2Basic Science Research Institute, Pukyong
National University, Busan, 48513, Korea
Anti-Angiogenic Activities of Teff (Erageostis tef) in Human Umbilical Vein Endothelial Cells and
Chicken Chorioallantoic Membrane Model

Jina Seo*, Hyiyoung Yang, Jihyeung Ju. Department of Food and Nutrition, Chungbuk National University,
Cheongju 28644, Korea

Anti-pollution Effect of Xanthorrhizol on Particulate Matter-induced Skin Damage by Inhibiting the
Aryl Hydrocarbon Receptor Signaling

Haneul Kang1*, Hyo-Jeong Lim2, Jae-Kwan Hwang1,2. 1Department of Biotechnology, 2Graduate Program
in Bioindustrial Engineering, Yonsei University, Seoul 03722, Republic of Korea

Inhibitory Effect of Curcuma xanthoriza Supercritical Extract on Skin Damage Induced by Particulate
Matter

Haneul Kang1*, Hyo-Jeong Lim2, Jae-Kwan Hwang1,2. 1Department of Biotechnology, Yonsei University,
Seoul 03722, Republic of Korea, 2Graduate Program in Bioindustrial Engineering, Yonsei University, Seoul
03722, Republic of Korea
Black Ginger Extract Attenuates the Development of Sarcopenia in Aged Mice by Increasing Mitochondrial Biogenesis and Protein-turnover Pathway

Changhee Kim*, Jihee Yoo, Jae-Kwan Hwang. Department of Biotechnology, College of Life Science and
Biotechnology, Yonsei University Seoul 03722, Republic of Korea
Fermented Antler Extract Attenuates Skeletal Muscle Atrophy by the Regulation of Protein Turnover

Jihee Yoo1*, Changhee Kim1, Hyerin Lee2, and Jae-Kwan Hwang1,2. 1Department of Biotechnology, College
of Life Science and Biotechnology, 2Graduate Program in Bioindustrial Engineering, Yonsei University,
Seoul 03722, Republic of Korea

Immune Modulation Activity of Enzymatic Hydrolyzed Egg Yolk Proteins in Balb/c Mouse Splenocyte

Eunyeong Lee, Mijoo Choi, Yunjung Lee and Eunju Park*. Department of Food and Nutrition, Kyungnam
University, Gyeongnam 51767, Korea
Immunostimulatory Effect of Tea Including the Plant Mixture Based on Sweet Potato Peel in RAW264.7
Macrophages

Mi Ja Chung1*, In-Seon Jeong2, Eun-Hye Kim1, Seung Man Park2. 1Department of Food Science and
Nutrition, Gwangju University, Gwangju 61743, Korea, 2Hyundai F&B Co., Ltd., Gwangju 61200, Korea
Erigeron annuus (L.) Pers. Extract Attenuats High-Fat Diet induced Obesity in C57BL/6J mice

Yoon-Hee Choi1*, Ok-Hwan Lee3, Il-Jun Kang2. 1Department of Food and Nutrition, Hallym Polytechnic
University, Chuncheon 24210, Republic of Korea, 2Department of Food Science and Nutrition, Hallym
University, Chuncheon 242-52, Republic of Korea, 3Department of Food Science and Biotechnology,
Kangwon National University, Chuncheon 24341, Republic of Korea
Sargahydroquinoic acid, a Meroterpenoid in Brown Seaweed, Induces Apoptosis in High Glucose
Treated-Human Colon Cancer HCT116 Cells.

Zhang Jiaqi*, Shin T, Jung-Mi Yun. Department of Food and Nutrition, Chonnam National University,
Gwangju 61186, Republic of Korea

Effect of phytochemicals Found in Cruciferous Vegetables on Ox-LDL Induced-Foam Cell Formation
in THP-1 Macrophages

Young-sun Im*, Jung-Mi Yun. Department of Food and Nutrition, Chonnam National University, Gwangju
61186, South Korea
PEITC Improves Lipid and Glucose Metabolism in High Fat/Cholestrol Diet-Induced C57BL/6 Mice

Young-sun Im*, Zhang Jiaqi, A-reum Seo, Min-hee Gwon, Kyoung-Yun Kim, Ha-Rin Moon, Jung-Mi
Yun. Department of Food and Nutrition, Chonnam National University, Gwangju, South Korea

Anti-proliferative Effect of Hydrangenol Isolated from Hydrangea Serrata Leaf Extract against HCT116
Cell

A-Reum Seo*, Jung-Mi Yun. Department of Food and Nutrition, Chonnam National University, Gwangju
61186, South Korea
Evaluation of Biological Activities of Red Ginseng Marc Extract

Jin-Seok Park*, Jeong-wan Yu, Jae-Yeon Jeong, Chung-eun Jeong, Yang-Bong Lee. Department of Food
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Science and Technology, Pukyong National University, Busan 48513, Korea

Effects of Cockles (Ggomak in Korean) on gut microbiota and health in D-galactose-induced ageing
rats

Seong-Gook Kang*, Wu-Ying, Divya Sharma, Neeracha Sangpreecha, Sangar Madhuri Anil, Do-Young
Hwang, Saoraya Chanmuang, Kyung-Sik Ham. Department of Food Engineering and Solar Salt Research
Center, Mokpo National University, Korea

Smilax guianensis Vitman Extract Prevents LPS-Induced Inflammation by Inhibiting the NF-κB
Pathway in RAW 264.7 cells

Ju Gyeong Kim*, Min Jeong Kim, Bo Ram So, and Sung Keun Jung. School of Food Science and Biotechnology, Kyungpook National University, Daegu 41566, Republic of Korea
The Effect of Plumbagin on Pulmonary Fibrosis via Regulation of p300 Histone Acetyltransferase
Activity

Soo-Yeon Park, SooYeon Lee*, Mi Jeong Kim, Jung-Yoon Yoo, Subhin Jang, Hyunsik Kim, Gyeong-Eun
Lee, Ho-Geun Yoon. Department of Biochemistry and Molecular Biology, Severance medical Research
Institute, Brain Korea 21 PLUS Project for Medical Sciences, Yonsei University College of Medicine,
Seoul, Korea 03722
Effect of Corilagin on Differentiation of Bone-related Cells

Geunhye Oh, Bokyung Kim, Jeonghyeon Kang, Jihye Ryu, Mi-Hwa Park, Mihyang Kim*. Department
of Food and Nutrition, Silla University, Busan 46958 Korea

Development of natural seasoning using sea tangle (Saccharina japonica) fermented with Lactobacillus
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Kyung Im Jung1*, Bokyung Kim1, Junghyen Kang1, Gumhea Oh1, Mi-Hwa Park1, Jihye Ryu1, Seungcheol
Lim1, Jeongbhin Shin1, Juhee Choi1, Inkyung Kim2, Mihyang Kim1. 1Department of Food and Nutrition,
Silla University, Busan 46958 Korea, 2Full-Jungsung Co., Busan 48547, Korea
Ecklonia cava Extract Exerts Anti-Inflammatory Effect in Human Gingival Fibroblasts by Suppression
of Proinflammatory Cytokines and Chemokines

Jae-In Jung*, Seonyoung Kim, Seong-Min Kim, Jee-Young Imm. Department of Foods and Nutrition,
Kookmin University, Seoul 02707, Korea
식물 잎의 항산화 활성 및 항균효과에 관한 연구

신경옥1*, 한경식1, 황효정1, 김정연2, 이기원3. 1삼육대학교 식품영양학과, 2삼육대학교 식품생명산업학과, 3건
국대학교 생물공학과
Antioxidant activities of apple extracts at various condition from different origins

Ye Gun Park*, Ji Su Lee, Seho Lee, Jiwon Yang, Moon Hee Lee, Youn-Je Park. Dept. of Food Science
and Technology, Kongju National University, Yesan, Chungnam 32439, Korea
Long-stamen Chive Aqueous Extracts Inhibits Differentiation in 3T3-L1 Preadipocytes

Joo-Yeon Lee*, Yeju Jeong, Choon Young Kim. Department of Food and Nutrition, Yeungnam University,
Gyeongsan 38541, Korea
Systematic Review for Expanding a Function Raw Materials of Noni Focused on Evaluation of Claims
for Health Functional Food Candidate

Jae-Hee Park, Yunjung Lee, Mijoo Choi, Jiyoung Choi, Eunju Park*. Department of Food and Nutrition,
Kyungnam University, Gyeongnam, Korea
Anti-inflammatory Effects of Domestic Rice Bran Oil in RAW 264.7 macrophages

Hye Jeong Park*, Seung Min Yu, In Su Ban, Soo Yeon Choi, Hyun Sung Kim, Yong Hyun Cho, Woo
Ki Kim. Graduate School of Biotechnology, Kyung Hee University, Korea
Systematic Review for Expanding a Function Raw Materials of Amino Acid Focused on Evaluation
of Claims for Health Functional Food Candidate

Jae-Hee Park, Yunjung Lee, Mijoo Choi, Jiyoung Choi, Eunju Park*. Department of Food and Nutrition,
Kyungnam University, Gyeongnam, Korea
Application of the Jeju Lava Seawater to Improve Stability and Function of Probiotics

Seo-Jin Yang1, Kyung Min Kim1*, Du Seong Kim1, Ha Yeon Kim2, Suyeon Lee2, Ji-Whi Choi1, Seung
Hun Lee1. 1Bio R&D Center, SK bioland Co., Ltd., 2Life Science R&D center, SK bioland Co., Ltd.
Oral Supplementation of Steamed Soybean Wastewater alleviates Intestinal Inflammation

Soojung Jeong1*, Sunghee Kim2, Jisun Oh3, and Jong-Sang Kim1,3. 1School of Food Science and Biotechnology (BK21PLUS), 2Institute of Agricultural Science and Technology, 3School of Food Science and Biotechnology, Kyungpook National University, Daegu 41566, South Korea
LAB Fermented Aronia Suppresses Lipid Accumulation and LPS-induced Neuroinflammatory Responses
in 3T3-L1 and BV2

Jisu Hwang1*, Hyung Joo Suh1, Hyeon-son Choi2. 1Department of Integrated Biomedical and Life Science,
Graduate School, Korea University, Seoul 02841, Korea, 2Department of Food Science and Technology,
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Seoul Women’s University, Seoul 01797, Korea

Learning and Memory Improvement by Oral Supplementation of Ceriporia Lacerata Mycelial Powder
in Scopolamine-Induced Memory Impairment Mouse Model

Sujin Lee1*, Hyun Seok Yun1, Jisun Lim2, Jisun Oh2, and Jong-Sang Kim1,2. 1School of Food Science
and Biotechnology (BK21 plus program), 2Institute of Agricultural Science and Technology, Kyungpook
National University, Daegu 41566, Republic of Korea

Curcumin Ameliorates Acrolein-Induced Pulmonary Injury by Inhibiting Intrinsic and Extrinsic Apoptosis Signaling Pathway

Eun Hee Jo*, Hanvit Cha, Ji Eun Moon, Moon Han Chang, Min Kook Lee, Jin Hyup Lee. Department
of Food and Biotechnology, Korea University, Sejong 30019, Korea

Nueroprotective and Cognition-Enhancing Effect Euonymus alatus of Ethanol Extract from using Scopolamine-Induced Memory Impairment Mouse Model

Yunju Woo1*, Hyun Seok Yun1, Ji Sun Lim2, Jisun Oh2, Jeong-Soon Lee3 and Jong-Sang Kim1,2. 1School
of Food Science and Biotechnology (BK21Plus Program), 2Institute of Agricultural Science and Technology, Kyunpook National University, Daegu 41566, South Korea, 3Forest Resources Development Institute
of Gyeongsangbuk-do, Andong 36605, South Korea
Comparative Study of Physiological Activity on the Skin of various Sandolbae (Pyrus ussuriensis)
Grown in different Area

Hoon Kim1*, Tae Heon Kim2, Boram Jeon2, Myun-Ho Bang1, Ja Won Park3, Dae-Kyun Chung1,2. 1SkinBiotechnology Center, Kyung Hee University, Suwon 16229, Korea, 2Graduate School of Biotechnology
and Institute of Life Science and Resources, Kyung Hee University, Suwon 17104, Korea, 3R&D department, Jeys F.I. Co., Ltd., Seongnam 13207, Korea
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Anti-Obesity Effect of Ramulus Mori and Its Bioactive Substances on High Fat Diet-Fed C57BL6/J
Mouse

Geonhee Lee*, Jeong-Eun Park, Eunjung Kim. Department of Food Science and Nutrition, Daegu Catholic
University, Gyeongsan 38430, Korea
Immune-Stimulating Effects of Curcuma longa L. and Citrus junos Siebold complex extract via Improving Cytokines in Raw264.7 Macrophages

Hyunhee Kim1*, Ji-Hye Song1, Yongjae Kim2, Kyung-Chul Choi1. 1Department of Biomedical Sciences,
Asan Medical Institute of Convergence Science and Technology, Asan Medical Center, University of
Ulsan College of Medicine, Seoul, Republic of Korea, 2SDC R&D Center, SDC FOOD Co., Ltd., Damyang,
Republic of Korea
Correlation between Insomnia and ROS and the Effects of Green Lettuce Leaf Extract on Insomnia

Kyungae Jo1*, Ki-Bae Hong1, Jaehyi Jang2, Hyung Joo Suh2. 1BK21Plus, College of Health Science, Korea
- 68 -

P09-317

P09-318

P09-319

P09-320

P09-321

P09-322

P09-323

P09-324

P09-325

P09-326

University, Seoul 02841, Korea, 2Department of Integrated Biomedical and Life Science, Graduate School,
Korea University, Seoul 02841, Korea
Immune-Boosting Effect of Extract from Blueberry and Black rice through the MAPK Signaling Pathway in Raw264.7 cells

Dong Xin1*, Jae Gon Kim2, Seo Hyun Park1,2, Beong Ou Lim1. 1Department of Applied Biochemistry, College
of Biomedical & Health Science, Konkuk University, Chungju 380-701, Korea, 2R&D Center, Ahn-Gook
Health, LTD., Seoul 07445, Republic of Korea
Cognitive Ability of Egg Yolk Phospholipid-Containing Complexes

Ki-Bae Hong1*, Kyungae Jo1, Jin Hui Lee2, Si Ho Jung2, Gukhoon Chung2, Hyung Joo Suh3. 1BK21Plus,
College of Health Science, Korea University, Seoul 02841, Korea, 2Neurobiologics Co., Seoul 07997, Korea,
3Department of Integrated Biomedical and Life Science, Graduate School, Korea University, Seoul 02841,
Korea

Turbinaria ornata, a source of fucoidan; Purified fucoidan abate LPS-induced inflammatory responses
in in-vitro and in-vivo models

Thilina U. Jayawardena*, Nagahawatta D.P., and You-Jin Jeon. Department of Marine Life Science, Jeju
National University, Jeju 63243, Republic of Korea
Evaluation of Biological Activity and Analysis of Volatile Composition of Three Different Parts of
Uljin-Geumgangsong Pine

Yeong-Hee Jeon1*, Ju-Hee Kim1, Jung-Eun Seo1, Yu-Jin Lee2, Sang-Won Choi1. 1Department of Food
Science and Nutrition, Daegu Catholic University, Gyeongsan, Korea, 2Uljingun Agricultural Technological
Center, Uljin, Korea

The Anti-Histone Acetyltransferase Compound Suppresses Neuroinflammation by Regulation of NF-κ
B Activity in Aβpeptide-Induced Microglial Cells

Mi Jeong Kim*, Jung-Yoon Yoo, Soo-Yeon Park, Soo Yeon Lee, Subhin Jang, Hyunsik Kim, Gyeong-Eun
Lee, Ho-Geun Yoon. Department of Biochemistry and Molecular Biology, Center for Chronic Metabolic
Disease Research, Brain Korea 21 Project for Medical Sciences, Severance Medical Research Institute,
Yonsei University College of Medicine, Seoul, Korea
Change of Biological Activity and Volatiles Profiles of Three Different Parts of Uljin-Geumgangsong
Pine during Fermentation

Yeong-Hee Jeon1*, Ju-Hee Kim1, Jung-Eun Seo1, Yu-Jin Lee2, Sang-Won Choi1. 1Department of Food
Science and Nutrition, Daegu Catholic University, Gyeongsan, Korea, 2Uljingun Agricultural Technological
Center, Uljin, Korea

Modulation of the immunophenotype by sugar replacers via reprogramming mitochondrial metabolism
in RAW 264.7 macrophages

Seungmin Yu*, Wooki Kim. Department of Food Science and Biotechnology, Graduate School of Biotechnology, Kyung Hee University, Republic of Korea
Enzymatic Improvement in Phycocyanin Content and Thermal Stability in Spirulina Extract

Gi Yeon Bae1*, Min Guk Kim1, Song-Hwan Bae2, Kyung Soo Ra3, Hyung Joo Suh1. 1Department of
Integrated Biomedical and Life Science, Graduate School, Korea University, Seoul 02841, Korea, 2Department of Food and Biotechnology, Hankyong National Uninersity, Ansung 17579, Korea, 3Division of Food,
Beverage and Culinary Arts, Daegu Technical University, Daegu 42734, Republic of Korea
Hydrangea serrata tea enhances running endurance and skeletal muscle mass

Jisong Ahn, Jiyun Ahn, Chang Hwa Jung, Tae Youl Ha, Young Jin Jang*. Research Group of Natural
Materials and Metabolism, Korea Food Research Institute, Wanjugun 55365, Republic of Korea
Physicochemical Characteristics and Antioxidant Activities of Phlorotanin from Brown Seaweed

Ecklonia cava Extracts According to Different Extraction Conditions

P09-327

P09-328

Yul Ri Gu1*, Ji Wan Kim1, Jae Gon Jo1, Sun Bun Kim2, Soo Hyeon Kim2, Joo-Heon Hong1. 1Department
of Food Science and Technology, Catholic University of Daegu, Gyeongsan 38430, Republic of Korea,
2Young Poong Company, Daegu 704-801, Republic of Korea
Physicochemical Characteristics and Antioxidant Activity of Ecklonia cava Extracts According to
Extraction Solvents

Ji Wan Kim1*, Yul Ri Gu1, Jae Gon Jo2, Sun Bun Kim2, Soo Hyeon Kim2, Joo-Heon Hong1. 1Department
of Food Science and Technology, Catholic University of Daegu, Gyeongsan 38430, Republic of Korea,
2Young Poong Co., Daegu 704-801, Republic of Korea
Comparative Study on Immuno-Enhancing Effects of Different Types of Sargassum horneri Extracts

Dong-Sub Kim1, Nak-Yun Sung1, In-Jun Han1, Byung-Soo Lee1, Sang-Yun Park1, Eun Young Nho1,
Ji Eom1, Geon Kim1, Kyung-Ah Kim2*. 1Division of Natural Product Research, Korea Prime Pharmacy
Co., Ltd., Jeonnam 58144, Korea, 2Dept. of Food and Nutrition, Chungnam National University, Daejeon
34134, Korea
- 69 -

P09-329

P09-330

P09-331

P09-332

P09-333
P09-334

The Nutrient Content and physiological activity of extract from Orostachys japonicus

So-Jung Kim*, Eun-hea Kwon, MinJoo Kim. Marine Industry Research Institute for East sea rim,
Uljin-gun, Gyeongsamgbuk-do 767-813, Korea
Antioxidative and Biological Activities of Maqui Berry Extract

Mi Sun Hwang1, Joo Hee Lee3, Jin Young Lee2*, Kang Min Kim1. 1Department of Pharmaceutical Science
and Technology, Kyung Sung University, Busan, Korea, 2Department of Pharmacy, Kyung Sung University, Busan, Korea, 3GRACE BIO HOLDINGS, Busan, Korea
Identification of miRNA–mRNA Network in Bladder Cancer after Garlic Extract Exposure

Jun-Hwi Song1*, Byungdoo Hwang1, Young Jin Noh1, Heung Beom Park1, Wun-Jae Kim2, Sung-Kwon
Moon1. 1Department of Food and Nutrition, Chung-Ang University, Anseong 17546, Republic of Korea,
2Department of Urology, Chungbuk National University, Cheongju, Chungbuk 361-763, Republic of Korea
Luteolin and apigenin inhibits itch-related IL-31 and IL-33 cytokines in mouse astrocytes

Seon Il Jang1,2*, Denis Nchang Che2,3, Byoung Ok Cho1, Jae Young Shin1, Hyun Ju Kang1, Ji-su Kim2,
Young-Soo Kim3. 1Research Institute, Ato Q&A Co. Ltd, Jeonju, Jeonbuk 54840, Korea, 2Department of
Health Management, Jeonju University, Jeonju, Jeonbuk 55069, Korea, 3Department of Food Science and
Technology, Chonbuk National University, Jeonju, Jeonbuk 54896, Korea
Quality Characteristics of Fermented Shrimp Added with Nuruk or Malt

Ji-Hyun Kim. Department of Food and Nutrition, Kwangju Women’s University, Gwangju 62396, Korea

Youngia sonchifolia extract suppresses lipopolysaccharide-induced inflammation in RAW 264.7
macrophage cells through p38 inhibition

P09-335

P09-336

P09-337

P09-338

P09-339

P09-340

P09-341

Sung-Ju Lee1*, Kyung-Yun Kang1, Jun-Ki Park1, Kang-Min Heo1, Ho-Yeol Jang2, Chae-Young Jang1,
Tae-yang Jeong3, Ji-Hee Kim4, Kyung-Wuk Park1. 1Suncheon Research Center for Natural Medicines,
Suncheon, Republic of Korea, 2Department of Pharmacy, Sunchon National University, Suncheon 540-742,
Republic of Korea, 3Department of Food and Nutrition, Sunchon National University, Suncheon 57922,
Korea, 4Department of Development in Oriental Medicine Resources, Sunchon National University,
Suncheon, Korea
Anti-Atopic Effect of DNCB-Induced Mouse in Chondrus canaliculatus Ethanol Extracts

Woo-Sin Kang1*, So-Mi Jeoung2, Xiaotong Xu1, Ji-Eun Lee1, Si-Hyeong Ryu1, Dong-Hyun Ahn1.
1Department of Food Science and Technology, Pukyong National University, Busan, Korea, 2Institute of
Fisheries Sciences, Pukyong National University, Busan, Korea
Multifunctional Properties of Sargassum Species as Potential Anti-Alzheimer's Agents

Seonah Lee1,2*, Mira Jun1. 1Department of Food Science and Nutrition, Dong-A University, Nakdong-daero
550 beongil, Saha-gu, Busan 49315, Korea, 2Center for Silver-Targeted Biomaterials, Brain Busan 21
Plus Program, Graduate School, Dong-A University, Nakdong-daero 550 beongil, Saha-gu, Busan 49315,
Korea

Computational insights into β-Secretase (BACE1) and Cholinesterases Inhibition by Zerumbone via
Molecular Docking and ADMET Analysis

Jayeong Hwang1,2*, Mira Jun1,2. 1Department of Food Science and Nutrition, Dong-A University, Nakdongdaero 550 beongil, Saha-gu, Busan 49315, Korea, 2Center for Silver-Targeted Biomaterials, Brain Busan
21 Plus Program, Graduate School, Dong-A University, Nakdong-daero 550 beongil, Saha-gu, Busan
49315, Korea
Baicalein and Oroxylin A Improve β-amyloid Peptide-Induced Neurotoxicity Through Modulation of
Oxidative stress and Mitochondria-mediated Apoptosis in PC12 Cells

Yeongseon Ji1,2*, Mira Jun1,2. 1Department of Food Science and Nutrition, Dong-A University, Nakdongdaero 550 beon-gil, Saha-gu, Busan 49315, Korea, 2Center for Silver-Targeted Biomaterials, Brain Busan
21 Plus Program, Graduate School, Dong-A University, Nakdong-daero 550 beon-gil, Saha-gu, Busan
49315, Korea
Baicalein from Scutellaria baicalensis, a Novel BACE1 and AChE Inhibitor

Jin Han1,2*, Mira Jun1,2. 1Department of Food Science and Nutrition, Dong-A University, Nakdong-daero
550 beongil, Saha-gu, Busan 49315, Korea, 2Center for Silver-Targeted Biomaterials, Brain Busan 21
Plus Program, Graduate School, Dong-A University, Nakdong-daero 550 beongil, Saha-gu, Busan 49315,
Korea
Neuroprotective Effect of Wogonin against Aβ25-35-stimulated Injury in PC12 Cells

Nayoung Lee1,3*, Yeongseon Ji2,3, Mira Jun2,3. 1Department of Health Sciences, Dong-A University,
Nakdong-daero 550 beon-gil, Saha-gu, Busan 49315, Korea, 2Department of Food Science and Nutrition,
Dong-A University, Nakdong-daero 550 beon-gil, Saha-gu, Busan 49315, Korea, 3Center for SilverTargeted Biomaterials, Brain Busan 21 Plus Program, Graduate School, Dong-A University, Nakdongdaero 550 beon-gil, Saha-gu, Busan 49315, Korea

Anti-Obesity Effects of P. cocos wolf, A. chiisanensis, E. cortex, A. annua L., G. Cambogia on Obese

- 70 -

Mice Induced by High-Fat-Diet

P09-342

Seon Jeong Kim*, Yun Geun Kim, Keon Hee Ko, Gyeong Hwan Lee, Hyeong-Hwan Lee, Min ju Ahn.
Gyeongnam Oriental Anti-agingb Institute, Sancheong, 52215, Republic of Korea

Investigation of Antimicrobial Activity and Physiochemical Composition of Sea Urchin (Anthocidaris

crassispina) Shell Extract

P09-343

P09-344

P09-345

P09-346

P09-347

P09-348
P09-349

P09-350

Hyun Jeong Oh*, Seung Gyu Kang, Chang Sung Moon, Gyeong-a Ko, Chang Su Han. Department of
Food Analysis Division, Institute of Health and Environment, Jeju Special Self-Governing Province, Jejusi
63142, Korea
Inhibition of LPS-induced NO production by Jeju buckwheat (F. tatarium) sprout extracts

Boram Go1*, Ho Bong Hyun1, Seon-A Yoon1, Young-Min Ham1, Woo-Sam Yang2, Yong-Hwan Jung1
and Dae-ju Oh1. 1Biodiversity Research Institute, Jeju Technopark, Seogwipo, Jeju, 63608, Republic of
Korea, 2Agricultural Research and Extension Services, Jeju, 63057, Republic of Korea
Anti-Obesity Effect of Lactobacillus plantarum BK-021 in Diet-Induced Obese Rats

Na Young Kim1*, Jung Min Bae1, Kyung Bae Lee1, Chang Wook Park2, Min-Jung Bae1. 1Department
of Technical Assistance, Agency for Korea National Food Cluster (AnFC), Iksan 54576, Korea, 2VEGUT
LAB Inc, Iksan 54576, Korea
Hepatoprotective Effect of agrimonia eupatoria L. Extract on Alcohol-induced Hepatotoxicity in
Human hepatic HepG2 Cells

Na Young Kim1*, Kyung Bae Lee1, Joo Myung Moon2, Tae Young Kim2, Min-Jung Bae1. 1Department
of Technical Assistance, Agency for Korea National Food Cluster(AnFC), Iksan 54576, Korea, 2BTC
Corporation, Ansan 15588, Korea

Anti-obesity and lipid metabolism effects of Ulmus davidiana var. japonica in mice fed a high-fat
diet

Sung-Gyu Lee* and Hyun Kang. Department of Medical Laboratory Science, College of Health Science,
Dankook University, Cheonan-si, Chungnam, Korea
Immunostimulatory effect of Salvia plebeia extract

Kyung Bae Lee1*, Na Young Kim1, Da Som Lee2, Min-Jung Bae1. 1Department of Technical Assistance,
Agency for Korea National Food Cluster(AnFC), Iksan 54576, Korea, 2Frombio Co., Ltd, Suwon 16681,
Korea
새싹땅콩의 항골다공 효능평가 및 최적 추출법 확립 연구

이경배1*, 김선영1, 김나영1, 김수인2, 이지예2, 배민정1. 1국가식품클러스터지원센터, 2삼영유니텍

Evaluation of the Biological Effects of Green Mandarin (Citrus nippokoreana T. Tanaka) Extracts

Chowon Kim1*, Jumin Park1*, Go-Un Kim1, Yejee Byun1, Hansol Kang1, Heeseob Lee1,2. 1Department of
Food Science and Nutrition, Pusan National University, Busan 46241, Korea, 2Department of Kimchi
Research Institute, Pusan National University, Busan 46241, Korea

Antimicrobial Activities of Green Pine Cones Hexane Fractions and their Diterpene Derivatives toward

Porphyromonas gingivalis

P09-351

P09-352

P09-353

P09-354

Yejee Byun1*, Jumin Park1*, Go-Un Kim1, Chowon Kim1, Seoyoun Lee1, Jihoo Kim1, Heeseob Lee1,2.
1Department of Food Science and Nutrition, Pusan National University, Busan 46241, Korea, 2Department
of Kimchi Research Institute, Pusan National University, Busan 46241, Korea
Induction of apoptosis and cell cycle arrest in HCT-116 cells by polymethoxy flavon rich fractions
from Citru grandis Osbeck (Dangyuja) peel extracts.

Taekil Eom1*, Jungman Kim3, Jusung Kim2, Tatsu Unno1,3. 1Subtropical/Tropical Organism Gene Bank,
SARI, Jeju National University, Jeju 63243, Korea, 2Faculty of Biotechnology, School of Life Sciences,
SARI, Jeju National University, Jeju 63243, Korea, 3Majors in Plant Resource and Environment, College
of Agriculture & Life Sciences, SARI, Jeju National University, Jeju 63243, Korea

Isolation and Identification of Anti-inflammatory Compounds from Radish Sprouts (Raphanus sativus
L.)

Mi Jang1*, Gi Chang Kim1, Jeong Yong Cho2, In Guk Hwang1, Byung Soon Hwang1, Chan Mi Park1,
So Eun Park1, Hab Hwa Beak1. 1Department of Agrifood Resources, National Academy of Agricultural
Science, Korea, 2Division of Food Science Biotechnology & Agrochemistry, Chonnam National University,
Korea
Anti-inflammatory effect of cirsiliol on IL-6-induced cellular signaling in Hep3B cells is mediated
by JAK2 and STAT3 phosphorylation

Hyung Jin Lim*, Seon Gyeong Bak, Chan Sun Park, Seung Jae Lee, Mun Chul Rho. Immunoregulatory
Materials Research Center, Korea Research Institute of Bioscience and Biotechnology, 181 Ipsin-gil,
Jeongeup-si, Jeonbuk 56212, Korea
Antioxidant Activity according to Various Samples Extracted from Different Ethanol Solvents Conditions
of Zanthoxylum Schinifolium Pericarp and Stem

- 71 -

P09-355

P09-356

P09-357

P09-358

Min Ju Ahn*, Keon Hee Ko, Gyeong Hwan Lee, Hyung Hwan Lee, Seon Jeong Kim, Yun Geun Kim.
Gyeongnam Oriental Anti-aging Institute, Sancheong, 52215, Republic of Korea

Immuno-enhancing Effect of Aged Doraji (Platycodon grandiflorum) Extract in RAW 264.7 Macrophage
Cell Line

Ji-Hye Choi*, Sung Hyen Lee, Eun Byeol Lee, Hye Kyung Lee, Hwan Hee Jang, Kyung-A Hwang,
Jeongsook Choe, Shin Young Park, Ha Cheol Hong. National Institute of Agricultural Sciences, Rural
Development Administration, Nongsaengmyeong-ro, Iseo-myeon, Wanju-gun, Jeollabuk-do 55365, Korea
Immunomodulatory Activities of Aged Platycodon grandiflorum in Immunosuppressed Mouse

Eun Byeol Lee*, Sung Hyen Lee, Ji-Hye Choi, Hye Kyung Lee, Hwan Hee Jang, Kyung-A Hwang,
Jeong-Sook Choe, In Guk Hwang, Ha Cheol Hong. National Institute of Agricultural Sciences, Rural
Development Administration, Nongsaengmyeong-ro, Iseo-myeon, Wanju-gun, Jeollabuk-do 55365, Korea
Anti-inflammatory Effect of Propolis Covered by Beta-cyclodextrin on Lipopolysaccharide-induced
RAW264.7 cells

Dami So1*, Zeyu Liu1, Ji-yeong Kim1, Joo-won Lee2, Seulgi Park1, Ae-Son Om1,2. 1Department of Food
and Nutrition, Hanyang University, Seoul 04763, Korea, 2Department of Active Aging Industry, Hanyang
University, Seoul 04763, Korea

Sargassum horneri ethanol extract remedy the atopic dermatitis-like skin lesion in HDM/DNCB-stimulated NC/Nga mice models

P09-359

P09-360

Eui Jeong Han1,2*, Min Ju Kim1, Disanayaka Mudiyanselage Dinesh Madusanka1, Mawalle Kankanamge
Hasitha Madhawa Dias1, Hyun-Soo Kim3, Seo Yeong Park1,4, You-Jin Jeon3, Youngheun Jee5, Ginnae
Ahn1,4. 1Department of Food Technology and Nutrition, Chonnam National University, Korea, 2Nantapizza
5000, Korea, 3Department of Marine Life Science, Jeju National University, Korea, 4Department of Marine
Bio-Food Sciences, Chonnam National University, Korea, 5Department of Veterinary Medicine and Veterinary Medical Research Institute, Jeju National University, Korea
3,4-dihydroxybenzaldehyde isolated from Polysiphonia morrowii suppress IgE-mediated type 1 allergy responses in mast cells and passive cutaneous anaphylaxis mouse model

Eui Jeong Han1, Min Ju Kim1*, Soo-Jin Heo2, Eun-A Kim2, Disanayaka Mudihanselage Dinesh Madusanka1.
Mawalle Kankanamge Hesitha Madhawa Dias1, Ilekuttige Priyan Shanura Fernando1, Ginnae Ahn1,3.
1Department of Food Technology and Nutrition, Chonnam National University, Yeosu, Korea, 2Jeju International Marine Science Center for Research & Education, Korea Institute of Ocean Science & Technology
(KIOST), Jeju, Korea, 3Department of Marine Bio-Food Sciences, Chonnam National University, Yeosu,
Korea

Antiphotoaging Effect of Sargassum horneri Consisted of Terpenoid Compounds in Ultraviolet B-Irradiated Keratinocytes

Min Ju Kim1*, Eui Jeong Han1, Disanayaka Mudiyanselage Dinesh Madusanka1, Mawalle Kankanamge
Hasitha Madhawa Dias1, Ilekuttige Priyan Shanura Fernando1, Kyounghoon Lee2, Ginnae Ahn1,3. 1Department of Food Technology and Nutrition, Chonnam National University, Korea, 2Department of Marine
Production Management, Chonnam National University, Korea, 3Department of Marine Bio-Food Sciences,
Chonnam National University, Korea

P09-361

Sargassum Fulvellum Inhibits gluten-induced oxidative stress in HaCaT cells

P09-362

An alcalase enzyme extract of Cipangopaludina chinensis (Chinese mystery snail) protects human
keratinocytes against TNF-α/IFN-γ-induced inflammation via the activation of HO-1 signaling.

P09-363

Eui Jeong Han1,2, Min Ju Kim1, Ilekuttige Priyan Shanura Fernando1*, Disanayaka Mudiyanselage Dinesh
Madusanka2, Mawalle Kankanamge Hasitha Madhawa Dias2, Ginnae Ahn2,3, 1Department of Food Technology and Nutrition, Chonnam National University, Korea, 2Department of Research and Development,
Nantapizza 5000, Damyang, Korea, 3Department of Marine Bio-Food Sciences, Chonnam National University, Korea
Dissanayaka Mudiyanselage Dinesh Madusanka1*, Min Ju Kim1, Mawalle Kankanamge Hasitha Madhawa
Dias1, Eui Jeong Han1, Ilekuttige Priyan Shanura Fernando1, Ginnae Ahn1,2. 1Department of Food Technology and Nutrition, Chonnam National University, Korea, 2Department of Marine Bio-food Science, Chonnam
National University, Korea

Cipangopaludina chinensis (Chinese mystery snail) alcalase hydrolysate attenuates inflammatory
responses in LPS-stimulated Raw 264.7 macrophages via the activation of Nrf2/HO-1 signaling.

P09-364

Mawalle Kankanamge Hasitha Madhawa Dias1*, Eui Jeong Han1, Dissanayaka Mudiyanselage Dinesh
Madusanka1, Min Ju Kim1, Ilekuttige Priyan Shanura Fernando1, Ginnae Ahn1,2. 1Department of Food
Technology and Nutrition, Chonnam National University, Korea, 2Department of Marine Bio-Food Sciences,
Chonnam National University, Korea

Antioxidant Activities of Ethiopian Coffea arabica cv. Heirloom Coffee Extracts with Different Roasting
Conditions

- 72 -

P09-365

P09-366

P09-367

P09-368

P09-369

Seunghyup Lee1,2*, Eunkyung Kim4, Wonyoung Jeong1,3, Ka-Young Song1,2, Hea-Yeon Yun1,2, Inyong
Kim1,2, Misook Kim1,2, Ki-Young Kim4, Yoonhwa Jeong1,2. 1Research Center for Industrialization of Natural
Neutralization, Dankook University, Cheonan 31116, Korea, 2Department of Food Science and Nutrition,
Dankook University, Cheonan 31116, Korea, 3Hanmi Natural Nutrition, Co., Ltd, Paju, Korea, 4Department
of Food Service Industry Management, Graduate School of Tourism Business Management, Kyonggi
University, Seoul 03746, Korea
Antioxidant Activities of El Salvadoran Coffea arabica cv. Bourbon Coffee Extracts with Different
Roasting Conditions

Sunyoung Gu1,2*, Eunkyung Kim4, Minyeong Seo2,3, Ka-Young Song1,2, Hea-Yeon Yun1,2, Inyong Kim1,2,
Misook Kim1,2, Ki-Young Kim4, Yoonhwa Jeong1,2. 1Research Center for Industrialization of Natural
Neutralization, Dankook University, Cheonan 31116, Korea, 2Department of Food Science and Nutrition,
Dankook University, Cheonan 31116, Korea, 3Shinwoo Co., Ltd, Jinju, Korea, 4Department of Food Service
Industry Management, Graduate School of Tourism Business Management, Kyonggi University, Seoul
03746, Korea

Antioxidant Activities of Laotian Coffea robusta cv. Java Coffee Extracts with Different Roasting
Conditions

Yosub Kim1,2*, Eunkyung Kim3, Nayeon Kim1,2, Ka-Young Song1,2, Heekyoung Son1,2, Jung-Heun Ha1,2,
Misook Kim1,2, Ki-Young Kim3, Yoonhwa Jeong1,2. 1Research Center for Industrialization of Natural
Neutralization, Dankook University, Cheonan 31116, Korea, 2Department of Food Science and Nutrition,
Dankook University, Cheonan 31116, Korea, 3Department of Food Service Industry Management, Graduate
School of Tourism Business Management, Kyonggi University, Seoul 03746, Korea

Protective Effect of Viola woosanensis Extract Against Corticosterone-Induced Apoptosis in PC12
Cells

Jiwon Choi1,2*, Chan hee Cho1,2, Yujin Kwon1,3, Minyeong Seo1,4, Hea-Yeon Yun1,2, Heekyung Son1,2, Inyong
Kim1,2, Youngseung Lee1,2, Yoonhwa Jeong1,2. 1Department of Food Science and Nutrition, Dankook University, Cheonan 31116, Korea, 2Research Center for Industrialization of Natural Neutraceuticals, Dankook
University, Cheonan 31116, Korea, 3Ministry of Food and Safety, Osong, Korea, 4Shinwoo Co., Ltd, Jinju,
Korea

A Viola woosanensis Extract Attenuates Corticosterone-Induced Mitochondrial Dysfunction in PC12
Cells.

Kyeonghwa Lee1,2*, Kang Min Lee1,2, Chae Yeon Lee1,2, Hea-Yeon Yun1,2, Jae-Sik Ryu1,3, Kwonsoo Kang1,4,
Heekyung Son1,2, Jung-Heun Ha1,2, Yoonhwa Jeong1,2. 1Department of Food Science and Nutrition, Dankook
University, Cheonan 31116, Korea, 2Research Center for Industrialization of Natural Neutraceuticals,
Dankook University, Cheonan 31116, Korea, 3DH Bio, Ansung, Korea, 4Ministry of Food and Safety, Osong,
Korea
Antioxidant Content and Acute/Sub-chronic Oral Toxicity of Quercus Salicina Blume Leaves Extract

Jiwon Choi1*, Julee Kim1, Seulgi Park1, Jong-bang Eun2, Ae-Son Om1,3. 1Department of Food and Nutrition,
Hanyang University, Seoul 04763, Korea, 2Department of Food Science and Technology, Chonnam National
University, Gwangju 61186, Korea, 3Department of Active Aging Industry, Hanyang University, Seoul
04763, Korea

▪기 타
P10-01

P10-02

P10-03

P10-04

P10-05

Forage Productivity and Quality of Triticale for Forage at Different Cutting Stages

Jong-won Ryoo*, Ji-eun Byeon, Hong-Ju Lee. College of Life Science, Sangji University, Wonju 26339,
Korea
Effect of Co-Digestate Application on Rice Grain Quality

Jong-won Ryoo*, Ji-eun Byeon, Hong-Ju Lee. College of Life Science, Sangji University, Wonju 26339,
Korea
Fucoidan Isolated from Sargassum honeri Down-Regulate LPS-Induced Inflammation in RAW 264.7
Macrophages and Zebrafish Model

K.K. Asanka Sanjeewa*, You-Jin Jeon. Department of Marine Life Science, School of Marine Biomedical
Sciences, Jeju National University, Jeju 63243, Republic of Korea
2-Week Repeated Dose Oral Toxicity Study of Fermented Soybean (Natto) in Rats

Je-Hein Kim1*, Woong-Soo Kim1, Ju-Hong Lee1, Tae-Gil Tak1, Na-Hyun Kim1, Chung-Ho Ryu2, Eun-Ja
Kim2,3, Jeong-Doo Heo1. 1Gyeongnam Department of Environment & Toxicology, Korea Institute of
Toxicology, Jinju 52834, Korea, 2Department of Food Sci. & Technology, Gyeongsang National University,
Jinju 52827, Korea, 3Agricultural Corp. Bio Seeds Co., Ltd., Jinju 52839, Korea
A 13-Week Repeated Dose Oral Toxicity Study on a Water Extract of Artemisia Annua in SD Rats

- 73 -

P10-06

P10-07

P10-08

P10-09

P10-10

P10-11

P10-12

P10-13

P10-14
P10-15
P10-16

P10-17

P10-18

P10-19

P10-20

Jeong Eun Lee1*, Youn Ho Shin1, Min Park1, Su Jin Park1, Chan Young Park2, Eunyong Choi2, Seon-Hee
Kim2, Seong-Hyun Ho1. 1R&D Center, G&P Bioscience Co. Ltd., Goyang 10326, Korea, 2R&D Center,
Sungkyun Biotech. Co., Ltd., Suwon 16419, Korea
Comparing Genome-Wide Association Study and Genomic Prediction of Protein Contents between
Cultivar and Nested-Association Mapping Population in Soybean

Seongmun Jeong1*, Jae-Yoon Kim1,2, Namshin Kim1,2. 1Genome Editing Research Center, Korea Research
Institute of Bioscience and Biotechnology, Deajeon, Korea, 2Department of Bioinformatics, KRIBB School
of Bioscience, University of Science and Technology, Daejeon, Korea
Selection of Molecular Biomarkers for Improving Methionine Nutrient in Soybean

Jae-Yoon Kim1,2*, Seongmun Jeong1, Kyoung Hyoun Kim1,2, Namshin Kim1,2. 1Genome Editing Research
Center, Korea Research Institute of Bioscience and Biotechnology, Daejeon, Korea, 2Department of
Bioinformatics, KRIBB School of Bioscience, University of Science and Technology, Daejeon, Korea
Determination of Catechin Content in Korean Tea Germplasms

Kyung Jun Lee*, Gyu-Taek Cho, Do Yoon Hyun. National Agrobiodiversity Center, National Institute
of Agricultural Sciences (NAS), RDA

Association between Intake of Total Flavonoid and Metabolic Syndrome Prevalence among Korean
Adults

Seoeun Ahn1*, Jiae Shin1, Dongwoo Ham2, Eunhee Choi1, Christian Fernando Juna Juca1, Ji Min Park1,
Hyojee Joung1,2. 1Department of Public Health Science, Graduate School of Public Health, Seoul National
University, Seoul 08826, Korea, 2Institute of Health and Environment, Seoul National University, Seoul
08826, Korea
Effects of Natural Extracts and Alginate Oligosaccharide on the Scalp Improvement and Hair Growth

Sang Ok Bae1*, Gang Su Oh2, Na Mi Na3, Young Ju Moon3. 1Department of Culinary Art, Chodang
University, Muan 58530, Korea, 2Department of Beauty Design, Chodang University, Muan 58530, Korea,
3Eco Beauty Co., Ltd, Jangseong 57248, Korea

High-Salt Diet Ameliorates High-Rice Diet-Induced Metabolic Disorder and Change of Gut Microbiota

Moon Ho Do1*, Hye-Bin Lee1, Mi-Jin Oh2, Ho-Young Park1. 1Research Division of Food Functionality,
Korea Food Research Institute, Jeollabuk-do 55365, Korea, 2Technical Assistance Center, Korea Food
Research Institute, Jeollabuk-do 55365, Korea
Rheological Properties of Bread Containing Daebong Persimmon Powder

Hyun-Joo Lee1, Jae-Joon Lee2*. 1Department of Nutrition and Culinary Science, Hankyong National
University, Anseong 17579, Korea, 2Department of Food and Nutrition, Chosun University, Gwangju 61452,
Korea
Quality Characteristics of Yanggaeng Added with Daebong Persimmon Powder

Hyun-Joo Lee1, Jae-Joon Lee2*. 1Department of Nutrition and Culinary Science, Hankyong National
University, Anseong 17579, Korea, 2Department of Food and Nutrition, Chosun University, Gwangju 61452,
Korea
Ideal CATA평가를 통한 음료제품 활용 기술개발

심혜민*, 하효정, 장영애, 최성진. (주)농심 R&D센터
생존(Survival)분석과 RATA 활용한 제품의 유통기한 예측기술 개발
심혜민*, 하효정, 장영애, 최성진. (주)농심 R&D센터

A Study on the Integrated Risk Assessment for Human Effects of DEHP

Min-Kyoung Seo*, So-Won Baek, SeungChan Lee, Woo-Jin Jeon, Myung-Sil Hwang, Yong Eui Koo.
Food Safety Risk Assessment Division, National Institute of Food and Drug Safety Evaluation, Ministry
of Food and Drug Safety, Republic of Korea
Antibacterial and Antioxidant Activities of Seaweeds Collected from Jeju Island

Myeong Seok Lee*, Grace Choi, Jeong Min Lee, Mi-jin Yim, Yun Gyeong Park, Jae Heuk Jeon, Dae-Sung
Lee. Marine Biotechnology Research Division, National Marine Biodiversity Institute of Korea, Seocheongun, Chungcheongnam-do 33662, Republic of Korea
Isolation and Identification of Flavonoids from Limonium tetragonum

Jeong Min Lee1*, Mi-Jin Yim1, Grace Choi1, Jae Hyuk Jeon2, Myeong Seok Lee1, Yun Gyeong Park1,
Dae-Sung Lee2. 1Department of Applied Research, National Marine Biodiversity Institute of Korea,
Seocheon 33662, Republic of Korea, 2Department of Genetic Resources Research, National Marine Biodiversity Institute of Korea, Seocheon 33662, Republic of Korea
Identification of Dietary Patterns Associated with High Salt Usage Behavior and Elevated Blood
Pressure among Young Adults

Yae-rang Cho*, Jayong Chung. Department of Food and Nutrition, Kyung Hee University, Seoul 02447,
Korea
소비자의 건강지향적 광고 문안 인지에 따른 컵피자 기호도 연구

- 74 -

P10-21
P10-22

P10-23

P10-24
P10-25

P10-26
P10-27

P10-28

P10-29

류보경, 윤여진, 박진홍, 김현민, 정라나*. 경희대학교 일반대학원 조리외식경영학과
대체 육류 제품에 대한 소비자 인식 분석

이호진. 한국교통대학교 식품영양학과

홍국적색소가 첨가된 명란 제품 개발에 관한 연구

안송이*, 김나윤, 김미현, 박채원, 배시현, 손정현, 신유진, 신정빈, 임승철, 장예지, 최주희, 김보경, 김미향.
신라대학교 식품영양학과

β-Amyloid Inhibits Aquaporin-4/EAAC1 Pathway in Insulin-Stimulated C6 Glial Cells

Se-Ho Park1,2*, Kwang-Hwan Jhee1, Seun-Ah Yang3. 1Department of Applied Chemistry, Kumoh National
Institute of Technology, 61 Daehak-ro, Gumi, Korea, 2Institute of Natural Science, Keimyung University,
1095 Dalgubeoldae-ro, Dalso-gu, Daegu, Korea, 3Department of Food Science and Technology, Keimyung
University, 1095 Dalgubeoldae-ro, Dalso-gu, Daegu, Korea
4차 산업혁명에 따른 식품산업분야의 품목분류심사 대응방안 연구

이희영*,

류혜경, 박정자, 강준옥, 송민수, 김정욱. 관세청 관세평가분류원

Vietnamese Consumers’Demand and Awareness for the Development of Convenience Food for
Infants and Toddlers: Based on Focus Group Interview

Joo Hyun Park, Hyun Suk Lee, Hee Ryong Choi, Hye Seon Hwang, Wan Soo Hong*. Dept. of Foodservice
Management and Nutrition, Sangmyung University Graduate School
중국 결혼이민여성 가정 식생활의 특성에 대한 질적연구

유아니1*, 황지윤2. 1상명대학교 대학원 외식영양학과, 2상명대학교 식품영양학과
Changes in Volatile Compounds in Garlic by Cooking Methods

Ga-Yeon Kim1*, Se-Young Kwun2, Eun-Hee Park1, Myoung-Dong Kim2. 1Research and Development
Institute, Metascreen Inc., Chuncheon 24341, Korea, 2Division of Food Biotechnology and Biosystems
Engineering, Kangwon National University, Chuncheon 24341, Korea
냉동 복숭아 가공기술을 이용한 농가형 체험프로그램 현장 적용 및 체험키트 개발

김세나1*, 최재선1, 전민정1, 김경미2. 1농촌진흥청 국립농업과학원 기술지원팀, 2농촌진흥청 국립농업과학원
발효가공식품과

Intake of Food Additives by Country: Focusing on Coloring Agents, Emulsifier and Nutrient Fortification

Julee Kim*, Dami So, Dasom Kim, Yujeong Choi, Juhee Choi, Seulgi Park, Aeson Om. Department of
Food and Nutrition, Hanyang University, Seoul 04763
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AAL

Biometals in Precision Nutrition and Food Environment
(In-Sook Kwun)

AAL

Biometals in Precision Nutrition and Food Environment
In-Sook Kwun
Department of Food Science and Nutrition, Andong National University, Gyeongbuk 36729, Korea

Biometals are metals normally present in small amount but having important cellular and physiological functions
in living organisms such as the human body. These metals include copper, zinc, iron, and selenium and as even
relatively large amount such as calcium etc. In the context of nutrition and foods, those essential biometals are
the nutrient minerals which cannot be synthesized biochemically by living organisms, therefore people have to intake
from the diet or any other food sources. In the era of precision nutrition where a diet customizes nutrition and
food intake with individual nutritional decisions, practices and diet, therefore it is tailored to each particular individual
more or less on the basis of genetic and physiological circumstance. Also our food environments which are created
by the human-built and social environments even by physical, cultural, and political factors, are also rapidly changing.
In these changing circumstance of nutrition and food aspects, zinc has been actively investigated for its biological
importance and functions in our body. For decades, we have been worked for clarifying the function of zinc, particularly in zinc biomarker and biomineralization; how zinc could be measured precisely in our body since zinc present
in very trace amount, and how zinc works in biomineralization process such as bone and blood vessel calcification.
Our accumulated study findings showed that zinc stimulates hard tissue bone calcification through cellular osteoblast
differentiation and osteogenic biomineralization process, while zinc prevents vascular calcification preventing vascular
cellular apoptosis and soft tissue calcification. Zinc seems to have the dual action for biomineralization in bone
and blood vessel which is reciprocal event in our body.
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Plenary Lectures
PL1

Food Authentomics: From Big Data Analysis to Assuring Food Authenticity
(Hyang Sook Chun)

PL2

The Role of Dietary Zinc Deficiency in Cardiovascular Disease
(Graeme Nixon)

PL3

Innovation of Agri-Food Industry by 4th Industrial Revolution Technology
(Yongbeom Lee)

PL4

Developing Cholesterol Reducing Food Products with Phytosterols: Processing
and Product Properties
(Bhesh R. Bhandari)

PL1

Food Authentomics: From Big Data Analysis to
Assuring Food Authenticity
Hyang Sook Chun
Advanced Food Safety Research Group, BK21 Plus, School of Food Science and Technology, Chung-Ang University

Food fraud covers a broad definition and can include dilution, substitution, adulteration, mislabeling, misinterpretation
or deliberate tampering. As food supply chains become longer and more globalized, food fraud has the potential
to be a major food safety concern all over the world. With ever-increasing food frauds and the sophisticated manipulation of food items, reliable analytical methods for determining food authenticity are required. There are a plethora
of techniques and methodologies used in food authentication. Current analytical techniques are capable of identifying
known contaminants at very low levels but cannot assure whether the food is entirely what it says. Techniques
that can profile food samples have been increasingly employed and are proven to be invaluable tools in the fight
against food fraud. In this regards, food authentomics refer to the collective technologies used to explore food authenticity through the analysis of large amounts of data representing the various types of molecules that make up
the foods. To fight food fraud, the Food Fraud Research Group (FFRG) in Korea has developed new and advanced
analytical methods for food authenticity testing. To provide better insight into what food fraud issues were on the
horizon, big data from food supply chain to chatter on social media were analyzed. Based on the results from big
data analysis, reliable analytical methods for determining food authenticity were developed and validated. This presentation provides up-to-date information on food fraud issues and analytical methods to detect fraudulent activities.
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PL2

The Role of Dietary Zinc Deficiency in Cardiovascular Disease
Graeme Nixon
University of Aberdeen, UK

The micronutrient zinc is critical to many physiological processes and has an essential role in health including anti-inflammatory effects. Low zinc status (measured in plasma) can occur via either reduced intake or decreased zinc
utilization and absorption. Approximately 40% of those over 50 years old do not consume sufficient dietary zinc
and zinc absorption decreases with age. Clinical evidence has emerged suggesting that zinc deficiency is associated
with the development of cardiovascular diseases, particularly atherosclerosis. Our research aims to uncover the role
of zinc deficiency in the pathogenesis of atherosclerosis and further delineate the cellular mechanisms involved.
Atherosclerosis is characterised by the growth of fatty plaques in the arterial wall. Our initial study examined the
well-characterized atherosclerotic mouse model (high fat-fed apoE null mice) with a restricted zinc intake. We revealed
for the first time that this marginal level of zinc deficiency significantly increases atherosclerotic plaque formation
with subsequent increases in pro-inflammatory markers. A major clinical concern in atherosclerosis is plaque instability
which, over time, can lead to plaque rupture and ultimately results in myocardial infarction or stroke. Plaque stability
can be assessed by the thickness of the collagen cap covering the plaque. urther analyses of aopE null mice on
a high fat and restricted zinc intake diet, demonstrated that cap thickness was significantly decreased compared to
apoE null mice on an adequate zinc diet. his important effect would directly lead to unstable plaques and strongly
supports evidence that low zinc status in patients may have detrimental effects in atherosclerosis. The possible mechanisms for atherosclerotic plaque instability were further examined in a rat model of zinc deficiency. Arteries from
zinc deficient rats removed at 2 weeks and 6 weeks on a zinc deficient diet had significantly increased programmed
cell death (apoptosis) within the vascular smooth muscle cell layers compared to arteries from rats on a zinc adequate
diet. Endothelial cells did not display any apoptosis. In atherosclerosis, increased apoptosis on vascular smooth muscle
cells leads to unstable plaques. This was also confirmed in high fat-fed apoE null mice on a zinc deficient diet.
The cellular mechanisms of this in vivo effect was investigated using cultured vascular smooth muscle cells incubated
with serum from zinc deficient rats. In vitro experimental results demonstrated that there was a decrease in intracellular
survival pathways and a concomitant increase in pro-apoptotic pathways which regulate expression and phosphorylation
of the key apoptotic “switch” protein, Bcl-2-associated death promoter protein (BAD). Activation of these pathways
could contribute to a poor clinical outcome in zinc-deficient atherosclerosis patients. In the course of these investigations, we determined that experimentally lowering zinc in plasma is not sufficient to induce the above cellular
effects. In fact, the vascular effects of zinc deficiency are indirect. They are the result of the release of a humoral
factor in plasma induced by dietary zinc deficiency in vivo. Although the identity of this humoral factor remains
unknown, chromatography indicates this is a protein of Mr approximately 2,000. The plasma fraction containing
the factor was incubated with vascular smooth muscle cells, which were subsequently subjected to transcriptomics.
Changes to genes involved in immune function were particularly prevalent. In conclusion, dietary zinc deficiency
releases a humoral factor in animal models which promotes atherosclerotic plaque formation and increases indicators
of atherosclerotic plaque rupture. If this is reflected in atherosclerotic patients, zinc intake and absorption should
be an important consideration in treatment.
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PL3

Innovation of Agri-Food Industry by 4th Industrial
Revolution Technology
Yongbeom Lee
National Institute of Agricultural Sciences, Rural Development Administration, Jeonbuk 55365, Korea

The world is changing fast and the rapid development of technology is accelerating the pace of change. Science
has continually progressed since the advent of mankind, which has evolved civilization. It is truth of history that
the revolution of technology reshapes industry and transforms society. The upcoming 4th industrial revolution brings
up a new paradigm that can create unprecedented values through the convergence of data technology and artificial
intelligence. In particular, the linkage between heterogeneous industries by 4th industrial revolution technology can
propose innovative solutions to open up a new world of existing industries. Along with innovation of technology,
the ways producing, distributing, and consuming agri-food and environments surrounding agri-food industry are also
being changed and diversified. New technologies fused with new demands would inevitably create new market, which
is a crisis for a traditional agri-food industry or a new opportunity for the industry. One of the predicted trends
is rise in personal value inducing expansion of personalized services. For example, prescribing personalized food
with artificial intelligence would be a new diet model; it would be supported by a gigantic platform linking personal
information data bases (DBs) with health and preference, food components DB, and product information DB such
as producer and farming methods. Collaboration between medical industry, food industry, and agriculture is a basic
premise of the service. In terms of distribution, direct trade are already generalized and personalized distribution
will be activated much more. As well as previous industrial revolutions, the 4th revolution will induce a new industrial
structure and new social values. In this new era, convergence with other industry and personalized services would
be a crucial strategy to make use of the opportunity for the agri-food industry.
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PL4

Developing Cholesterol Reducing Food Products with
Phytosterols: Processing and Product Properties
Bhesh R. Bhandari
School of Agriculture and Food Science, University of Queensland, St. Lucia 4072, Australia

Currently, research focus has been given to develop new food products and ingredients from plant source as the
consumption of high amount of animal based products can potentially affect human health. However, the animal
based products are part of important diets of a large section of world population. Plant oil based spreads are also
widely used because of their lower cost than animal fat source such as milk fat. Milk is the most commonly used
balanced food in the world. Interestingly, milk and milk products are considered as a part of vegetarian (except
vegan) diet although they are animal source food. Fat-concentrated food products such as butter, cheese, and cream
are widely consumed western foods and are getting popular in Asian diet too. Notably, ghee (a clarified butter)
is used heavily in south Asia for cooking and in the preparation of many foods and dairy-based desserts. These
days, consumers are getting conscious and concerned by the presence of high level of cholesterol in such high-fat
dairy foods. Since the past decade it has been reported that the enrichment of plant source phytosterols in fat-rich
foods can reduce the negative effect of cholesterol present in such products. It has been well-established that the
phytosterols (sterols and stanols) having similar chemical structure to cholesterol, compete and block the absorption
of cholesterol in the digestive system. It has been reported that consumption of 2~3 g of phytosterols per day can
effectively reduce up to 10~15% of cholesterol in the blood within 2~3 weeks and may reduce the risk of heart
disease. There are already fat spreads and butter enriched with phytosterols available in the market. Some breakfast
cereal products have also been enriched with phytoesterols. Phytosterols are natural compounds present in the cell
membrane of plants (normally isolated from oils) and available in free (natural) and esterified forms. This presentation
will highlight the properties of phytosterols and method of their enrichment in selected products, such as fat spreads,
cheese, yoghurt, cereals, and oleogels.
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International Session 1
IS1-1

Computational Gastronomy: Food in the Age of Data
(Yong-Yeol Ahn)

IS1-2

Applications of Omic Technologies: Transcriptomics Signature of Isocitrate
Dehyrogenase 2 Deficient Mice
(Byungwhi C. Kong)

IS1-1

Computational Gastronomy: Food in the Age of Data
Yong-Yeol Ahn
Indiana University Bloomington, USA

Food is central to our lives, and our lives are becoming increasingly digitized. The amount of data about our food
preferences, food preparation and food consumption is growing rapidly. Examples include online recipes, databases
of chemical compounds in foods, and restaurant reviews, among many others. How is food consumption changing
in the 21st century? How can the new abundance of data help us to study the way we eat food? And how does
the availability of this data shape our culinary habits and preferences?

- 89 -

IS1-2

Applications of Omic Technologies: Transcriptomics Signature
of Isocitrate Dehyrogenase 2 Deficient Mice
Byungwhi C. Kong1*, Jeong Hoon Pan2, Jiangchao Zhao3, Jun Ho Kim4,
Young Jun Kim5, Jin Hyup Lee5, and Jae Kyeom Kim2
1

Department of Poultry Science, University of Arkansas, Fayetteville, AR 72701, USA
Department of Behavioral Health and Nutrition, University of Delaware, Newark, DE 19716, USA
3
Department of Animal Science, University of Arkansas, Fayetteville, AR 72701, USA
4
Department of Food Science and Biotechnology, Andong National University, Andong 36729, Korea
5
Department of Food and Biotechnology, Korea University, Sejong 30019, Korea
2

Mitochondrial NADP+-dependent isocitrate dehydrogenase (IDH2) is an evolutionarily conserved protein that catalyzes
the oxidative decarboxylation of isocitrate into α-ketoglutarate with concurrent reduction of NADP+ to NADPH.
Therefore, IDH2 is a metabolic regulatory enzyme in the forward TCA cycle and produces NADPH for the maintenance
of the reduced glutathione and peroxiredoxin systems in mitochondria. Impaired IDH2 function caused by genetic
mutation, specifically targeted to enzymatic activity, may contribute to alteration of hepatic mitochondrial fatty acid
β-oxidation. We performed RNA sequencing to compare hepatic transcriptome profiles of wild-type (WT) C57BL/6N
strain and IDH2‒/‒ germ-line knockout (IDH2 KO) mice. The transcriptomics analysis was performed using liver
tissues of both male and female WT and IDH2 KO mice. Differentially expressed genes (DEGs) were selected,
and subjected to further computational analyses to predict key biological functions, canonical pathways, and upstream
regulator(s), responsible for key signatures of hepatic transcriptome of IDH2 KO mice. Subsequently, the predicted
genes and pathways were validated using qPCR analyses. As results, a total of 6,583 transcripts was identified from
both WT and IDH2 KO mice liver tissues. Afterward, we identified 167 DEGs in IDH2 KO group comparing to
WT group per our criteria. Online bioinformatic analyses indicated that lipid metabolism is the most significantly
influenced metabolic process in IDH2 KO mice. The hepatic transcriptomics results suggested that IDH2 might play
a key role in homeostasis of lipid metabolism.
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International Session 2
IS2-1

Insect Proteins as Food Ingredients
(William L. Kerr)

IS2-2

3D Printing of Cellulose-Based Food
(Ido Braslavsky)

IS2-3

Supercooling Technology for Extended Shelf Life of Perishable Foods
(Soojin Jun)

IS2-1

Insect Proteins as Food Ingredients
William L. Kerr
University of Georgia, USA

There has been considerable interest in new sources of proteins that provide good nutrition, useful functional properties
and do not detract from the sensory properties of foods. One source may be insects, and entomophagy can be defined
as the practice of eating insects such as crickets, grasshoppers, and mealworms. While practiced in many countries,
the eating of insects is not common in North America or Europe. A promising area for exploration is the use of
insects as a food ingredient. Work on cricket powder (G. sigillatus and A. domesticus) shows the importance of
particle size in affecting the sensory acceptability of products. In addition, the cricket protein may be manipulated
top improve functional properties. The proteins can be categorized as vitellogenin, cuticle, insect flight muscle, and
enzymes. The cricket powders are slightly less hygroscopic than soy powder, and have good flowability. The cricket
samples had reasonably good emulsifying properties that were improved by processing at high pH. The proteins
were least soluble at pH 4~5. Dynamic rheology showed that cricket flour could form soft gels at T>65°C, however
the firmest gels were formed at pH>8. When incorporated into extruded snacks, the product had good expansion
at cricket flour levels less than 15%. Consumers found product with 5% cricket flour to be most acceptable.
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IS2-2

3D Printing of Cellulose-Based Food
Ido Braslavsky1,2*, Shay Shemesh1, Tomer Shwartz1,
Racheli Weizman2, and Oded Shoseyov1,2

1

Robert H. Smith Faculty of Agriculture, Food, and Environment, The Hebrew
University of Jerusalem, Rehovot 7610001, Israel
2
SavorEat, Rehovot 7610001, Israel

3D food printing brings the opportunity to personalize food according to the needs and preferences of the customers.
Cellulose that can be consumed as non-caloric fibers have rheological properties that are suitable for printing, such
as shear thinning, and has the ability to stabilize emotions due to the Pickering effect, and serve as a binder of
food. Here, the platform for food printing based cellulose will be described. The textures of the printed food are
influenced by printed materials and local processes such as heating. Thus the printing method including heating
during printing for fine control of the texture and chemical reactions. The ability to print food with directly from
basic raw known ingredients will allow for low calorie, gluten-free, tailored meal, and open new gastronomical
experience. The 3D printing will allow also for a change in food distribution that will be based on the dissemination
of the raw ingredients with final preparation of the food on the customer end. The digital control on the ingredients
and texture open a new horizon for the personalization of food, with adaptive capabilities to the costumer restrictions,
needs, and preferences. The preparation on demand will allow for fewer additives for conservation toward cleaner
label, with the capability to use a variety of protein sources. Funding by the Israeli agriculture ministry is
acknowledged.
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IS2-3

Supercooling Technology for Extended Shelf
Life of Perishable Foods
Soojin Jun
University of Hawaii, USA

An innovative supercooling device was developed to preserve fresh quality of foods at subzero temperature by treating
them with a combination of pulsed electric field and an oscillating magnetic field. The magnetic and electric fields
keep water molecules vibrating to prevent the formation of ice crystals even as products drop below freezing
temperatures. Therefore, under the subjected environment, supercooled foods do not need to undergo a thawing process,
thus allowing them to maintain their quality, texture, and nutrients while extending their shelf life. The fabricated
device successfully maintained perishable meat products and fruits in a supercooled state at around ‒4~‒7°C, and
their original freshness could be kept intact for transportation and storage purposes. A microcontroller-based supercooling control unit was designed and fabricated to achieve a stable supercooled state using a combination of pulsating
electric fields and oscillating magnetic fields. General performance of the supercooling unit was examined via supercooling beef steak at an ambient freezer temperature range of ‒8 to ‒10°C. An internal beef temperature of ‒4°C,
approximately two degrees below its freezing point, was maintained for up to two weeks. Quality assessment factors
such as color, lipid oxidation, drip loss and texture of supercooled beef samples were evaluated and compared with
those of refrigerated (at 4°C), frozen (at ‒18°C), and fresh samples. Similar procedures were repeated and validated
for highly perishable fish and fruit samples.
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International Session 3
IS3-1

The Muscadine Grape: Utilizing Its Waste for Nutraceutical Advantage
(Maurice R. Marshall)

IS3-2

Astaxanthin, Histone Deacetylase 9, and Metabolic and Inflammatory Diseases in Obesity
(Ji-Young Lee)

IS3-3

Elderly-Friendly Foods
(Kaoru Kohyama)

IS3-4

Chicoric Acid Promotes Glucose Uptake and Extends Lifespan.
(Yeonhwa Park)

IS3-1

The Muscadine Grape: Utilizing Its Waste for
Nutraceutical Advantage
Maurice R. Marshall
Food Science and Human Nutrition Department, University of Florida, Gainesville, FL 32611, USA

Muscadine grapes are a native species grown in the Southern States including Florida. Their nutraceutical benefit
has been well documented. The major use of these grapes is in wine and juice production with about 20% by
weight of the grape as waste. Some of the waste is used to extract phenolics for supplements and the seeds are
used to produce grape seed oil. Unfortunately, most of the waste is dumped in landfills losing the greatest concentration
of nutraceuticals. Phenolics from this waste can reduce toxic acrylamide in a solution and fried chip model systems.
Inhibition of acrylamide over 95% occurred in a model solution system depending on concentration with skin phenolics
showing a higher inhibition than seeds. Dipping potato chips in a muscadine skin polyphenol solution reduced acrylamide formation approximately 75%. A second advantage for this waste may be in using the seeds to produce grape
seed oil. Muscadine grape seed oil (MGSO) is a novel source of tocotrienols; a form of vitamin E shown to reduce
adipogenesis and adipose inflammation. MGSO produced significant amounts of α- and γ-tocotrienol with little change
over two seasons. Accumulation of triglyceride was lower in MGSO compared to rice bran and olive oils. A solid
phase tocotrienol rich fraction significantly reduced mRNA and protein expression crucial to adipogenesis. This fraction
also reduced LPS-induced proinflammatory gene expression in human adipocytes and cytokine excretion. Collectively
the work demonstrates the potential for processors in utilizing this waste to their advantage as value added byproducts.
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IS3-2

Astaxanthin, Histone Deacetylase 9, and Metabolic
and Inflammatory Diseases in Obesity
Siqi Hu, Hyunju Kang, Minkyung Bae, Yoojin Lee, Mi-Bo Kim,
Tho Pham, Young-Ki Park, and Ji-Young Lee*
Department of Nutritional Sciences, University of Connecticut, Storrs, CT 06269, USA

We previously demonstrated that astaxanthin (ASTX), a xanthophyll carotenoid, prevented the development of nonalcoholic steatosis hepatitis (NASH) in diet-induced obesity mice, which was attributed to its inhibitory effects on
histone deacetylase 9 (HDAC9). ASTX also inhibited changes in metabolic phenotypes of hepatic stellate cells based
on the experiments with a Seahorse XF analyzer. To determine the role of HDAC9 in obesity-associated metabolic
dysfunctions and inflammation, we fed male and female wild-type (WT) and global Hdac9 knockout (KO) mice
a high fat/high sucrose/high cholesterol diet for 20 weeks. Male Hdac9 KO mice weighed drastically less than male
WT mice with noticeable body weight differences starting from week six, although they consumed more food than
WT mice. In the liver, male Hdac9 KO mice showed significantly lower weights, steatosis score, and triglyceride
content with significantly decreased expression of lipogenic genes than WT counterparts. However, there were no
significant differences in these parameters between female WT and KO mice. As we observed marked body weight
differences between male WT and KO mice, mice were subjected to a comprehensive lab animal monitoring system
to determine their metabolic rate, energy expenditure, and physical activity. Both in light and dark cycles, O2 consumption and energy expenditure were significantly higher in male KO than male WT mice, but no significant differences were observed with female mice. However, physical activities were not significantly different regardless of
sex and genotype of mice. Therefore, the significantly lower body weights in male KO mice than male WT mice
are likely due to their increased metabolic rate and energy expenditure, but not to increased physical activity. Our
data indicate that there are evident sex-dependent effects of HDAC9 on metabolic rates and energy expenditure
with male KO mice showing higher metabolic rates similar to females. Also, the repression of HDAC9 by ASTX
likely contributes to its health benefits in preventing obesity-associated metabolic dysfunctions and inflammation.
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IS3-3

Elderly-Friendly Foods
Kaoru Kohyama
Food Research Institute, National Agriculture and Food Research Organization (NARO),
Tsukuba, Ibaraki 305-8642, Japan

Aging has progressed worldwide. The requirement of elderly-friendly foods in our super-aged society has also
increased. Care foods for individuals who have difficulty in mastication must be soft enough to be consumed by
compression with the tongue and hard palate without chewing. Japan is the leading country in the context of aging
populations, as the number of elderly people aged 65 years and over in Japan is about 34 million, and the percentage
of elderly individuals in the population was 27.3% in 2016. The elderly population will further increase and reach
approximately 40 million by 2042. In contrast, the total population has decreases since 2007. Since 2012, the Japanese
Ministry of Agriculture, Forestry, and Fisheries has promoted new care foods for people with dysphagia, difficulty
in mastication, malnutrition, and future frailty. Smile Care Foods with a red/yellow/blue mark are being promoted
to aid consumers in choosing suitable food products in each area of a storefront. I will talk about the Smile Care
Foods and present situation of elderly-friendly foods in Japan. One of the categories included in Smile Care Foods
(yellow 3) is the tongue-mashable level. Human tongue pressure has been widely measured using a handy, balloon-type
sensor. The maximum voluntary tongue pressure of healthy adults has been reported as 40~100 kPa. It deceases
with age and a diagnosis of decreased tongue pressure is made if it is less than 30 kPa. However, to date, numerical
values for food texture that can be mashed using the tongue have not been presented. I will speak our resent study
on evaluation of soft food texture using a soft machine equipped with an artificial tongue.
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IS3-4

Chicoric Acid Promotes Glucose Uptake and Extends Lifespan.
Yeonhwa Park1*, Ye Peng1,2, and Quancai Sun2
1

Department of Food Science, University of Massachusetts Amherst, Amherst, MA 01003, USA
2
School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China

Chicoric acid, a hydroxycinnamic acid, has been reported to possess a variety of health benefits, including protection
against viral infection, oxidation, inflammation, obesity and neurotoxicity. The role of chicoric acid on aging and
glucose homeostasis, however, are still not clear. Therefore, the goal of the current study was to determine the
effects of chicoric acid on aging and glucose homeostasis. Treatment of chicoric acid, at 25 and 50 µM, significantly
extended the lifespan of Caenorhabditis elegans and increased median survival rates. Two indicators of aging, declines
of pumping rate and locomotive activity were delayed by treatment of chicoric acid compared to the control. In
addition, chicoric acid enhanced resistance to oxidative stress compared to the control. These effects of chicoric
acid were in part via AAK-2 (a homolog of AMP-activated protein kinase) and SKN-1 (a homolog of nuclear factor
erythroid 2-related factor 2). Furthermore, chicoric acid enhanced glucose uptake and the phosphorylation of protein
kinase B (Akt, an indicator of insulin signaling pathway) insulin-independently in C2C12 myotubes. Improved glucose
uptake by chicoric acid was dependent of the changes of AMP/ATP ratio, followed by the phosphorylation of
5’-AMP-activated protein kinase α (AMPKα) in C2C12 myotubes. Taken together, these results suggest the potential
use of chicoric acid as an anti-aging and anti-diabetic bioactive compound.
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International Session 4
IS4-1

3D Printing of Food
(Jie Sun)

IS4-2

Applications of Electrospun Nanofibers in Food Packaging
(Joongmin Shin)

IS4-3

Fabrication of Portable Sensors and Biomass Originated Materials for Their
Biocontrol Strategies in Food and Human Welfare
(Shruti Shukla)

IS4-1

3D Printing of Food
Jie Sun
Xi’an Jiaotong-Liverpool University, China

Different from robotics-based food manufacturing, 3D food printing integrates 3D printing and digital gastronomy
to revolutionize food manufacturing with customized shape, color, flavor, texture, and even nutrition. Hence, food
products can be designed and fabricated to meet individual needs through controlling the amount of printing material
and nutrition content. Compared with 3D printing applications in product design, component manufacturing and medical implants, 3D printing of food is a relatively nascent field. With the target of fabricating customized food pieces,
a growing number of projects, commercial food printers and printed food products have been launched in the past
five years. They place creativity and control at the center of this technology by allowing users to manipulate food
forms and materials automatically and directly. As a result, our eating experiences can go beyond taste to encompass
all aspects of gastronomy. Besides, 3D printing is also involved in indirect food printing such as fabricating food
molds, packaging and synthetic meat, produce biosensors with microscale components, and dispense microstructures
with sensitive ingredients. The talk is to collate, analyze, categorize, and summarize information pertaining to 3D
printing in food applications, and its impact on food processing, as well as to provide a critical insight into the
direction of future development. We hope that food scientists can tap the advantages of this technology to transform
their understanding of body needs into customized meals in the near future.
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IS4-2

Applications of Electrospun Nanofibers in Food Packaging
Joongmin Shin
California Polytechnic State University, USA

Electrospinning is a useful and efficient method which use electric force to draw charged threads of polymer solution
or polymer melts to produce submicron/nanoscale polymeric fibers. Due to its versatility and cost-efficiency, a considerable amount of work and study carried out to utilize the technology in a wide range of applications, including
tissue engineering, energy storage, composite materials, etc. The electrospinning technology can be used to develop
a wide variety of nano polymeric fibers to improve performance for packaging application, including improvement
of polymer’s physical and barrier properties, delivery of nutraceuticals to foods, scavenging unpleasant odors, and
so on. This presentation will introduce relevant technological approaches, potential application, and the recent trend
of electrospun nanofiber in the food packaging field. Also, the current technical weakness and expected challenges
from the market will also be discussed.
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IS4-3

Fabrication of Portable Sensors and Biomass Originated Materials for
Their Biocontrol Strategies in Food and Human Welfare
Shruti Shukla1*, Vivek K. Bajpai2, Myunghee Kim3, Yun Suk Huh4, and Young-Kyu Han2
1

Department of Food Science and Technology, National Institute of Food Technology Entrepreneurship and Management
(NIFTEM), Sonipat 131028, Haryana, India
2
Department of Energy and Materials Engineering, Dongguk University-Seoul, Seoul 04620, Korea
3
Department of Food Science and Technology, Yeungnam University, Gyeongbuk 38541, Korea
4
Department of Biological Engineering, Biohybrid Systems Research Center (BSRC),
Inha University, Incheon 22212, Korea

The utilization of a sustainable and biocompatible nanomaterials in the food safety sector has been always in urgent
demands for their better advancements. Here in this work, we brief the utilization of green biomass nanomaterials
in various food and human health aspects. In our continued research strategies, we have developed several techniques
of portable sensing devices, green graphene-based aerogels as better toxin adsorbents, biomass originated nanocarbon
quantum dots in food safety, drug delivery, nutrient delivery and cancer therapies. The utilization of a sustainable
and lightweight 3D graphene aerogel (GA) synthesized from crude biomass as a cell growth promoter and an adsorbent
for the efficient removal of a food toxicant histamine from the real food matrix has been explored. Interestingly,
GA promotes the wound-healing ability on the scratched epithelial cell surfaces via enhancing the cell migrations
as also validated by the western blot analysis via expression levels of epithelial β-catenin and E-cadherin proteins.
Further, in terms of portable devices, localized surface plasmon resonance (LSPR) chip format was developed with
antigen-antibody reaction-based detection symmetry using the self-assembly of gold nanoparticles (AuNPs), which
is able to detect several microbial pathogens and human viral antigens. Specifically, plasmonic sensor, using AuNPs
to achieve a regulated diameter for the AuNP monolayers, deposited on a transparent substrate produced longitudinal
wavelength extinction shifts via LSPR signals. Additionally, the immunofunctionalized electrochemical immunosensing
platform was developed for the detection of Cronobacter sakazakii using a graphene oxide/gold composite. Overall,
biocompatible and multifunctional nanomaterials represent a promising platform to reduce the environmental health
risks associated with food and health hazards.
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S1-1

Review of Saengshik (Natural Raw Meal) Market
and Research Status
Mi Houn Park
EROM R&D Center, EROM Co., Ltd.

‘Saengshik (natural raw foods)’, in the dictionary sense, is the opposite of cooked foods, which means eating raw
food without cooking for health. However, in modern times, various plant raw materials such as cereals, vegetables,
fruits, mushrooms, seaweeds, refer to a simple or convenient meal prepared with powder by minimizing the destruction
of nutrients by using low temperature drying or freeze drying methods. Saengshik has been marketed since the
2000s in Korea with the image of convenient health foods that can be easily consumed with various vegetable
ingredients. It has grown rapidly to from a market of 300 billion won by the min-2,000s, and it has been in circulation
for about 20 years. Saengshik can be ingested by minimizing the destruction of nutrients because it does not undergo
heat treatment of various plant ingredients. And also, it contains not only nutrients such as vitamins and minerals,
but also various plant chemicals such as flavonoids, polyphenols, and carotenoids in plants. Therefore, it is known
to have various functions such as antioxidant, anti-inflammatory, anticancer and anti-obesity effects by functions
of these bioactive substances. Efforts have been made to verify the potential of various bioactive functions of Saengshik
for the last decade, and thus studies on nutrition of Saengshik, disease prevention and treatment have been reported
through animal and clinical trial models. Recently, as the aging society accelerates, the number of diabetic, hypertension, cancer and dementia patients is rapidly increasing, and especially the elderly’s digestive function and nutritional problems are seriously considered. Saengshik is simple and easy to consume as a powder type with various
bioavailability can be considered as a value of future food. Therefore, if we differentiate the ingredients of Saengshik
more functionally and develop various products with having variable taste and aroma, it is expected that it will
be an alternative to future food that can satisfy not only disease prevention and treatment functions but also various
levels of preferences.
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S1-2

Anti-Inflammatory Effect of Saengshik on Dextran Sulfate Sodium (DSS)
and DSS+High Fat Diet (HFD)-Induced Colitis in C57BL/6J Mice
Kun-Young Park1* and Sung-Ho Shin2
1

Department of Food Science and Biotechnology, Cha University
2
Erom R&D Center, Erom Co., Ltd.

Natural raw meal (NRM, Called Saengshik) has been taken as a health food. Saengshik is a mixture of powdered
raw meals containing cereals (brown rice, sorghum, adley, glutinous millet, soybean, black sesame, etc.), vegetables
(kale, carrot, burdock, pine needle, pumpkin, radish, etc.), mushrooms, sea weeds, and other natural materials, and
eaten by mixing it with water, milk, soymilk, etc. Anticolitis activities of fresh Saengshik (FS) and heated Saengshik
(HS) in dextran sulfate sodium (DSS) induced colitis mice were compared. Saengshik (NRM) on DSS+high fat
diet (HFD)-induced colitis in C57BL/6J mice was also studied. Both FS- and HS-fed colitis mice exhibited anticolitis
effects. FS-fed mice showed a much more marked decrease in various biomarkers related colotis than did HS-fed
mice. FS especially showed significant decrease the serum levels of proinflammatory cytokines and inflammationrelated inducible nitricoxide synthase (iNOS) and cyclooxygenase-2 (COX-2) expressions in the colon of the mice
than did HS. Body weight and obesity-related biomarkers (TG, TC, LDL, HDL, insulin, leptin, and adponectin)
were regulated and obesity was prevented in Saengshik (NRM) treated mice. NRM significantly suppressed colon
shortening, reduced edema, mucosal damage and the loss of crypts. Besides, NRM decreased serum levels of proinflammatory cytokines (TNF-α, IL-1β, and IL-6) and also suppressed iNOS and COX-2 expressions in colon mucosa.
Thus Saengshik has anti-inflammatory effects against DSS and DSS+HFD induced colitis in mice, and that these
effects are due to the amelioration of DSS and/or HFD induced inflammatory reactions.
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S1-3

Rice Breeding for the Bioactive Components Firming Up and Its
Materialized for the Production of Functional Rice
Foods and Nutraceutical Products
Mi-Young Kang
Department of Food Science and Nutrition, Kyungpook National University

Superjami, a locally developed high-functioning rice variety, and Superhongmi rice are materials that can help improve
the antioxidant metabolism and effectiveness of improving metabolism after menopause, respectively. To obtain certification as individual human health functional foods recognized by the KFDA, we have conducted in vitro, in vivo
test studies and human body application tests. In the case of Superjami with superior antioxidant content compared
to the general variety, animal testing and human testing, along with the antioxidant properties contained in the material
itself, confirmed that the body’s antioxidant metabolism is showing positive effects on the intake of these health-functioning food materials. In addition, Superhongmi rice with excellent taxifoline content in particular confirmed that
the material itself has a similar effect as isoflavon and that active use of these high-functional rice after the menopause
would be beneficial for preventing and improving metabolic diseases accompanying aging, as it shows efficacy in
improving metabolism, including bone metabolism in animal.
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S1-4

Effect of Saengshik Supplementation on Gut Microbial
Composition in Healthy Korean Adults
Ji-Hee Shin
Research Group of Healthcare, Korea Food Research Institute, Jeonbuk 55365, Korea

Saengshik is a type of meal replacement product or dietary supplement which is composed of an uncooked and
dried plant-based foods mixture containing whole grains, seaweeds, vegetables, legumes, fruits, and other natural
materials. Several studies have reported that Saengshik can confer benefits to health, such as anti-inflammatory, antioxidant, and anti-hyperlipidemia effects. The health-promoting properties of Saengshik are influenced by various
bioactive components absorbed through the intestine, and it is predicted that changes in intestinal microorganisms
may be involved. However, the effect of Saengshik supplementation on gut microbiota profiles has not yet been
studied. Therefore, this study aimed to investigate the effect of Saengshik administration on the composition of gut
microbiota. A single group-design trial was conducted on 91 healthy men and women. The participants received
40 g of Saengshik for eight weeks, and then feces were collected from the subjects at two fixed time points (at
baseline and the endpoint) for gut microbiota profiling analysis. Gut microbial compositions were investigated in
stool samples using a 16S rRNA sequencing method. After excluding samples with low sequencing depths (<10,000
reads), gut microbiota compositions were analyzed in 89 paired samples (39 men and 50 women) and were compared
between before and after Saengshik supplementation. There were significant differences in the gut microbiota profiles
between before and after Saengshik intake. Alpha diversity decreased after the Saengshik treatment (P<0.05). The
relative abundance of Bacteroidetes significantly increased (P<0.0001), whereas Proteobacteria significantly declined
(P<0.0001) following Saengshik supplementation. Enterococus, Faecalibacterium, Bacteroides, and Gemmiger amounts
significantly increased by Saengshik supplementation. To our knowledge, this is the first investigation of the effects
of Saengshik intake on changes in gut microbiota, and our results suggest that alterations of gut microbiota should
be considered a key aspect in Saengshik-mediated health promotion effects. Furthermore, additional studies are needed
on the association between gut microbiota and physiological phenomena changed by Saengshik.
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S2-1

Population Level Analysis of Korean Gut Microbiome
Young-Do Nam
Research Group of Healthcare, Korea Food Research Institute

Human gut microbiome plays crucial roles in harvesting energy from the diet, stimulating the proliferation of the
intestinal epithelium, developing the immune system, and regulating fat storage in the host. Numerous diseases including type 1 & 2 diabetes (T1 & T2D), inflammatory bowel disease (IBD), gastric and colonic cancers, and even
CNS-related disorders and aging have been shown to be linked to dysbiosis of gut microbial communities. Recent
advances in microbiological analysis methods and application of systems biology in data interpretations allow us
to understand the close association of the gut microbiota with human health and critical illnesses. And the human
gut microbial information could be applied to prepare future disease prevention strategies, personalized health care
guides, and novel therapeutic interventions. The composition of gut microbiome and its functions are affected by
various intrinsic and extrinsic factors including host’s lifestyle, diet, ethnicity and geographic location, etc. There
are significant differences in gut microbial composition between populations in different countries and, therefore,
country-wide compilations of gut microbial information have been constructed in various countries such as US, UK,
Belgium, Netherlands, China, and Japan, etc. For the development of personalized healthcare based on Korean gut
microbiome, Korea Food Research Institute (KFRI) analyzed gut microbiome and various host related factors of
a general Korean population. The Korean microbiomes showed different compositions compared to those of other
countries and consisted of two enterotypes predominated by the Bacteroides and Prevotella genera. Various factors,
especially, host age and defecation frequency were found to be significantly associated with microbial diversity and
inter-individual microbiome variation, and several microbial genera were associated with host factors for which associations can be enterotype-specific. We expect that our data will be utilized as a dataset representing the healthy Korean
population, allowing further studies regarding its gut microbiome.
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S2-2

Exploring Extremely Halophilic Archaea: From Food to Human Gut
Seong Woon Roh
Microbiology and Functionality Research Group, World Institute of Kimchi, Gwangju 61755, Korea

On the basis of culture-dependent studies, archaea had been mainly thought to be extremophiles thriving under extreme
conditions, such as hot springs, salt lakes, acid mine drainages, submarine volcanic habitats and deep oil reservoirs;
however, it has been revealed that the archaea are common in various environments and are involved significantly
in the process of methanogenesis and in global biogeochemical cycles of carbon and nitrogen. The extreme halophiles
are well adapted to hypersaline environments, even though high salinity is toxic to most cells. These extremely
halophilic archaea, also called haloarchaea or halobacteria, are known to have red-pigmented colonies and generally
require more than 1.5 M NaCl for growth. All haloarchaea are clustered tightly within the class Halobacteria in
the phylum Euryarchaeota; this class comprises currently six families in three orders with 62 genera and 258 species.
Ecological studies of the haloarchaea in extreme environments have been performed using culture-dependent and
next-generation sequencing approaches. It was found that the haloarchaea in food and human gut were more physiologically versatile than was previously suspected and that diverse extremophilic haloarchaea having unknown ecological
potentials could be cultivable with intensive cultivation efforts.
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S2-3

Fecal Elements Influence Gut Microbiota and
Host Metabolic Homeostasis
Kwang Hyun Cha1*, Jung-Seok Yang1, Dae-Geun Song1,
Cheol-Ho Pan1, and GwangPyo Ko2,3,4
1

Natural Product Informatics Research Center, KIST Gangneung Institute of Natural Products
Department of Environmental Health Sciences, School of Public Health, Seoul National University
3
Center for Human and Environmental Microbiome, Seoul National University
4
KoBioLabs, Inc.

2

Despite considerable evidence that exposure to toxic heavy metals is significantly associated with host metabolic
disorder, few studies have investigated the relationships between fecal elements, gut microbiota, and host metabolism.
We analyzed 28 elements from 304 feces of human twins and evaluated the effects of fecal elements on both gut
microbiota and metabolic disorder. Fecal beryllium content was found significantly correlated with biomarkers of
metabolic disease and metabolic disease-related gut microbiota. In vitro human fecal culture showed marked shifts
in microbial community after beryllium treatment. In mice fed a high-fat diet, 30 ppb of beryllium exposure resulted
in significant body weight gain and increased plasma biomarkers for metabolic disorder with an altered microbial
community and intestinal function. Our findings indicate that low doses of beryllium perturb the gut microbiota
and worsen host metabolic disorder, which is significant implication in public health.
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S2-4

Impact of Carbohydrate Consumption on Gut Microbiome
and Metabolic Syndrome in Mice
Eunjung Lee
Research Division of Strategic Food Technology, Korea Food Research Institute, Jeonbuk 55365, Korea

With the steep rise in the prevalence of obesity in Asian countries, controlling the metabolic syndrome is emerging
as an important health problem. Since severe obesity induced by high fat consumption is known to cause obesity-related
metabolic disease such as diabetes, arthrosclerosis, and stroke, the diet-induced obesity (DIO) model using high-fat
diet (HFD) is the most widely used in the world. Recent studies have pointed to differences in the pattern of metabolic
syndrome in Western and Asian countries. Despite lower body mass index (BMI) and obesity rate, Asians show
severe features of metabolic syndromes such as higher fat mass within same BMI, impaired insulin secretion, young
age-onset of diabetes, and increased prevalence of diabetes, ischemic stroke, and retinopathy. The causes of severe
metabolic diseases in Asians vary, but are usually assumed to be the differences between genetic background and
dietary habits. In particular, Koreans take 60~70% of calories from carbohydrates, unlike Westerners whose ~40%
of calories come from fat. To investigate the effect of high-carbohydrate consumption on metabolic syndromes, we
examined comparative study of high carbohydrate diet (HCD, 65% kcal from carbohydrates) and HFD (61% kcal
from fats) in mice. Our findings have shown that feeding HCD changes gut microbiota and aggravate metabolic
syndromes such as insulin resistance and dyslipidemia, despite mild weight gain compared to HFD feeding. Through
the experiment with fecal microbiota transplantation after antibiotic treatment, it was demonstrated that the altered
gut microbiota is a mediator for the deterioration of metabolic syndromes caused by carbohydrate consumption. To
establish a Koreanized gut microbiota mice model, further studies using gnotobiotes implanted with Korean specific
microbiota and fed HCD need to be performed.
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S3-1

The Present and Future of Research on Deer Antler: At the
Viewpoint of Oriental Medicine Specialized Company
Jin-Soo Kim
Research & Development Innovation Center, Kwangdong Pharmaceutical Co., Ltd.

For thousands of years, deer antlers have been used in Asian countries to promote rapid recovery, stimulate growth
in children, strengthen weak bones and muscles, alleviate cold hands and improve blood flow. However there is
not much scientific research as the pharmacological values of deer antler base have been ignored for many years.
Hence, Kwangdong has focused on the pharmacological value of deer antlers for several years and carried out a
great number of pharmacological and functional food studies on deer antler base. The functionality of deer antler
base has been studied under a variety of conditions, including traditional manufacturing methods, fermentation, ultrasonics, ultra-high pressure and solvent changes etc. Based on these preliminary data, a wide range of in vivo and
clinical trials have been conducted and applied to business. The latest research of Kwangdong may lead to scientifically
proven applications of the traditional oriental herbal foods, especially deer antler in health and nutrition related markets.
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S3-2

Enhancing Health Benefits of Yak-kong by Fermenting with a Novel
Probiotics Strain Derived from Korean Infant Intestine
Hee Yang1*, Eun-Hee Doo2, Taekyung Lee3, Jae Hwan Kim3,
Seunghee Yang3, Chul Sung Huh2, and Ki Won Lee1,3
1

Center for Food and Bioconvergence and 3Department of Agricultural Biotechnology,
Seoul National University, Seoul 08826, Korea
2
Graduate School of International Agricultural Technology, Seoul National University,
Pyeongchang, Gangwon 25354, Korea

There are many kinds of microorganisms in the human intestine. In the large intestine, these bacteria metabolize
food substances and produce many bioactive compounds including short-chain fatty acids and amino acids, which
have health-promoting effects. Recently, these metabolites produced by probiotics are referred to as “postbiotics”.
Postbiotics can be produced by fermentation with microbiome as functional food materials that have beneficial effects
on human health. Yak-kong is a black soybean, which contains more plentiful of various bioactive compounds compared to other soybeans. During the last several years, our laboratory has shown a wide variety of health benefits
of yak-kong. In an effort to enhance the health benefits of yak-kong, we tried to find the best-fit probiotics strain
producing postbiotics. Firstly, we isolated 566 probiotics strains from feces of 30 Korean infants who were less
than 100-days old and had been fed only human breast milk. These lactic acid bacteria were selected in an anaerobic
condition with selecting media for Bifidobacterium and Lactobacillus spp., which are the most common bacteria
in the infant intestine microbiome. Among those 566 strains, a Bifidobacterium animalis ssp. Lactis (KT9-4) was
finally selected because it contains 13 highly active enzymes involved in carbohydrate, protein, and lipid metabolism
including α-, β-glucosidase and α-, β-glalactosidase; valine and leucine arylamidase; esterase, and lipase. The ability
of KT9-4 to ferment yak-kong was superior to that of B. animalis ssp. Lactis (KCTC5854). Metabolite profiling
was analyzed with UPLC-qtof-MS and total 260 metabolites were identified using Human Metabolites Data Base.
Of those 109 metabolites were increased in KT9-4-fermented yak-kong compared to non-fermented yak-kong. The
EtOH extract of KT9-4-fermented yak-kong enhanced immunomodulatory functions including splenocyte proliferation
and macrophage cytokines production. Additionally, the water extract of KT9-4-fermented yak-kong increased the
expression of myosin heavy chain protein and decreased proteins related to muscle loss in murine myocytes. These
results indicate that KT9-4, a novel probiotics strain isolated from Korean infant intestine, enhances health benefits
of yak-kong by producing postbiotics, and consequently has potential as a functional material.
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S3-3

Development of Medifood Material by the Application
of Korean Medicine Theory
Seong-Soo Roh
College of Korean medicine, Daegu Haany University, Deagu 42158, Korea

Korean medicine, which is recognized worldwide as a traditional medicine, is a medicine that treats patient's diseases
by medication treatment, acupuncture, and manual therapy and so on. Among them, herbal medicines that are available
as food are frequently used in Korean medicine prescriptions. That is, it is called “Food Public Medicinal Herbs”.
Like this, there are many medicines that consist only of “Food Public Medicinal Herbs” in Korean medicine prescription for disease treatment. The typical prescription is ‘Sa Mul Tang’, and the functional foods developed by
its utilization are commercial goods such as ‘He Mo Him’ and ‘Baek Soo Oh Gung’. In general, Korean medicine
prescription is composed of a complex consisting of many medicinal medicines, rather than a single medicinal herbs.
Moreover, the formulation is traditionally used to pill, discutient, ointment, decoction, etc. The composition of such
complex prescription is based on ‘Gun Sin Jwa Sa’, that is one of the theory of drug composition and it is included
a very scientific combination principle. After understanding the generalization about Herb-pair theory combining
a single herb and ‘Gun Sin Jwa Sa’ theory that developed the Herb-pair theory if this is applied to the development
of health functional food, it will be possible to develop superior functional materials.
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Potential Health Beneficial Effects of Edible Seaweeds:
In Vitro and In Vivo Studies
Yunkyoung Lee
Department of Food science and Nutrition, Jeju National University, Jeju 63243, Korea

More than 620 seaweeds exist around the Korean peninsula, and approximately 50 seaweeds are considered edible.
Recent epidemiological study demonstrated that populations who consume more seaweed have a tendency to lower
risks of metabolic syndrome. In this talk, I will summarize results of various brown seaweeds on their potential
health beneficial effects by using in vitro and in vivo models that have been carried out in my laboratory last several
years. Seaweeds are classified to green, red, and brown seaweeds, and majority (more than 60%) of frequently consumed seaweeds are brown; therefore, we initiated our studies with heavily consumed brown seaweeds in Korea.
Briefly, desalted and freeze-dried four popular brown seaweeds, Undaria pinnatifida (UP), Laminaria japonica (LJ),
Hizikia fusiforme (HF), and Sargassum fulvellum (SF) were supplemented in high-fat diet (HFD, 60% calories from
fat) in C57BL/6N mice for 16 weeks to investigate anti-obese and anti-inflammatory effects of seaweeds. In an
early phase of feeding period, HF and LJ appeared to have slight preventive effects of diet-induced obesity (DIO),
but this phenomenon faded away as the feeding experiment continued. In spite of being obese, all four seaweed
supplemented groups had significantly less crown-like structures (CLS) in their epididymal adipose tissue suggesting
less inflammation occurred in adipose tissue that might affect systemic inflammation compared to HFD group.
Especially HF and LJ also appeared to improve a whole-body insulin sensitivity measured by insulin tolerance test
in diet-induced obese mice. Furthermore, the seaweed supplementation altered the lipid accumulation in liver consequently influencing an insulin signaling related proteins in the liver as well. We further investigated the physiological
changes in muscle by seaweed supplementation and/or treatment in vitro and in vivo models showing potential health
beneficial effects and mechanisms of HF and LJ. Lastly, LJ water extract helped to maintain gut integrity that was
stimulated by lipopolysaccharides by regulating tight junction related proteins and inflammation in epithelial cell
line. Collectively, brown seaweeds especially LJ and HF seemed to have potential health beneficial effects such
as anti-inflammatory and anti-diabetic effects in various organs to contribute the entire systemic health. Currently,
studies to screen a wide range of edible seaweeds for their bioactive properties and look for responsible compounds
and their mechanisms are in progress.
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S4-1

Development of Functional Foods for Allergic
Rhinitis Using Aster yomena
Kyung-A Hwang*, Yu-Jin Hwang, Jin Song, Jeong Sook Choe, and Ha Cheol Hong
Functional Food & Nutrition Division, National Institute of Agricultural Sciences, RDA

Recently, the incidence of allergy is increasing due to the increase of allergy factors such as fine dust due to changes
in living environment. Allergies such as allergic rhinitis, asthma and atopic dermatitis are caused by immunoglobulin
E (IgE)-mediated immediate hypersensitivity reactions. Recently, natural medicines are being used for treatment of
various allergic diseases to maintain the natural balance of immune factors. Aster yomena (AY) is a traditionally
been used in the treatment of runny nose, sneezing, and congestion. And we have also reported that AY extracts
reduce lung inflammation in yolk-induced asmatic mouse. Nevertheless, there has been no study on the mechanism
of action of AY. In his study, we identified the anti-allergic effect of AY in OVA-induced type1 allergic model
and it’s mechanism using RBL-2H3 mast cells and tested it’s efficacy of anti-allergic rhinitis through clinical tirals.
In mice with OVA-induced allergic rhinitis, oral administration of AY reduced secretion of IgE and histamine in
the plasma. AY regulated both Th1 and Th2 cytokines levels in the plasma. AY significantly inhibited IL-4, one
of the major Th2 cytokines. And other Th2 cytokines (IL-5 and IL-13) were also clearly inhibited by the AY. Among
Th1 cytokines, AY tended to increase the production of IFN-γ, TNF-α and IL-12. In addition, AY showed dose-dependent inhibition of β-hexosaminidase release and reduction in mRNA levels of Th2 cytokines such as IL-4, IL-5, IL-13,
and MCP-1 in RBL-2H3 cells. And also, AY extracts inhibited the increase in expression of p-STAT6, GATA3,
and c-Maf and increased the expression of p-STAT1, T-bet, and IRF1 compared to those in the OVA-sensitized
cells. In addition, the results of clinical trials showed that the improvement of allergic nasal symptoms (sneezing,
runny nose, nasal congestion, runny nose, runny flipping, and snoring) were confirmed. Therefore, this study confirmed
the prevention, efficacy and mechanism of action of AY extracts in allergic disease, and it was registered as a
health functional food functional ingredient of the Ministry of Food and Drug Safety.
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S4-2

Development and Significance of the Jeju Lava Seawater
Mineral-Coated SKB 5th Generation Probiotics
Seung Hun Lee
Research Director, Bio R&D Center, SK Bioland Co., Ltd.

Dysbiosis is an imbalanced condition between beneficial and harmful intestinal bacteria and leads to various diseases
such as inflammatory bowel disease (IBD) and diarrhea. Patients with diarrhea take antibiotics or probiotics to improve
symptoms and maintain gut homeostasis. Probiotics are microorganisms that provide health-boosting effects to the
host and various probiotic products are launched every year. A good probiotic product should deliver lactic acid
bacteria to the intestine alive and sustain the number of bacteria during storage. In the past, the 1st and 2nd generation
probiotics were developed for improving intake stability with lipid microencapsulation and enteric coating technology.
The 3rd and 4th generation probiotics were coated with coating agents such as sugar and proteins to extend the
shelf life. However, these products were not able to improve both the storage stability and the survival rate of
lactic acid bacteria in the gastrointestinal (GI) tract. Therefore, development of the 5th generation (5G) probiotics
that fulfill two criteria have been demanded. In this study, we developed the Jeju lava seawater mineral-coated probiotics as 5G probiotics and evaluated not only two stabilities but also functionality using the intake simulation
model and the accelerated stability experiment. When microorganisms are exposed to environmental stresses such
as temperature, pH and osmotic pressure, the physiological status and properties of the cells get affected easily.
The Jeju lava seawater containing abundant magnesium (Mg), potassium (K), selenium (Se), zinc (Zn), etc. was
used as culture water to give salt stress. Because of minerals in lava seawater, proteins in medium were precipitated
out and the morphology of probiotics changed. 30% of lava seawater in culture medium provided the optimum
viability and protein contents of probiotics. The intake simulation model was designed and utilized to mimic the
condition and process of ingestion, attachment, and immune response of lactic acid bacteria in human body. The
tolerance test against artificial gastric juice (0.4% pepsin, pH 3.0) and bile salt (0.3% oxgall, pH 6.5) was carried
out continuously and the survival rate of mineral-coated probiotics was higher than normal probiotics. Also, adhesion
to mucin, cell surface hydrophobicity, and immune-enhancing effect on RAW264.7 cells of mineral-coated probiotics
were increased. The accelerated stability experiment showed that the number of live mineral-coated probiotics sustained
much longer than that of normal probiotics. In conclusion, the salt stress condition improved the viability and functions
of probiotics and the minerals in lava seawater could alleviate electrolyte imbalance due to dysbiosis. For this reason,
we expect that the Jeju lava seawater mineral-coated probiotics could provide more significant health boosting effects
than normal probiotics.
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S4-3

Development of Health Functional Food from Food Crop Seedlings
Woo Duck Seo*, Mi-Ja Lee, Hyun Young Kim, Hyeon-Mi Ham, and So-Yeun Woo
Crop Foundation Division, National Institute of Crop Science, Rural Development
Administration, Jeonbuk 55365, Korea

Food crop seedlings contain naturally occurring bioactive secondary metabolites known as phytochemicals (flavonoids,
triterpenoids, saponins, etc). In this regard, researchers have been investigating biological activities of phytochemicals.
It has been reported that food crop seedlings possess beneficial properties such as antioxidant, improving women’s
menopause diseases and immunity effects. In this study, we identified and quantified 25 compounds among primary
and secondary metabolites from the food crop seedlings (barley, wheat, peanut, oat, and germinated soy germ) using
column chromatography, UHPLC-PDA-Orbitrap mass spectrometry and nuclear magnetic resonance (NMR). Also
we investigated pharmacological activities for bone protection in postmenopausal osteoporosis, anti-obesity, and liver
function development using in vitro and in vivo study. The food crop seedlings may be contributed to enhancing
the value of crop as a functional food ingredient and dietary supplement.

- 131 -

S4-4

Fermented Castanea crenata Inner Shell Extract Increase
Fat Metabolism and Decrease Obesity
Sung-Jin Lee
SK Bioland Co., Ltd.

This study aimed to investigate the effects of fermented chestnut inner shell extract (FCCE) by Saccharomyces cerevisiae on high fat diet (HFD)-induced obesity and hepatic steatosis in vivo model. FCCE reduced body weight
gain compared to HFD-fed group. FCCE showed lower abdominal fat pad weight including epididymal, retroperitoneal,
and mesenteric adipose tissue compared to HFD-fed group. FCCE decreased adipocyte size by suppression of adipogenic factors such as PPARγ and C/EBPα, and lipogenic factors such as SREBP-1c, FAS, and SCD-1. Moreover,
FCCE decreased lipids levels in serum and liver as well as serum ALT and AST level as liver injury markers.
Histological observations of liver showed that FCCE significantly attenuated HFD-induced hepatic steatosis. The
effect of FCCE on hepatic lipid regulatory factors may be partly associated with AMPK activation. These results
suggested that the FCCE has potential to be a promising functional food material for preventing obesity and obesity-related fatty liver disease.
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S5-1

R&D Strategy of Food-Tech
Jong-Hoon Kim
Research Group of Consumer Safety, Korea Food Research Institute, Jeonbuk 55365, Korea

Food-tech is a compound word of food and technology, which refers to creating a new business model in the food
industry by combining 4th industrial revolution new technology with food technology. This presentation examines
R&D strategies in food-tech sector. World is now shifting from the industrial and information society to the 4th
Industrial Revolution in its structure, and new products and services appear in various sectors. Many changes will
also occur in the food industry, and cutting-edge technologies such as IoT, big data, smart sensor, 3D printing,
AI, robotics, augmented reality, and block chain will be convergenced to develop into intelligent technologies.
Recently, these new technologies has been increasingly introduced into food industries, and development of new
convergence technologies and adjustment to technological changes are required, and it is necessary to establish national
R&D strategy in food-tech sector. In case of Korea, intelligent information technologies is the world class, and
if it is applied to food industries, it will be available to develop new world-class business models.
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S5-2

The Research Approaches for Food Industry
and Technology Transfer
JaeHwan Lee
Department of Food Science and Biotechnology, Sungkyunkwan University

There are many ways or strategies expressing the results of researches. Publication in the form of scientific journals
is one of most common ways and number of publication or score of Science Citation Index has been used in the
university or research center to judge the performance of researches and scientific quality of researchers. However,
very low percentage of published papers or newly found knowledge may contribute the change of the daily life
and creating jobs. Recently, research institutes including university have focused on the importance of ‘Technology
Transfer’ and creating new business, new jobs, and gain profit are important criteria. In this presentation, general procedure and some successful examples of ‘Technology Transfer’ from food science areas to food industries would be
discussed.
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S5-3

Licensing Strategy of Food (Health Functional Food-Oriented)
Beomrak Choi
NUTRACORE Co., Ltd.

Since the Health Functional Food Acts took effect in 2004, the health functional food market has been growing
more than 10 percent annually, showing about 1,728.8 billion won in production as of 2018, and the market for
Approval of health functional food products has formed about 245.3 billion won. The total number of approval
of functional ingredients was confirmed to be 276 and 10 of them has 68.9% of market for Approval of health
Functional food, Plus, the status of new Approval of Functional ingredients decreased sharply from about 97 cases
in 2007 to 4 cases in 2017 (based on new development ingredients), indicating a low approval rate of about 13%
compared to the number of applications. Therefore, thorough analysis and strategies should be prepared for successful
material development, not for approval by MFDS. First, the market size and consumers’ needs for the functionality
to be approved through the analysis of the health functional food market should be identified. Second, from the
review stage, the production, price, production yield, and marketing points of raw materials are reviewed in advance
to set up the candidate groups. Third, efficacy and safety evaluation are carried out through the ingredient that
have been standardized for ingredient and manufacturing processes. Fourth, the efficacy and mechanism of the functionalities to be applied for can be fully reviewed and tested on animals, and the success rate of clinical trial can
be increased by conducting an evaluation on the setting of the mechanism, efficacy and intake through two or more
induction models. Fifth, in designing a clinical trial based on the pre-clinical trial results, it is important to verify
inclusion/exclusion criteria of the subjects, and to establish sufficient dosage and duration for verifying the efficacy
of the subjects. Through thorough analysis and preparation of each step, the approval and development of approval
of functional ingredients for health functional food is achieved successfully.
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S6-1

UK Consumer Response to a Novel Garlic Seasoning Product
Peter Burgess
Department for Consumer and Sensory Science, Campden BRI, Gloucestershire, GL55 6LD, UK

The results outlined in this presentation form a component part of a broader investigation concerning the premiumisation of dried food materials for international markets and represents a collaborative study between Chonbuk National
University and Campden BRI. The specific focus for this study was a garlic seasoning product using a novel microwave
vacuum approach rather than heating or freezing processes. UK consumer response to this novel product was evaluated
through a two-stage assessment: - Stage 1: an online concept survey; - Stage 2: a product evaluation study utilising
a sensory central location test approach. The online concept survey consisted of a minimum of 250 UK consumers.
Participants were pre-recruited according to an agreed quota design including demographic and category usage criteria
to ensure that a cross-section of relevant UK consumers were included in the survey. Results including consumer
reaction to the concept description in terms of appeal and uniqueness, product attribute importance, pricing, intended
use, and purchase intent will be presented. The central location test consisted of a minimum of 80 pre-recruited
consumers who reflected the intended target market. Consumers evaluated garlic ‘dip’ type products consisting of
a control and three test samples. The formulation of one of the test samples included the novel garlic product noted
above with the other two utilising existing UK commercially available garlic seasoning products in their formulation.
Results including consumer response to the products in terms of consumer acceptability and satisfaction with specific
product attributes will be presented. The presentation will conclude with some thoughts regarding the marketability
of the novel garlic seasoning product in the UK market.
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S6-2

Quality Evaluation of Hedonic Properties for the
Development of Potato Chips
Youngseung Lee
Department of Food Science and Nutrition, Dankook University, Chungnam 31116, Korea

This study was conducted to (1) examine quality characteristics of commercial potato chips retailed in Korea, and
(2) the effect of age groups on consumer perception of commercial potato chips by either blinded or informed tests.
Six different brands of potato chips commercially available in Korea were purchased; Muttugttug potato chip, Poka
chip, Potato chip, Sumi chip, Infood, and Uniontech. General components, textural properties, and descriptive analysis
were performed. For consumer tests, young (20 years old, n=40) and old (30~50 years old, n=40) subjects participated
in HUT tests. The blinded test was conducted and followed by the informed test with a product concept board.
A total of 18 sensory attributes were identified by a descriptive analysis. Non-fried chips showed strong starch flavor,
pungency, and weak crispness compared to fried ones. For both blinded tests and informed tests, consumer acceptance
were higher for fried chips than non-fried chips. Different age groups in the consumer test showed different consumer
attitude toward a commercial potato chips. Cluster analysis by age groups in a blinded test showed that non-fried
chips had equivalence in acceptability to fried chips for old age groups. No marked change in consumer acceptance
was observed in a informed test. This might indicate that consumers tended to be towards good taste from chips
than health benefit from non-fried chips in selecting potato chips. For the textural analysis, count peaks and total
area generated by Ottawa Kramer cell equipped with a Texture Analyzer seemed to have a potential to be a standard
texture protocol for potato chips.
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S6-3

Sensory Flavor Evaluation of Commercial Dried Garlic Products
Mina K. Kim
Department of Food Science and Human Nutrition, and Fermented Food Research Center,
Chonbuk National University, Jeonbuk 54896, Korea

Garlic (Allium sativum) is a species in the onion genus, shares similar aroma characteristics of onion, shallot, leek,
and chive. Garlic plays an important role in Korean cuisine. Due to its perishability, dried garlic powder using
freeze-drying, spray-freeze drying, and/or microwave-vacuum drying technology is distributed in the market. The
objective of this study was to characterize the sensory flavor characteristics of dried garlic powder products using
a highly trained descriptive sensory panel. Eight commercially-available dried garlic powder products from Korea
and four commercially-available dried garlic powder from UK were purchased from on-line shopping mall and direct
contact with supplier. Fresh garlic was included to see the aromatic differences. Descriptive sensory analysis was
conducted using a highly trained panel (n=8) using Spectrum™ method. Sensory lexicon describing flavor characteristics of dried garlic powder was developed, that included “fresh garlic”, “roasted garlic”, “steamed garlic”, “methol”,
“sweet aromatics”, “green onion”, “lemon peel”, “lemon juice”, “brothy”, “soy sauce”, “pasta water”, “oxidized oil”,
“beef extract powder”, and “plastic”. Sensory reference for each term was developed. Finally, aroma intensity of
each attribute was profiled, and differences in sensory flavor characteristics of commercial dried garlic powder products
were observed (P<0.05). This study reports a standard sensory language for describing the aroma characteristics
of dried garlic powder. Finding from this study can aid facilitating the training and communication between different
research groups for describing the sensory characteristics of dried garlic powder products.
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S6-4

Functional Properties of Food Flavor Based on
Electroencephalography and Metabolism
Eui-Cheol Shin
Gyeongnam National University of Science and Technology

Flavor can be defined as the recognition by a person’s sensory apparatus of a mixture of volatile chemicals according
to the characteristics of the receptor. Olfactory is a mixture of multiple volatile chemicals that, when combined
with certain receptors (GPCRs) in the posterior cell membrane of the human nose, signal transporters are activated
and recognized by the brain. This study identified the food flavor investigated the effects of the inhalation of these
compounds. After inhalation of the food flavor, the subjects’ systolic blood pressure and heart rate decreased. This
indicates that inhalation of the food flavor provides mental and physical relaxation. We examined the changes in
electroencephalogram findings that are observed after food flavor inhalation. An increase in theta and alpha waves,
which usually appear during relaxation, as well as a decrease in beta and gamma waves, which appear during brain
activity such as excessive attention, were noted. These results indicate that food flavor inhalation helps to reduce
blood pressure and may provide mental and physical relaxation.

- 144 -

2019 KFN International Symposium and Annual Meeting

Session 7
Organized by National Institute of Agricultural Sciences
(국립농업과학원)

S7-1

Development of Biological Effects and Phytochemical Database of Korean
Agricultural Products and Its Uses
(In Guk Hwang)

S7-2

Construction of Functional Food Raw Materials DB and Find Alternatives of
Imported Raw Materials from Domestic Resources Using AI
(Kyoung Tai No)

S7-3

Status and Case on Food Information Database of Japan
(Sangyoung Yoon)

S7-1

Development of Biological Effects and Phytochemical Database
of Korean Agricultural Products and Its Uses
In Guk Hwang* and Hwan-Hee Jang
Food and Nutrition Division, Department of Agrofood Resources,
National Institute of Agricultural Sciences, Rural Development Administration

Research on functional material discovery and functional food development is steadily increasing worldwide.
Simultaneously, consumers are increasingly becoming interested in improving their health through dietary control.
Consumers can be easily exposed to a vast amount of inaccurate and unproven information through various media.
The purpose of this study was to evaluate functionality using HTS (high-throughput screening) for agro-food resources
and to build a database of functional materials by collecting research articles level by material. We constructed
a functional food information database to collate scientific and systematic functional information. Extracts of 524
Korean agricultural products were prepared and evaluated considering biological activities such as anti-inflammation,
blood circulation improvement, liver function and sleep improvement using HTS. Also, a review of 2,369 research
papers on the functional evaluation of agricultural products was conducted and found to consist of content such
as material information, functionality, evaluation method, and brief experimental results. In addition, in conjunction
with the functional ingredient database (for flavonoids), the ingredient information of the material could be checked.
The functional food information database is expected to provide consumers with easy access to proven information.
It should also increase efficiency and save cost and time for health-related functional food development research
at universities or in the industry. The RDA (Rural Development Administration) institute is able to continuously
develop and manage our agricultural products database as a national food functional database. It is accessible to
anyone on the web (koreanfood.rda.go.kr).
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S7-2

Construction of Functional Food Raw Materials DB and Find Alternatives
of Imported Raw Materials from Domestic Resources Using AI
Myungwon Seo and Kyoung Tai No*
Yonsei University & Bioinformatics and Molecular Design Research Center

The most important task in the development of functional foods is the development of new materials that exhibit
biological activity and securing intellectual property on the materials. In addition, the discovery of materials that
can replace the functional materials currently used is another important tasks. There are several reasons to be overcome
by the replacement of currently used functional materials, it includes the reduction of company’s burden according
to the Nagoya protocol, the issue of the localization of imported materials, the limited amount available to secure,
and the replacement of cheap materials. The development of high throughput functional material identifying technology
by introducing big data and artificial intelligence (AI) to find new and alternative functional materials that will
add high values to food industry. We, Bioinformatics and Molecular Design Research Center, have been constructing
“Super Connected Multi-layer DB” that includes all the available data on the source materials, commercial products,
health indications, chemical ingredients of materials, phylogenetic tree of source materials, metabolic pathways, disease
target proteins, known biological activity of all available compounds, etc. With Super Connected Multi-layer DB,
we are working on developing a knowledge based functional material mining platform, Flora Genesis.
This presentation, by running a part of the Flora Genesis system being developed, will introduce the work of finding
alternative material for the functional materials that are already in use.
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S7-3

Status and Case on Food Information Database of Japan
Sangyoung Yoon
Korea Agro-Fisheries & Food Trade Corporation

“Health” is the food market trend all over the world. In response to this trend, developed countries such as the
U.S. and Japan has revised relevant laws and systems, encouraging consumer spending on health functional food
to revitalize the food industry. As a result, the functional food market in the U.S. has doubled from 25.2 billion
dollars in 2009 to 54.8 billion dollars in 2015. In Japan, the functional food market was valued at 2.4 trillion yen
in 2016, which increased by 130 percent from 1.8 trillion yen in 2004. In this state, with the “Functional Food
Labeling System”, which come into effect in 2015 in Japan, the functional food market is rapidly growing. By
the end of July 2019, the number of registered as functional foods has reached 2,253 in Japan. We should pay
attention to Japan’s institutional change because Japan is not only Korean food’s major importer but also one of
the biggest competitors of Korea in overseas markets. Nevertheless, Korean food, widely known as good for health
and beauty, has been underestimated as functional labeling foods in the Japanese market. The main reason is a
lack of understanding of the system. In Korea, the food manufacturing industry, academia, and government do not
yet have a clear understanding food regulations in other countries. As a result, not enough research has been conducted
for food corporations to use for marketing. In this context, I would like to discuss the current status of products,
related ingredients, and labeling functions registered in “Functional Food Labeling System” in Japan, in order to
seek for ways to expand the export of Korea’s agri-food.
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S8-1

Introduction for Chemical Risk Assessment in
Food Safety Management
Myungsil Hwang
Food Risk Assessment Division, National Institute of Food and Drug Safety Evaluation, Chungbuk 28159, Korea

Risk analysis is a process that incorporates three components: risk assessment, risk management and risk
communication. Risk assessment is the central component of risk analysis and provides a scientific basis for good
decisions on risk management. Risk assessment comprises the 4 steps of hazard identification, hazard characterization,
exposure assessment and risk characterization. The results of risk assessment are quantitative or qualitative expressions
of the likelihood of harm associated with exposure to chemicals in food. National Institute of Food and Drug Safety
Evaluation (NIFDS) has been responsible for the safety evaluation of chemicals in food and strengthened risk assessment capability since the early 2000s, when the Kimchi incident occurred. Risk assessment guideline of NIFDS
follow the international principles and methods for chemical risk assessment which have been published in international
agencies like as JECFA, JMPR, and EFSA. It is to provide descriptive guidance for NIFDS to ensure the continuation
of transparent and sound expert evaluations of scientific data for risk assessment of chemicals in food. In the last
20 years, many food safety incidents have occurred worldwide, including in our country. Risk assessment was an
important process for addressing human health issues related to incidents. However, the risk assessment result was
safe, but consumers are still concerned about food safety. Risk assessment is a scientific process and uncertainties
about the scientific data and hypothesis make it difficult for consumers to understand the results of risk assessment.
Therefore, the risk assessor should communicate with consumers about the food safety based on risk assessment.
It helps to reduce the gap of understanding between risk and perception by hazard.
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S8-2

Nutrient Risk Assessments and Its Applications
Hae Rang Chung
Nutrition for the Future, Inc.

Nutrient risk analysis addresses nutrient and related substances and the risk to health from their inadequate and/or
excessive intake. Nutrient risk analysis applies the same general approach as traditional food safety risk analysis
to consideration of excessive intakes of nutrients and related substances. Nutrient risk assessments have been used
in establishing the regulatory upper levels of “safe” nutrient intake. Risk-benefit assessments are particularly important
for nutrient risk management. Risk management (eg. regulatory activities) often initiates, with problem formulation,
the request for a risk assessment. Nutrient risk assessment can bo done in food such an fish or cold smoked salmon
or in food substances such as folic acid or vitamin D. Folic acid fortification is a good example. There are four
unique aspects of folic acid fortification of enriched grains and cereal products compared with previous nutrient
fortification initiatives, including ① the health outcome, ② targeting, and ③ fortificant used. Regulatory decisions
benefit by being fully informed by sound science. Although nutrient risk assessment model is consistent with classical
risk assessment approaches, it must consider variability in the sensitivity of individuals to adverse effects of nutrients,
bioavailability, nutrient-nutrient interactions.
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S8-3

Dietary Intake and Exposure Assessment of
Potentially Hazardous Nutrients
Haeng-Shin Lee
Department of Lifecare Industry, Korea Health Industry Development Institute, Cheongju, Chungbuk 28159, Korea

The major application of nutritional risk assessment is to inform the guidance about diet and supplement intake,
such as setting up ULs to avoid the excess intake of nutrients and therefore prevent chronic diseases due to the
toxic effect of over-exposed nutrients. Excessive intake of sodium, sugars and fats is considered to be a major cause
of various chronic diseases. The National Health Statistics is published the consumption of sodium and fat (total
fat and saturated fatty acids) of Korean, but does not suggest the intake of sugars and trans fats. The National
Health Statistics only show the total intake of sodium and fat, but no in-depth data such as intake from processed
food and intake by processed food type are not provided. Dietary intake of sodium, sugar, total fat, saturated fat
and trans fatty acids were evaluated using the National Health and Nutrition Examination Survey (2010∼2014).
The trans fatty acids processed foods was calculated as dietary intake of trans fatty acids since trans fatty acids
are produced during the processing process. As a result of the government’s efforts to reduce sodium, sodium intake
is on the decline, but more than seven out of ten are still over. Sugars, total fats, saturated fats, and trans fatty
acids do not exceed the recommended levels, but they tend to continue to increase In particular, the consumption
of sugars, total fats, saturated fats and trans fats is relatively high among children, adolescents, and young adults.
And the main source of foods are different according to age groups. Although the application of risk assessment
in finding answers to the nutrient-related public health questions is still in the early stage, the work of Dietary
Reference Intakes (DRI) establishment and risk-benefit analysis studies has shown the benefits to use risk assessment
process for nutrition related food standard and food safety issues, and indicated the potential to make further improvement in terms of data collection and methodological research of nutritional risk assessment.
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S8-4

Nutrient Risk Assessment Program by Using Big Data
－Nutri Risk Platform－
Hunjoo Lee
CHEM.I.NET Ltd., Seoul 07964, Korea

Risk assessment has been used to prevent health problems associated with eating habits in response to increased
interest in a balanced diet. For nutritional risk assessment (NRA), it is important to 1) consider personal nutrition
status based on year-round dietary intake, 2) organize core datasets such as food composition, intake, and health
based guidance value (HBGV) datasets with public confidence, and 3) assess and predict the effects by using the
computerized NRA tool. Our research staff constructed an integrated big data system by compiling and organizing
core datasets produced sporadically by different organizations and with different formats and developed a nutritional
exposure and risk assessment system called Nutri-Risk (NUTRItional RISK assessment platform), which contained
the database. Nutri-Risk is not only capable of NRA, but also contains additional big data analytical functions. Here,
the compilations and organization of an integrated big data are outlined. In addition, the overall architectures of
Nutri-Risk and dietary modeling are described and predictive simulation functions to support the regulatory decisions
related to nutritional fortification or reduction policy were demonstrated.
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S9-1

Effects of HL-Joint 100TM on the Improvement of Osteoarthritis
Symptoms through Chondrogenic Activity
Jong Lae Kim
HLscience Co., Ltd.

Osteoarthritis is one of the most prevalent articular diseases in the elderly, characterized by loss of cartilage components, such as collagen and proteoglycans (PGs), and chronic inflammation that resulting in decreased joint function
and quality of life. When inflammation is occurs in damaged cartilage tissue, the inflammatory cytokines stimulate
cartilage resorption and inhibit the synthesis of matrix component in articular cartilage tissue, makes joint destruction
faster. Currently, the primary approach in the clinical treatment of OA involves the use of non-steroidal anti-inflammatory drugs (NSAIDs), analgesics and hyaluronan, which help to relieve symptoms, but do not have an obvious
disease-modifying effect. Even in some cases, NSAIDs can have harmful effects; they inhibited the synthesis of
PG, which play an important role in maintaining the function of the cartilage. Therefore, there is a critical need
to develop alternative agents that can prevent the destruction of cartilages or stimulate its proper repair without
side effects. In this regard, a novel formular (HL-Joint 100™) was suggested containing Achyranthes radix and
Eucommiae cortex, which are used for the articular cartilage health in oriental medicine and pomegranate, a well-known
antioxidant. And study on joint and cartilage health, including articular mobility, anti-inflammatory effect, protection
and inhibition effect against cartilage tissue and chondrogenic effect was conducted. In this presentation, we will
review the effect of HL-Joint 100™ on joint and cartilage health through the results of animal model and clinical
trial.
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S9-2

Anti-Aging and Skin Improvement Effects of Concentrated
Pomegranate Powder (P-estro BL powderTM)
Sungbin Im
HLscience Co., Ltd.

As quality of life elevates, concerns about skin aging and improvement of skin health have been increased recently.
To protect skin health, many people have used functional cosmetics, or inner beauty product with potent pharmacological effect such as anti-aging, whitening, wrinkle care, moisturizing, and protection against internal/external stress.
Currently there are a variety of available ingredients that can expect such an effect in the market. However, due
to various limitations such as high cost, side effects, low bioavailability, and unclear pharmacological mechanisms,
research for affordable, effective, and safe natural ingredient is constantly being attempted. Pomegranate is well-known
for its rich content of tannins, pectin, and crude fibers. And also has been reported that pomegranate shows an
antioxidant activity due to their flavonoids and anthocyanidins. Since various studies have shown that skin aging
is caused by oxidative stress like ROS, pomegranate with high antioxidant capacity may be used as a good material
for protect skin health. From this point of view, a new health-functional ingredient using pomegranate has been
suggested and further research on effect against skin aging, such as degradation of extracellular matrix (ECM), melanin
pigmentation and decrease of moisture in keratin layers, was carried. In this presentation, we will review the effect
of concentrated pomegranate powder (P-estro BL powder™) against skin aging, including skin moisturization, anti-wrinkles and whitening effects, based on studies of in vitro, animal model and clinical trial through P-estro BL
powder™ intake.
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S9-3

Curcumin Ameliorates Acrolein-Induced Pulmonary Emphysema by
Inhibiting Apoptosis of Alveolar Epithelial Cells
Jin Hyup Lee
Department of Food and Biotechnology, Korea University, Sejong 30019, Korea

Acrolein (2-propenal) is ubiquitous in the environment and connections exist between acrolein exposure and lung
cancer risk. Here we investigated the effects of curcumin on acrolein induced-lung injuries in mice. Male C57BL/6
mice were allocated into four groups: vehicle group (no acrolein), curcumin only group (80 mg of curcumin/kg
bw+no acrolein), acrolein group (ACR group; acrolein), and curcumin+acrolein group (CUR+ACR group; 80 mg
of curcumin/kg bw and acrolein). The mice were subjected acute acrolein inhalation (10 ppm for 12 h) in an inhalation
chamber and curcumin was orally administered to the mice 10 days prior to acrolein exposure. The results demonstrated
that, in the CUR+ACR group, pulmonary emphysema (e.g., airspace enlargement and lung inflammation) were all
significantly improved compared to the ACR group. Further, key markers of MAPK signaling (e.g., p-p38 and p-JNK),
p53 signaling markers (e.g., p-Chk2 and p53), and oxidative damage markers (e.g., GSSG : GSH ratio and oxidative
DNA damage) were all effectively mitigated by the curcumin treatment. Curcumin provided protection against the
environmental toxicant, acrolein, in mice lung via modulating MAPK and p53 signaling pathways and our data may
provide significant implications considering the prevalence of acrolein.
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S10-1

Sodium Reduction Trend of Kimchi
Hye-Young Seo
World Institute of Kimchi

Sodium (Na) is one of the body’s electrolytes, which is located in blood and in the fluid around cells and helps
the body keep fluids in a normal balance, and plays a key role in normal nerve and muscle function. However,
high sodium intake is linked to detrimental effects on blood pressure and also increases the risk for cardiovascular
diseases. The average daily sodium intake of Korean is 3,669 mg of sodium per day in 2016 which is 1.8 times
higher than the recommended value (<2,000 mg per day) of World Health Organization. Therefore, sodium intake
should be reduced to improve public health. Because of Kimchi is a food consumed the most by Koreans next
to rice and milk, the need for sodium reduction in kimchi is high. The reduction of sodium level in kimchi is
now in progress particularly in kimchi produced by major companies, and kimchi with less than 1% salinity (as
sodium 400 mg per kimchi 100 g) has been released. The salinity of traditional kimchi was known to be 3.0~3.5%
in the past; it is currently lowered to the 1.5~2.0% level with the dissemination of kimchi refrigerators and change
of consumer tastes. The sodium content of Baechu kimchi (Korean cabbage kimchi) reduced by about 16.5% from
790 mg per 100 g in 2013 to 660 mg per 100 g in 2017. The results of measuring the salinity and sodium content
of a total of 55 kinds of Baechu kimchi showed that kimchi with a salinity of 1.5% or less accounted for 14.5%
of the total, with the average sodium content of 504 mg per 100 g. As such, the market for sodium-reduced kimchi
is being and it is remaining with consumer choice.
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S10-2

The Importance of High Quality Protein for Muscle
Health Maintenance in Aging
Doo Hyung Kim
DuPont Korea Inc.

As people age, it is important to maintain muscle mass and prevent muscle loss (sarcopenia). Unfortunately, it is
typical in the elderly for muscle breakdown to occur at a greater rate than muscle growth, contributing to anabolic
resistance and the development of sarcopenia. It is recognized that high-quality protein, needed for muscle growth,
is particularly crucial in the aging population to preserve muscle health. A preclinical study investigated whether
high-quality sources of protein differ in their ability to maintain or stimulate muscle growth and function in 50
adult Sprague-Dawley rats acclimated to Western diets differing only in protein source. Two different dairy sources
of protein (milk protein isolate and whey protein isolate) and three differently processed soy protein products (soy
protein isolate, soy protein concentrate and a novel, enzyme-treated soy protein isolate) were evaluated for effects
on muscle morphology, size and function. Compared with the rats fed milk protein, those that received either the
whey protein or soy protein concentrate had improved muscle function and displayed a greater maximum rate of
contraction using the in vivo measure of muscle performance. The level of benefit from soy protein was equivalent
to those afforded by whey protein supplementation and independent of changes in muscle mass or fiber cross-sectional
area. Another recent study looked at whether a 30-gram protein blend supplement, containing 25 percent soy protein,
25 percent whey protein and 50 percent casein, given after resistance exercise in older men (average age was
65-years-old) could generate elevated amino acid availability and lean muscle tissue growth, compared to whey protein
alone. The effect of adding either source of high-quality protein one hour following high-intensity resistance exercise
was studied in older men, ages 55 to 75. The soy-dairy protein blend resulted in an increase in the delivery of
amino acids (hyperaminoacidemia), muscle protein synthesis and mTORC1 signaling (which plays an essential role
in regulating muscle protein synthesis) as compared to whey protein alone in older adults. Following a fatiguing
leg extension exercise session, the soy-whey-casein protein blend and whey protein provided a similar increase in
blood amino acid concentrations four hours after consumption. At two hours after protein supplementation, the muscle
protein fractional synthetic rate (FSR) was slightly elevated, although it was not significantly different between the
two groups. Both groups reduced fractional muscle breakdown at four hours after supplementation (46 percent for
whey and 42 percent for soy-dairy blend), leading the researchers to conclude that protein supplementation, whether
a single protein isolate or a protein blend, can enhance lean muscle growth in older men after resistance training
exercise. The study demonstrates that muscle protein synthesis increases to a similar extent when older adults ingest
a protein blend or whey protein isolate after exercise. This research provides additional support for the use of targeted
nutritional interventions to overcome anabolic resistance in an effort to counteract sarcopenia.
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S10-3

Medical Food Market Growth and the Opportunity in Aging
Suhee Kim
Daesang Life Science

Enteral nutrition therapy has existed since ancient Egypt, but most of the major advances in enteral nutrient techniques
and formulas took place during the 20th century through the developing of the sources and ingredients, and it is
a fast growing market with rapid aging during the 21th century. In this session, I will talk about the Korean market
growth of enteral nutrition, the customers, and the distribution changes following the growth of online. And finally,
I suggest you think about this session what companies and ivory towers should do to lead a healthy old age.
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S11-1

A Review of Korean Red Ginseng on Its
Beneficial Biological Activities
Sun Hee Hyun
Laboratory of Efficacy Research, Korea Ginseng Corporation, Daejeon 34128, Korea

Ginseng has been traditionally used for several millennia in Asian countries including Korea, China, and Japan,
not only as a nourishing and tonifying agent but also as a therapeutic agent for a variety of diseases including
immune diseases, liver diseases, and cancer. Many researchers have scientifically proven its diverse effects through
in vitro studies, animal experiment models, and clinical research. Emerging literature has reported that ginseng has
various pharmacological constituents, including ginsenosides, polyacetylenes, polyphenolic compounds, and acidic
polysaccharides. According to diverse research, the KRG received approval for 6 claims as a health functional food
from KFDA. They are the immunity improvement, fatigue relief, blood circulation improvement, memory improvement, anti-oxidation, and improvement of menopausal women’s symptoms functions. Ginseng roots (Panax ginseng)
have grounds for a long history of use and are medicinal ingredients or foods that have been consumed safely
without serious side effects. The intake of KRG as a dietary supplement at a daily dose of 2 g for 24 weeks was
safe and well tolerated in healthy Korean adults (1,000 subjects). These findings provide supportive and objective
information on the safety and tolerability of long-term KRG intake. Korean red ginseng is highly valued economic
and attractive material in today’s health functional food market.
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S11-2

Proteomic Analysis of Biomarker Candidates for Biological
Effects by Korean Red Ginseng
Yong Yook Lee
The Korean Ginseng Research Institute, Korea Ginseng Corporation, Daejeon 34128, Korea

Korean Red Ginseng (KRG) is a processed Korean ginseng to increases its efficacy and safety. KRG traditionally
have been used oriental herbal medicine to normalize strengthen body system. Through the diverse researches, the
KRG received approval for 6 claims as a health functional food from the Korean-Food and Drug Administration.
Therefore, KRG is one of the valued health functional food products. So far researchers have been focus on the
biological effects on KRG, especially many studies have examined the immunomodulatory properties as one of major
biological effects of the KRG. But most of them are limited to the phenotypic changes at the cellular level, especially
in the immunomodulatory properties of the KRG. Therefore a more in-depth study to bring new insights into the
molecular action and signaling network of the KRG are still needed. With the advent of the development of mass
spectrometry technology, the large-scale research of proteins on diverse biological effects can provide us insight
into the molecular signatures and the functionality of the KRG. Previously global proteomic profiling was introduced
in rat model in order to investigate molecular signatures and the action mechanism of KRG. The results revealed
that deferentially expressed proteins (DEP) involved in innate and acquired immunity were increased. Therefore following studies aimed to evaluate immune enhancing effects of KRG. Cyclophosphamide (CY) treated rats were compared
with CY and KRG co-treated group respectively. Proteomic quantification showed the DEP appear that the down-regulated proteins for quantity, movement and migration of cells by CY were up-regulated when KRG was co-treated.
These results may provide molecular signature candidates related to alleviating immunosuppressive response by KRG.
Here we demonstrate a strategy of proteomics toward molecular signature discovery of the KRG.
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S11-3

Korean Ginseng as a Promising Immunomodulatory Herb
Jae Youl Cho
Department of Integrative Biotechnology, Sungkyunkwan University, Gyeonggi 16419, Korea

Ginseng, a root of Panax ginseng, is promising herbal medicine in Korea, China, and Japan as well as North America.
Indeed, Korean ginseng has been reported to have anti-cancer, anti-inflammatory, anti-diabetic, and immunostimulatory
activities, so far. Of different ingredients, ginsenosides (or ginseng saponins) and acid polysaccharides are regarded
as active principles. Immunomodulatory action of Korean ginseng and its active components has been explored at
the cellular and molecular levels. Thus, macrophages, cytotoxic T cells, and NK cells are known as representative
target cells in the regulation of immune responses by ginseng components. Acid polysaccharides were also representative chemicals known to activate macrophages and NK cells. Ginsenoside (G)-Rb1, G-Rc, and G-Rd are revealed
to suppress inflammatory responses by suppressing both NF-κB and AP-1 pathways. Furthermore, a protopanaxadioltype saponin-derived metabolite, Compound K was considered to stimulate macrophage functions through boosting
transcriptional activation under normal conditions. In contrast, under LPS-treated conditions, this compound downregulated inflammatory reactions of LPS-stimulated macrophages. Pharmacological target of Compound K seems
to be AKT1. Therefore, these results strongly implicate that Korean ginseng is capable of normalizing suppressed
or enhanced immune responses by modulation of specific target proteins such as AKT1 linked to the activation
of NF-κB and AP-1 pathway.
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S12-1

α-Linolenic Acid-Enriched Butter Attenuated High Fat Diet-Induced
Insulin Resistance and Inflammation by Promoting Bioconversion
of n-3 PUFA and Subsequent Oxylipin Formation
Rong Fan1, Judy Kim1, Mikyoung You1, Seung-Ho Shin2, John W. Newman3,4,
and Soonkyu Chung1*
1

Department of Nutrition and Health Sciences, University of Nebraska, Lincoln, NE 68583-0806, USA
2
Sunseo Omega Inc., University of Nebraska Innovation Campus, Lincoln, NE 68508, USA
3
West Coast Metabolomics Center, Genome Center, University of California Davis, Davis CA 95616, USA
4
Obesity and Metabolism Research Unit, USDA-ARS-WHNRC, Davis, CA 95616, USA

α-Linolenic acid (ALA) is an essential fatty acid and the precursor for long-chain n-3 PUFA. However, biosynthesis
of n-3 PUFA is limited in a Western diet likely due to an overabundance of n-6 PUFA. We hypothesized that
dietary reduction of n-6/n-3 PUFA ratio is sufficient to promote the biosynthesis of long-chain n-3 PUFA, leading
to an attenuation of high fat (HF) diet-induced obesity and inflammation. C57BL/6 mice were fed a HF diet from
ALA-enriched butter (n3Bu, n-6/n-3=1) in comparison with isocaloric HF diets from either conventional butter lacking
both ALA and LA (Bu, n-6/n-3=6), or margarine containing a similar amount of ALA and abundant LA (Ma,
n-6/n-3=6). Targeted lipidomic analyses revealed that n3Bu feeding promoted the bioconversion of long-chain n-3
PUFA and their oxygenated metabolites (oxylipins) derived from ALA and EPA. The n3Bu supplementation attenuated
hepatic TG accumulation and adipose tissue inflammation, resulting in improved insulin sensitivity. Decreased inflammation by n3Bu feeding was attributed to the suppression of NF-κB activation and M1 macrophage polarization.
Collectively, our work suggests that dietary reduction of the n-6/n-3 PUFA ratio, as well as total n-3 PUFA consumed,
is a crucial determinant that facilitates n-3 PUFA biosynthesis and subsequent lipidomic modifications, thereby conferring metabolic benefits against obesity-induced inflammation and insulin resistance.
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S12-2

Lipid-Lowering and Anti-Obesity Properties of
Resveratrol-Enriched Peanut Sprouts
Seok Hee Seo1, Sang Mi Jo1, JiWon Lim1, Jiyoung Kim2, and Inhae Kang1*
1

Department of Food Science and Nutrition, Jeju National University, Jeju 63243, Korea
Department of Food and Nutrition, Kyungnam College of Information & Technology, Busan 47011, Korea

2

Peanut seeds can be germinated, which create a form called peanut sprouts (PS). It has been shown that the number
of bioactive components is increased while PS is germinated, especially resveratrol. However, the underlying mechanisms by which resveratrol-enriched PS modulates lipid metabolism are largely unknown. To answer this question,
serial dose of PS extract (PSE) were added to preadipocyte cells during adipogenesis. PSE (25 µg/mL) significantly
inhibited lipid accumulation, adipogenic protein and gene expression with the activation of AMP-activated protein
kinase. PSE also effectively reduced lipid accumulation in mature adipocytes with induction of fatty acid oxidation
which confirmed by radioactive conversion of [3H]-oleic acid to [3H]-H2O. We postulated PSE enhances the mitochondrial activation. Mitochondrial oxygen consumption rate, especially maximal respiration, and beige adipocyte formation
were enhanced by PSE in 3T3-L1 adipocytes. Next, we confirmed the lipid-lowering effects of PSE by using rodent
model. PS supplementation for 8 weeks reduced 1) body weight gain, 2) lipid profile, 3) up-regulated glucose levels,
and 4) recruitment of adipose tissue macrophage in high-fat diet-induced obese C57BL6 mice. In parallel, PSE reduced
lipopolysaccharide-mediated M1 macrophage polarization in bone marrow stem cells. Taken together, our results
demonstrated that PS has lipid-lowering effects in vitro and in vivo which suggested that PS may provide a novel
dietary strategy to prevent obesity-mediated metabolic complications.
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S12-3

Low Carb Diet and Human Health
Haeyoung Kim
Anti-aging Center, Forever Clinic

Modern diets are based on abundant carbohydrates. In particular, Koreans used rice as a staple food at every meal,
and carbohydrates constituted more than 60% of their diets. Recently, however, a diet with reduced carbohydrates,
or a low-carb diet, has become popular in Korea. Few of those who are seeking a healthy diet and a slim body
will disagree with the need to reduce refined carbohydrates. Why is reducing carbohydrates in your diet good for
your health? And if you reduce carbohydrates, how much should you reduce, and what specific kind of carbohydrates
should be reduced? Also, if you reduce carbohydrates and recompense with protein and fat, what would be the
healthy ratio of protein and fat? All these aspect as well as all the benefits and limitations of the low-carbohydrate
high-fat diet (LCHF, ketogenic diet) will be discussed in this presentation.
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(Sang Hoon Lee)
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S13-1

Developmental Strategies for Korean Food Composition Database
Ah Hyun Kim, Arin Park, Ju-Hye Lee, Jin Ju Park, Youngmin Choi, and Sang Hoon Lee*
Food and Nutrition Division, Department of Agrofood Resources, National Institute of
Agricultural Sciences, Rural Development Administration

The Korea Food Composition DB (KFC DB) is being promoted as a state-run research and development project
because it includes basic information required to maintain the public health, set the nutrition standards for disease
prevention and estimate the food supply and demand. Korean Food Composition Table (KFCT) has been published
since 1970 and updated every five years by Rural Development Administration (RDA). Starting with the 7th revision
KFCT in 2006, the database in Excel format was deployed and the utilization rate increased rapidly by providing
it as public data. Due to the increasing demands of nutrient database users and generators, RDA started new research
project to improve data quality and quantity in 2013 for 9th revision KFCT. As a result, it published the 9th revision
of the KFCT containing 43 nutrients for 3,000 food items in 2016, and has been releasing the DB on every years
since 2019. To provide nutrition information for the people’s self-directed diet, KFC DB is used as basic data for
developing customized ingredients tables (six types of infants, adults, senior citizens, and vaginal care) and nutrition
education applications (four types of adults, children, pregnant women) by life cycle. It is also used for policy-making
by related ministries such as the Ministry of Agriculture, Food and Rural Affairs (Food and Supply Control), the
Ministry of Health and Welfare (National Health Statistics, the Korean Nutrition Standards Establishment), and the
Ministry of Education, Defense and Justice (Professional Food Planning). In addition, it is being used for promotion
of related industries such as patient-conscious development, diet program and smart home appliance development,
and search portal nutrition information service. For the enhancement of the national standard food component database,
the following strategies are developed and implemented; 1) Stretch simple quantitative DB accumulation and expand
“high-density” parallel DB. 2) Improving the quality of people’s lives with “big data” in connection with disease,
agricultural products and functionality. 3) Increase the value of the front-to-back linked industry from the “user’s
perspective.” 4) Building a “multi-ministerial” food composition platform.
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S13-2

“Just-In-Time” Diet Service Platform by Using
Nutrigenomic Complex-Network
Byeong-Chul Kang
Insilicogen, Inc.

In order to meet the diverse needs of consumers’ food information in the food industry, it is necessary to integrate
scientific information on food, nutrition and genomes with traditional food culture. “Digital diet knowledge” should
be constructed to integrate and represent the various layers of this information. In addition, the research on the
nutrigenomics requires the network of human physiological phenomena as well as the composition of food and nutritional information. In this research, a human-food complex-network was modeled by semantical link between human
genetic information and various food data. The information of entities and relations such as food, nutritional ingredients,
genes, and biological mathematical algorithms of scientific literature information were extracted by natural language
processing. The Genome-Food complex-network was constructed from extracted information. The nutrition information
was supplemented by about 670 nutrients in the USDA database, 130 nutrients in the National Standard Food Ingredient
Database (ver. 9.1) published by the Rural Development Administration, and other public databases. Based on this
Genome-Food complex-network, we devised and implemented arti that could provide “Just-In-Time” diet recommendation according to genotype. We compared the customized food information was provided clinically and nutritionally for each of 14 traits. The complex-network of nutrigenomics and foods provides to the de facto industry standard
interfaces, which can be easily integrated with big data (including SNS and Lifelog) and machine learning software
technologies. Therefore, it can be easily configured with various artificial intelligence tools such as Python, R, pandas,
tensor-flow, etc. We have established the platform that can provide “Just-in-time” diet service using big data (dietary
habits, exercise, genetic analysis, PHR, etc.) of the public and it will be technical foundation to expand into precision
healthcare in the future.
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S13-3

Development of Personalized CMR (Convenient Meal Replacement)
based on Big Data Analytics
Wangbo Ryu
Life Salad Inc., Seoul, Korea

The agriculture and food industry are undergoing mass change on a global scale. Factors such as the explosive
growth in population, sustainability due to environmental pollution and climate change, shrinking of old industries
due to technological advances, and prolonged economic slowdown are prominent challenges. The same is true in
Korea, where crisis in the agriculture, food and health is becoming prevalent. The gap between production and
consumption is increasing, whilst mutual satisfaction between suppliers and consumers of the food ecosystem are
decreasing. The health of people is being threatened and the socio-medical cost is increasing. In order to solve
these problems, the food industry needs to be innovated, and data science is emerging as a key solution. Lifestyles
and needs are becoming more diverse. For food, it is now necessary to provide precisely personalized nutrition
solutions based on the individual’s physical needs, health condition, personal taste and activity level, rather than
everyone consuming the same mass-produced product. This calls for much more sophisticated data analytics overall
food value chain from fresh raw produce to material and consumer products. It requires analyzing and accumulating
data of produce, food as well as the consumer itself at the DNA level. However, the level of data analysis in the
agricultural and food industry remains undeveloped. The development of 4IR technology will be very useful in solving
these problems. Life Salad is a powder-based CMR (convenient meal replacement). Conventional CMR products
lacked nutritional balance and customization for personal needs due to a heavy focus on convenience. Life Salad
groups key nutrients to provide a healthier and more balanced nutrition solution to suit individual characteristics
and tastes. This personalized nutrition solution will open new opportunities for the agriculture and food industry
by increasing consumer utility and saving on various social healthcare costs.
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S13-4

Homemade Pet Food Program Using Database on
Nutrient Composition of Food Ingredients
Ki Hyun Kim*, Han Tae Bang, Sang Yun Ji, Min Ji Kim, Jin Young Jeong, Hye Ran Kim,
Sung Dae Lee, Yoo Kyung Lee, Byeong Hyeon Kim, Kyoung Min So, and Ju Lan Chun
National Institute of Animal Science, Rural Development Administration, Jeonbuk 55365, Korea

Pet population has steadily grown due to the increased elderly population and single-person households. At 2018,
the number of households raising pet is 23.7% (5.1 million households) in South Korea. The pet-related industry
has been also growing with the increased number of pet population. There are especially approximately 30% of
pet food industry among them. The estimated economic value of pet food industry is to reach 890 billion won
in 2018. Recently, the well-being trend is also occurring in pet industry as pets are recognized as a member of
family, and the demands for healthier and safer foods are increased. Accordingly, there become many cases of healthy
cooking meals for pets at home. However, it is very difficult for the general public to make nutritionally balanced
meals which meet the nutrient requirements using general food ingredients at home. When nutritionally unbalanced
homemade meals are fed to pets for long-term, it can lead to excess or deficiency of particular nutrients and adversely
affect on their health. In order to solve this problem, we developed the “Homemade Pet Food Program” that is
a system that provides a food formula of ingredients. By using the “Homemade Pet Food Program” owners can
formulate pet’s meals that meet the nutritional requirements based on the database of food nutrient contents. Simply,
the user inputs the information such as the types of pet (dog or cat), breed, activity level, and weight, and then
selects a food ingredient to be used. After that, the formula of selected ingredient materials, nutrition composition,
feeding amounts etc. is generated. In addition, the user can directly register and select new ingredient materials
what user wants to use (unregistered by default). For pets needed a special care because of allergy or obesity, this
program can be used to make a certain personalized meal by adding functional materials and/or nutrient content
control.
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S14-1

Current Status and Challenges of Applying ICT for Dietary
and Nutrition Management Tools and Services
Miyong Yon
Korea Health Industry Development Institute

Globally, food supply systems have become very complex, and people's dietary problems are also very diverse and
multi-faceted. This change has led to the need for integrated decision-making on food-related product and service
information. Smarter citizens through the daily use of digital technology are in high demand for customized tools
and services to maintain a sustainable and safe diet. Still, the tools and services for dietary and nutrition management
in Korea are a form of ex post service that collected, processed and delivered all information by providers. This
is far from the age of hyper-connected intelligence. Most tools and services are available to citizens and consumers
on a voluntary basis. The content is mainly focused on providing information rather than participation, the delivery
methods is a one-time one-way approach, and the using of innovative technology is not enough. Many technology
innovations are incorporated into a variety of everyday life, why are the tools and services for dietary and nutrition
management still that level? The various innovations and changes in the Fourth Industrial Revolution require data
acquisition. Similarly, innovation of tools and services for dietary and nutrition management that enable customized
smart services require high quality data. In this regard, private and public sector experts note that the lack of big
data is the reason for slow pace of innovation in tools and services for dietary and nutrition management. The
age of connectivity will continue to produce data. However, as of now, the ex post data management system is
not enough to secure and utilize data quality suitable for the digital. Therefore, in order to expand more data, it
is necessary to establish a system in which consumer and private data can be voluntarily donated. In addition, various
data of dietary field cannot be obtained by simply collecting and storing, so it is necessary to consider a collection
system considering data utilization in the data production stage.
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S14-2

Smartphone Application Based Nutrition Intervention
in Consumer Market
Youngin Paul Kim
Noom Korea

Digital healthcare has been the buzzword for the past couple of years not limited to healthcare industry. Especially,
big data generated in digital healthcare has been receiving spotlight from both the industry and research organizations.
The main source of big data was from the activity trackers such as Fitbit and Apple watch. Despite the plethora
of activity data these activity trackers vomited, it did not make use of such insights or lead to significant outcomes.
Biggest challenge standing in the digital healthcare is on how to collect more useful data and to provide significant
outcomes to users. Digital healthcare has also been applied to nutrition intervention. Mobile platform has been the
main channel for logging meal and get feedback from the nutritionist coaches. Noom has been providing nutrition
intervention to 50 million users globally. I would like to share Noom’s global experience in terms of product development, human coaching and marketing perspectives.
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S14-3

Nutrition Cases and Challenges in Public Health
Centers Mobile Healthcare Services
Yunsu Lee
Korea Health Promotion Institute, Seoul, Korea

Compared to the international level, the cause of chronic disease mortality in Korea is 33.2%, and there is a weakness
in the prevention field. Is reported to be preventable by improving lifestyles such as smoking cessation, regular
exercise, and healthy eating habits. Therefore, since 2016, some health centers have provided mobile health care
services for health risk groups according to the national health examination results. The service method checks the
health behaviors and health conditions, selects the appropriate goals according to the individual, monitors the living
habits of the subjects, improves the lifestyles, and improves the health risk factors. To this end, the daily diary
was recorded for 24 weeks, and the weekly dietary mission was provided for practice. Of the 6,427 people who
completed the final service in 2018, the meal diary recorded 65.5% daily on week 1, but it was continuously low
at 31.2% on the final 24th week. Registration is 55.0% for the first round and 25.4% for the final six. As a result,
59.1% of the 3,800 improved health behaviors were improved by 3,800, and 57.4% were reduced by 3,687 or more.
In order to effectively operate the business in the future, we will expand the service based on the evidence such
as meal diary and meal photos to provide high quality nutrition management services.

- 191 -

2019 KFN International Symposium and Annual Meeting

Session 15
Organized by Jeju Citrus Wellness Agency
(제주감귤웰니스사업단)

S15-1

Development and Utilization of Citrus Functional Material in Jeju
(Young Hun Choi)

S15-2

A Study on the Improvement of Storage by the Effect of Suppress Microbial Growth
of Sweet Pumpkin (Azihei) Using Low Temperature Plasma Technology
(Myoeng-Gi Hong)

S15-3

Development of High Value-Added Commercialization Using Jeju Clean Fruits and
Vegetables
(Seok Nam Park)

S15-1

Development and Utilization of Citrus Functional Material in Jeju
Young Hun Choi*, Sang Suk Kim, and Kyung Jin Park
Citrus Research Institute, National Institute of Horticulture and Herbal Science, RDA

Recently, The world medical community is actively researching various functional materials in citrus fruit. In particular,
as the components with various physiological activities contained in citrus fruits are revealed, citrus fruits are recognized as functional foods. Vitamin C contains 37 mg/100 g of Unshiu fruit, which smoothes the skin and improves
the color of the skin. In addition, citric acid, a sour citrus fruit, helps to relieve fatigue, and dietary fiber and pectin
inside citrus fruits are effective in reducing constipation and diarrhea as well as suppressing obesity by reducing
hunger. In addition, research results are reported that flavonoid such as Hesperidin and narirutin, which are citrus
fruits, can reduce blood vessel disease and lower bad cholesterol, and lower blood pressure and prevent hyperlipidemia.
In particular, hesperidin (vitamin P) is known to have an anti-obesity effect by inhibiting adipocyte differentiation
by 48%. It is known that Korean citrus fruits contain two times more flavonoids than foreign oranges, and beta-cryptoxanthin, which is known to inhibit aging and inflammation, is about 15 times more than oranges. Recent research
reports that citrus methoxyflavonoids are effective in diabetes, cognitive improvement and hangover. The processing
industry using citrus functional materials is affecting the entire citrus industry. In line with this, Korean farmers
produce and supply high-quality fruits, and academia and research institutes should promote the results of citrus
fruits to emphasize that citrus fruits are healthy foods with functional ingredients. The future food market will be
led by functional materials. To enter this market quickly, more researchers will need to focus on improving the
quality of their research.
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S15-2

A Study on the Improvement of Storage by the Effect of Suppress
Microbial Growth of Sweet Pumpkin (Azihei) Using Low
Temperature Plasma Technology
Myoeng-Gi Hong1* and Sung-Soo Park2
1

Ozonaid Co., Ltd., Jeju 63243, Korea
Department of food and Nutrition, Jeju National University, Jeju 63243, Korea

2

Conditions for allowing the sweet pumpkin (azihei) to stand at a low-temperature plasma ozone generator (0.3 g/h)
for 1 s, stop for 99 s (ozone concentration 0.4±0.1 ppm, O1 treatment), stop for 1 min and stop for 89 min (ozone
concentration 4.0±2.0 ppm, O2 treatment) For 12 weeks. Changes in the external shape of the pumpkin and the
number of general bacteria and eumycetes were measured (rind of the pumpkin clean side, scratched or unclean
side of pumpkin rind, sweet pumpkin pulp with about 2 mm or more removed rind and stalk end of a sweet pumpkin.)
Until 12 weeks in all treatments, there was no significant change in appearance and only natural aging phenomenon
was observed. It was difficult to identify surface abnormalities caused by ozone treatment or ozone damage. The
growth inhibition effect of general bacteria was 0.20~2.76 log of O1 treatment, 1.15~3.87 log of O2 treatment,
0.44~2.66 log of O1 treatment and 1.35~2.87 log of O2 treatment. The control group, which was stored at the
same condition for 2 weeks, showed 0.74~0.91 log general bacteria and 0.49~1.72 log eumycetes growth inhibition
compared to the 12 week storage sample. O1 and O2 treatments also increased the growth inhibition effect of general
bacteria and eumycetes. In the 10-weeks large storage test of ozone treatment (ozone concentration of 12.6~0.6
ppm) and control (66 m2, low temperature storage, 13±2℃, relative humidity 65±5%, and ozone concentration
0.31~0.17 ppm) The no. 8 sweet pumpkin general bacterial counts ranged from 0.3 to 1.13 log and the eumycetes
ranged from 0.53 to 1.28. Compared with the 0th day, the general bacteria were inhibited from 0.31~2.59 log in
the control, 0.61~3.29 in the ozone treatment. the eumycetes were inhibited from 0.34~1.80 log in the control,
1.21~2.38 log in the ozone treatment. The No.10 sweet pumpkin general bacterial counts ranged from 0.62 to 1.28
log and the eumycetes ranged from 0.28 to 1.75. Compared with the 0th day, the general bacteria were inhibited
from 1.28~1.84 log in the control, 0.31~2.99 in the ozone treatment. the eumycetes were inhibited from 0.37~2.99
log in the control, 0.87~2.54 log in the ozone treatment. In the ozone treatment (12.6~0.6 ppm), microbial growth
was inhibited in sweet pumpkin whole area including the stalk end of a sweet pumpkin. In appearance observation,
there was no cause of apparent quality deterioration by ozone treatment except for the effect of natural aging in
small scale storage. However, the quality deterioration was increased from the stalk end of a sweet pumpkin of
the control at the large storage, and the quality of ozone treatment was better than that of the control.
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S15-3

Development of High Value-Added Commercialization
Using Jeju Clean Fruits and Vegetables
Seok Nam Park
Research & Development Center, BK bio Co., Ltd.

As the world becomes global, disease surges and resistance to chemical compounds increases, and development
is rapidly being promoted as a processed product that increases the nutritionality of food and bioactivity beneficial
to the human body in food processing. In particular, due to the excellent immunological efficacy of immunopolysaccharides, systematic studies on polysaccharides are urgently needed, and the benefits of lactic acid bacteria and oligosaccharides are well known. By increasing the availability of materials through the development of polysaccharides
and oligosaccharides using Jeju organic resources (by-products), future-oriented economic creation can be achieved.
Immunopolysaccharides was extracted from citrus fruit and purified by enzyme reaction to obtain 3 types of polysaccharide, of which the higher concentration of CCE-1 resulted in higher cytokine production, a decrease of 54.7%
at 125 μg/mouse and 68.1% at 250 μg/mouse where the cancer was active. Also, NK cell active degree is reduced
by 50% at 125 μg/mouse, and anti-asualo+125. The lactic acid bacteria producing functional oligosaccharides from
citrus polysaccharides were selected and the kimchi-derived Leu. lactis CCK940 was selected. In the immunostimulation experiment, the higher the CCK-Oligosaccharide content, the higher the NO production, and the higher the
NO production, the higher the NO production, 45.9 μM at 10 mg/mL. To confirm the prebiotic activity of oligosaccharide, 24 kinds of probiotic strains were used to measure the growth activity. Among the 24 kinds of probiotic
strains, L. casei, L. pentosus, L. plantarum, W. cibaria, B. animalis, and S. cerevisiae were used to prebiotics of
CCK-oligosaccharides than FOS. It has been confirmed that you use it well. It is also expected to be applied to
functional foods for intestinal action and immune enhancing effect by using bifidus polysaccharide and lactic acid
bacterium gluco-oligosaccharide and can be used as fermented milk and milk powder. Therefore, through the processing technology combining various technologies such as bioconversion, fermentation technology, and aquaphonics,
it is to develop the material so that the content of functional ingredient is represented and to secure the quality
competitiveness by standardizing the standard of the product using the functional material-containing material. In
addition, by developing beverage products using Jeju’s fruit and vegetable resources, which have been stagnant since
Jeju carrot, commercialized product lines containing Jeju’s clean image and differentiated tastes and functions can
create high value-added products that are competitive to prevent farming income and environmental pollution. It
is expected to contribute to the Jeju community by reducing unnecessary industrial costs.
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Organized by Microbial Institute for Fermentation Industry
(발효미생물산업진흥원)

S16-1

Starter Development and Industrialization of Brewing Microorganisms
(Hye-Ryun Kim)

S16-2

Characterization of Soju Brewed by Indigenous Microorganisms
(Han-Seok Choi)

S16-3

Domestic and Overseas Vinegar Industry Status
(Hyejin Na)

S16-4

Fermentation Aptitude Evaluation of Indigenous Fermented Microorganisms
(Sung Ho Cho)

S16-1

Starter Development and Industrialization of Brewing Microorganisms
Hye-Ryun Kim
Research Group of Traditional Food, Korea Food Research Institute, Jeonbuk 55365, Korea

Microbial resources are important development materials in the agricultural, food, and bio industries, and useful
resources for the future. At this point, when the Act on Access to and Utilization of Genetic Resources and Benefit
Sharing is already in full effect in Korea for the implementation of Nagoya Protocol, it is necessary to secure,
preserve, and systematically manage brewing microorganism resources to secure domestic genetic resources and claim
biosphere at the government level. Traditional nuruk uses a natural fermentation process caused by environmental
microorganisms introduced from raw materials or the air by adding missing supplementary ingredients to the main
ingredients, without adding the starter. We were isolated various domestic microorganisms from this traditional nuruk
to analyze the brewing characteristics, and the strain characteristics were databased to secure the starter. In this
study, we introduce the process that the KFRI obtained from the traditional nuruk to localize the starter of brewing
microorganisms, the characteristics of the procured starter, the application of the starter in the industry, and its distribution to the breweries nationwide. If the fourth industrial technology, which has become an issue lately, is introduced to traditional brewing, it will increase the fermentation efficiency and boost the competition with other
companies. The development and use of the Internet of Things (IoT) technologies that are currently available at
breweries, however, are led by foreign companies.
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S16-2

Characterization of Soju Brewed by Indigenous Microorganisms
Han-Seok Choi1*, Chang-Soo Kang1, Seok-Tae Jeong2,
Ji-Eun Kang2, and Soo-Hwan Yeo2
1

Department of Agriculture & Fisheries Processing, Korea National College of
Agriculture and Fisheries, Jeonbuk 54874, Korea
2
Fermented Food Science Division, National Academy of Agricultural Science,
Rural Development Administration, Jeonbuk 55365, Korea

The occurrence and characterization of yeast (N4 and N9) isolated from Korean traditional nuruk were investigated.
Sequences of the D1/D2 domain of the 26S rDNA were identical for a strain examined and had a similarity value
of 100% compared to sequences of the type strain of Saccharomyces cerevisiae (NRRL Y-12632). The isolates
able to trehalose, raffinose, and methyl-glucoside assimilate was also capable of glucose, galactose, maltose, and
sucrose fermentation. It did not proliferate at 40℃ or above, but was able to grow in concentration of 50% glucose
and 10% NaCl. By combining nucleotide sequence, morphological observation, and physiological characteristics, the
isolate was identified as S. cerevisiae. Although moromi-mash made with isolated strain contained slightly lower
alcohol content compared to that with shochu-yeast of Japan, as a control, but it could be applied for soju making.
Reducing sugar contents were 2.04~3.92 and 7.92~8.78 g/100 mL in the isolates and industrial yeasts, respectively.
The isolated yeasts showed 25.2~52.7% higher alcohol yield (41%, v/v) compared to industrial yeasts. Forty-one
components were detected in the rice distilled soju (25%, v/v) and main component analysis revealed differences
between the isolated and industrial yeasts with respect to the contents of isobutanol, isobutanal diethyl acetal, ethyl
caprate, and tetradecanoic acid. The overall preference score of distillate soju was 3.59~3.68 points, which was
higher than that of industrial yeasts (2.59~2.77 points), suggesting that yeast can be used for distilled soju to improve
alcohol production and preference.
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S16-3

Domestic and Overseas Vinegar Industry Status
Hyejin Na
Food Environment Research Center

According to the Manufacture Statics of Food and Processed Food from Ministry of Food and Drug Safety, domestic
vinegar market is estimated at about ₩10 billion ($84 million) in 2018, which has increased by 24% compared
to ₩8,19 billion ($69 million) of 2013 and still on a continuous rising trend. From the domestic vinegar market,
the share of fermented vinegar is 52%. It is calculated that the majority of the sale are from the alcohol-based
vinegar (₩4.45 billion won/$40 million). And the rest are by the fruit fermented vinegar (₩3.74 billion) and the
grain fermented vinegar (₩15.7 billion). The size of overseas vinegar market is $1.26 billion in 2017 and it is
expected to show steady increase of 6.7% per year which leads to a conclusion that the growth of the vinegar
market are on an increasing trend. The worldwide vinegar market relvoves around the Balsamic vinegar originated
from Europe continent, taking up about 50% of the whole market. And for the case of apple vinegar, it is predicted
to show growth till $940 million by 2012. There are many key markets when it comes to vinegar; the main countries
involved in the trade are U.S., Japan, China, and Italy. Italy is the key exporter of the Balsamic vinegar, whereas
the U.S. and China are the main vinegar importing country. The size of vinegar market in U.S. is $641.8 million
in 2017 and the demand for the Balsamic vinegar are on constant increase. Unlike the market status of U.S., Japan
nearly only produces the brewed vinegar, taking up 99.7% of the market. Since the market is split into 39.3% of
the grain vinegar, 54.5% of other brewed vinegar, and the fruit vinegar with only 5.9%, it is no exaggeration to
express that Japan consumes the grain vinegar all the time. Vinegar occupies 10.3% of the whole condiment market
in China. Being one of the largest markets in the world, the vinegar market in China has created size of $700
million in 2016. The market is expected to display even more rapid growth, considering that the popularization
of well-being trend encourages vinegar consumption. The birthplace of the Balsamic vinegar, Italy have produced
and exported the vinegar worth €1.1 billion. In 2017, 125 million liters of Balsamic vinegar was exported from
Italy.
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S16-4

Fermentation Aptitude Evaluation of Indigenous
Fermented Microorganisms
Sung Ho Cho
Microbial Institute for Fermentation Industry, Sunchang, Jeonbuk 56048, Korea

A starter is a microorganism that is intentionally added to food fermentation in order to take advantage of the metabolism of microorganisms. Microbial Seeds is cultured in the form of starter-culture for the rapid production of fermented
food and is provided to the consumer as a starter-culture. The domestic fermented food market, which is a rear
industry that uses mircobial seeds, is large at about $ 10 billion but starter-culture market is estimated at about
$ 500 million in total, including import and domestic manufacturing. About $ 100 million is domestically produced,
and most of the starter are dependent on imports. The microbial experts are mainly focused on academic research
rather than commercialization, which makes it difficult to proceed with industrialization of the developed starter.
As a result, the microorganisms used for fermentation are dependent on imported microorganisms, and as the years
go by, the microorganism industry is inferior to other competing countries. In order to foster domestic microbial
seeds industries that depend on imported microorganisms, efforts are needed to commercialize superior fermentation
microorganisms that have been developed previously. In this presentation, we introduced the results of empirical
aptitude evaluation to select domestic indigenous fermentation microorganisms for supply them to the consumers.
And we explained about ‘Assistance Center for Mircrobial Industrializatio (ACMI)’ and ‘Project for supply of fermentation starter culture’These two projects are national projects that produce excellent indignous fermentation microorganisms as microbial seed additives and distribute them to fermented food companies. The empirical aptitude evaluation is the result of test of Aspergillus oryzae for the application of Jangryu and fermented liquor, Saccharomyces
cerevisae for the application of fruit wine and Bacillus subtilis for the production of fresh Cheonggukjang. Also,
we presented the results of research on establishing culture conditions, conditions for high concentration culture
and conditions of formulation for commercialization as microbial seed additives. Finally, four issues were presented
for the tasks that industry, academia, research institutes and enterprises should focus on in fostering starter culture
industry. The first is the resourceization of excellent indigenous fermentation microorganisms in Korea, the second
is the development and commercialization of excellent fermentation seed additives that can be used for fermented
foods, the third is the establishment of a base for producing microbial seed additives that can compete with global
seed stocks and the fourth is the steady support project is to supply seed additives be used by fermented food
producers institutionally.
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Sponsored by Immunotech, Inc.
(이뮤노텍)

S17-1
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(Dae-Ok Kim)

S17-2

Strategy for Problem Solving in Food Industry
(Bong Soo Noh)

S17-3
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S17-4

New Convergence Engineering Technology for the Development Functional
Food Material with Immunomodulation
(Bok-Kyung Han)

S17-1

Trends in Development of Functional Ingredients
for Health Functional Foods
Dae-Ok Kim
Kyung Hee University

Health functional foods are defined as foods (or products) manufactured and processed using functional ingredients
and bioactive components that have useful functionality to the human body. Functionality refers to obtaining physiological effects useful for health on the structure and function of the human body. The Ministry of Food and Drug
Safety, through a rigorous, evidence-based review system including human and animal studies, approves functional
ingredients for health functional foods in accordance with three main evaluation principles: standardization (standards
and specifications), safety and functionality. Health functional foods should be manufactured in GMP certified facilities.
From 2004 to 2018, a total of 596 functional ingredients for health functional foods in Korea were approved, with
415 imported and 181 domestic ingredients. The total production of health functional foods in 2017 was 2.24 trillion
won, an increase of 5.2% compared to 2016. From 2011 to 2017, the annual growth rate of health functional food
production averaged about 10.6%. In recent years, the prominent features of the health functional food market in
Korea have been highlighted by the growth of probiotics, vitamins, and individually recognized functional ingredients.
For the coming decades, the market for health functional foods is expected to continue to grow due to population
aging, rising healthcare costs, interest in self-care and rational consumption by consumers based on scientific findings.
Health functional foods related to cholesterol, blood pressure, weight management, blood sugar, mental health, digestive health, and muscle health based on plant substances are expected to attract attention.

- 207 -

S17-2

Strategy for Problem Solving in Food Industry
Bong Soo Noh
Seoul Women’s University

Education for the fourth industrial revolution in the future should increase the ability to present various methodologies
to overcome a given situation. One of the most needed skills in the future is the ability to solve problems. In the
food industry, we face a wide variety of problems, and there are not only one solution to each problem that can
be encountered at that time. The answer to the problem is not important, but how to solve it is important. Various
approaches have been worth their way. Our education has emphasized only one correct answer, which has now
become obsolete. We need training to find ways that others have not thought about. Creative thinking is needed
using checklists. It might be very helpful. From the posture to solve the problem, I will mention what methods
can solve the problem efficiently and explain the problems encountered in the food industry as an example. I would
like to think about how to solve the problem, for example, when KFC was in trouble with DHL, when Chipole
overcame the crisis of food poisoning, or when Kroger overcame the competition with Amazon.
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S17-3

Role of Probiotics in the Human Gut Microbiome
Ju-Hoon Lee
Department of Food Science and Biotechnology, Kyung Hee University

The gastrointestinal tract (GIT) is a complex ecosystem consisting of a variety of bacterial genera. It has been known
that it may be strongly associated with human health. Therefore, it is necessary to elucidate the role of probiotics
in the human gut microbiome to understand this association. To study this, metagenomics is a key tool to monitor
dysbiosis or compositional change of the human gut microbiome by probiotics administration. To enhance the metagenomics analysis, total fecal DNA extraction method and 16S rRNA universal primer set should be optimized.
Most intestinal disorders including colorectal cancer (CRC) are associated with dysbiosis of gut microbiota, supported
by the recent studies. This dysbiosis is caused by disruption of the balance between beneficial and harmful gut
bacteria. Therefore, compositional change of gut microbiota may be important to understand intestinal disorders.
At this point, the role of probiotics may be critical to recover or reestablish the healthy gut microbiota. To verify
this, three selected probiotics (one Bifidobacterium and two Lactobacillus strains) were orally administrated into
patients group before and after CRC surgery and their fecal samples were collected at 1 week and 1 day before
surgery as well as 3 and 4 weeks after surgery (4 collection periods), comparing with placebo group with no oral
administration of probiotics. And then, after isolation of total fecal DNA, 16S rRNA-based metagenomics sequencing
and analysis were performed, showing that Firmicutes and Bacteroidetes in all samples were the most common in
both groups at the phylum level. In addition, in MPRO3 probiotics group after surgery, the phyla Actinobacteria
and Verrucomicrobia significantly increased. Furthermore, the genera Akkermansia and Bifidobacterium significantly
increased. Although increase of Bifidobacterium may be due to probiotics ingestion, Lactobacillus strains were not
fully detected and monitored in the fecal samples of probiotics group, probably due to very low composition of
Lactobacillus in the colon. This study showed the possible correlation between CRC and compositional change of
gut microbiota and the role of probiotics for rapid recovery of disrupted gut microbiota in patients to normal one.

- 209 -

S17-4

New Convergence Engineering Technology for the Development
Functional Food Material with Immunomodulation
Bok-Kyung Han
Department of Food and Biotechnology, Korea University, Sejong 30019, Korea

Broccoli, known as one of the top 10 superfoods, is a Cruciferae family known as an anticancer food, and functional
ingredients have been reported as sulfoaphane and indoel-3-carbinol. Sulforaphane, a representative ingredient in
broccoli, has the chemical structure of isothiocyanate, and is biosynthesized by the mechanism by which glucoraphanine, a precursor of sulforaphane, is hydrolyzed by myrosinase. Sulforaphane is a powerful antioxidant that has
been reported to inhibit genetic modification by oxidative stress, inhibit the activity of inflammatory factors, and
contribute to diabetic nephropathy and skin health. Sulforaphane is known to induce apoptosis by acting directly
on cancer cells, and shows potent cancer prevention effects by blocking various reactions of carcinogens. However,
not only sulforaphane but also converting enzymes that biosynthesize sulforaphane are easily inert to heat above
75°C. So, there is a disadvantage that is easily destroyed when cooking by steaming or boiling water for broccoli
intake. Therefore, pulsed electric fields (PEF) technology using cell electroporation rather than heat treatment should
be proposed as a treatment technology that preserves the sulforaphane and can effectively induce the biosynthesis
of sulforaphane from glucoraphanine and has a smooth texture. PEF, nonthermal processing technology, is a new
technology that induces cell membrane collapse by applying pulse energy to animal and plant cell membranes to
generate potential differences inside and outside the cell. The application of high voltage pulsed electric fields to
organisms results in cell membrane instability resulting in reversible or irreversible damage resulting in selective
destruction of cell membranes, but not inactivation of enzymes. This feature facilitates the elution of intracellular
components and facilitates the contact of precursors with conversion enzymes, effectively amplifying the biosynthesis
of functional components. The application of PEF to broccoli causes irreversible damage to the cell membranes,
making it easier to contact the glucoraphanine with myrosinase, a converting enzyme, and effectively amplify the
biosynthesis of the functional component sulforaphane. So, based on the principle of the above-mentioned PEF technology, we evaluated the effect of PEF treatment on the amplification of sulforaphane by analyzing the change of
sulforaphane and precursor% by UPLC analysis. As a result of comparing the sulforaphane% in each part of broccoli
before PEF treatment, the contents were higher in the order of flowers, stems, and leaves. Broccoli sprouts contained
301 mg/100 g of sulforaphane, which was found to be 4 times more than broccoli. Sulforaphane% differs depending
on each part of broccoli but increased more than 2 times in all parts by PEF treatment. In particular, broccoli sprouts
increased from 300 mg/100 g before treatment to about 700 mg/100 g after treatment, and broccoli flowers increased
sulforaphane% nearly 3 times after treatment. In addition, the precursor glucoraphanine was decreased in all parts
except the broccoli seed after the PEF treatment, and it was confirmed that the glucoraphanine was converted to
sulforaphane through the PEF treatment and myrosinase reaction. These results suggest that PEF technology could
be used as a convergence technology for the discovery and amplification of various bioactive compounds from natural
resources.
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S18-1
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(Hee-Seok Lee)
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S18-1

OECD Test Guidelines to Detect the ER and AR Agonist/Antagonist
Hee-Seok Lee*, Hyun-Sook Oh, and Yong Eui Koo
Food Safety Risk Assessment Division, National Institute of Food and Drug Safety Evaluation, MFDS

Economic Co-operation and Development (OECD) has provided a standardized method to search the effect of chemicals on the endocrine system. OECD established a conceptual framework for detection of endocrine modulating
compounds, which comprises five distinct levels. Level two of this framework outlines the in vitro data collection
protocols used to ascertain the endocrine processes affected by these compounds. The human estrogen receptor (hER)
binding affinity assay (OECD TG493) and the stably transfected transcriptional activation assays (OECD PBTG455)
using ERα-HeLa-9903 and VM7Luc-4E2 cell lines, expressed human estrogen receptor (hER), were adopted as the
OECD standardization methods to detect hER agonists and antagonists. Furthermore, OECD established Test Guideline
No. 458 in 2016yr to detect the human androgen receptor (hAR) agonists and antagonists using Chinese hamster
ovary cell line, AREcoscreen. In addition, Korean Ministry of Food and Drug Safety has developed hAR stably
transfected transcriptional activation (STTA) assay using human prostate cancer cell line, 22Rv1 to involve the OECD
Test Guideline for screening of hAR agonists and antagonists alongside AREcoscreen TA assay. Even if OECD
Test Guidelines have been developed to find potential endocrine disrupting chemicals, these in vitro assays can
be applied to screen the natural ER/AR agonistic or antagonistic compounds for promotion of human health. These
OECD standardized assays can provide a quick and relatively inexpensive method for screening large numbers of
chemicals for their potential to activate human ER/AR-mediated gene transcription.
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S18-2

BRET (Bioluminescence Resonance Energy Transfer)-Based Estrogen
and Androgen Binding Assay Detecting Estrogenic/Androgenic
Chemical Compounds
Seok-Hee Lee* and Yooheon Park
Department of Food Science and Biotechnology, Dongguk University, Seoul 04620, Korea

Estrogenic/androgenic chemical compounds in food are ubiquitous and have a steady intake. Not only can these
compounds be used as functional substances for human hormone health, they can also interfere with the hormone
system associated with them as endocrine disrupting chemicals (EDCs). In order to effectively manage and utilize
the estrogenic/androgenic chemical compounds that are easily accessed through food, it is important to develop an
in vitro assay methods that enables accurate and specific detection. Thus, we developed the human cell-based estrogen/androgen receptor (ER/AR) binding assay (BA) using bioluminescence resonance energy transfer (BRET). The
ER/AR binding affinity of test chemical was evaluated by measuring the ER/AR homodimerization mediated BRET
signal. Using HEK293 cells, we established a stably transfected cell line for BA and optimized an assay protocol.
Estrogenic/androgenic effects were verified from 72 test chemicals those has been recommended by the Interagency
Coordinating Committee on the Validation of Alternative Methods (ICCVAM). These results suggested that the BRET
adopted human cell-based ER/AR BA will be provided as a high-throughput in vitro estrogenic/androgenic chemical
compound screening system.
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S18-3

Tissue-Selective Estrogen Complex (TSEC) as a Novel
Approach to Postmenopausal Theraphy
Jun Ho Kim
Department of Food Science and Biotechnology, Andong National University, Gyeongbuk 36729, Korea

Estrogen replacement therapy (ERT) in postmenopausal women has been demonstrated to effectively offset menopausal
symptoms. However, the use of ERT can cause hormone-dependent cancer associated with breast or endometrial
cell proliferation. To avoid these abnormal proliferative response, selective estrogen receptor modulator (SERM),
a compound that exert estrogen receptor agonistic or antagonistic activity depending on the target tissue, has been
developed. As a novel approach to menopausal therapy, tissue-selective estrogen complexes (TSEC), a combination
regimen of a SERM with estrogens, has been reported to provide mixed estrogen agonist and antagonist activity
in both rodents and humans. The first TSEC approved by the US FDA (3 October 2013), consisting of bazedoxifene
and conjugated equine estrogens (CE), provides the desirable effects of estrogens for menopausal symptoms while
simultaneously reducing the cancer risk. We demonstrated that TSEC consisting of CE and bazedoxifene effectively
prevents metabolic dysfunction without uterine hypertrophy in ovariectomized female mice. The soy isoflavone genistein has been shown estrogen agonist activity in the bones, but estrogen antagonist activity in the uteri of intact
female mice. These findings suggest that genistein may have potential for use as a natural SERM. Thus we evaluated
the combination effects of CE and genistein in a TSEC regimen. Our results showed that genistein acts as an estrogen
agonist in metabolic regulation, but has no SERM function in the uteri of ovariectomized mice.
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S18-4

Guidelines of Efficacy Evaluation of Functional for
Menopausal Women’s and Men’s Health
Mi-Young Lee
National Institute of Food and Drug Safety Evaluation, Ministry of Food and Drug Safety

A Korean person’s average lifespan is 78.5 years (85.5 years for women and 75.1 years for men), and is gradually
increasing. South Korea’s elderly population continued to rise to 9.1% in 2005 and is expected to reach 14.3%
in 2018 (aged society) and 20.8% in 2026 (super-aged society). Menopause is the gradual decline in hormone (estrogen
and testosterone) production with increasing age. The symptoms of menopause include the loss of physical and
psychological activity. Menopause syndrome is defined as a decrease in sexual satisfaction or decline in general
well-being accompanied by low levels of hormone in older men and women. This male and women climacteric
is characterized by nervousness, reduced potency, decreased libido, irritability, fatigue, depression, memory problems,
sleep disturbances, and hot flushes. Functional foods help to relieve menopause symptoms. Functionality evaluation
guidelines (menopausal women’s and men’s health) was developed to assist the health functional food developers.
In particular, functional foods that can help women’s and men’s healthy is working to alleviate the climacteric
symptoms. Functionality evaluation guidelines, review materials as well as the domestic and international research
paper for each food ingredient functionally were collected and analyzed, and then mechanisms, biomarkers, experimental method were summarized. Based on the analysed and summarized data, mechanism of action for each function,
biomarkers for functional assessment according to the point of action by study type (such as in vitro, in vivo, or
human study) were updated. In addition, the description and experimental methods of each new biomarker. And
we have revised each functionality’s mechanism, deleted and added new biomarkers, and improved the criteria for
selection/exclusion criteria and safety indicators for human studies.
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Development of an Antihypertensive Functional Food that Corrects Gut Dysbiosis
(Eric Banan-Mwine Daliri)

YS1

Microbiological Analysis on Swelling Incident of Gochujang
Ji Hwan Back
Yokohama National University, Japan

Gochujang is a traditional Korean fermented seasoning, and it is preferable to avoid the use of artificial preservatives,
preservative-free gochujang occasionally suffers from swelling incident. The previous studies reported that salt tolerant
yeast or lactic acid bacteria caused the incidents. To investigate microbial implications in this problem, Microbiological
test and NGS, DGGE, and quantitative PCR analyses targeting 16S rDNA were performed. This study sought out
acid and salt tolerant and gas-generating microorganisms from an incident product of gochujang through some kinds
of microbiological tests. Microbiological test could not reveal any salt tolerant yeast nor lactic acid bacteria. DNA
sequence data of 16S rRNA gene concluded acid and salt tolerant and gas-generating microorganisms isolated should
be two species of Bacillus or their relatives: one was Bacillus amyloliquefaciens and another was B. licheniformis.
The former generated ca.70% more gas than the later in intentional contamination of fresh gochujang. This could
infer that the gas-generating Bacillus strains, B. amyloliquefaciens and/or B. licheniformis relatives might be the
causative microorganisms of swelling incident of gochujang. And the microbial causes of gochujang “swelling” and
swelling “incident” through both DGGE and NGS analyses of the 16S rRNA gene fragments of microbial samples
obtained from gochujang products and matured mashes. B. amyloliquefaciens is a microbe that causes swelling; it
is present in the red pepper powder added to the gochujang just before the pasteurization process. Meanwhile, the
bacterial profiles obtained from NGS analysis revealed that the swelling “incident” of the product occurs when the
fraction of lactic-acid bacteria, especially that of Lactobacillus, in the microbial composition is extremely low. It
was also found that gochujang prepared from pre-gochujang with a pH of 4.5 or higher was more likely to cause
swelling. Based on these findings, we speculate that insufficient acidification during the fermentation process might
allow for undesirable growth of swelling-causing bacteria in gochujang during shipping and storage.
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YS-2

Introduction of Low Acidic Coffee Development
Seung-Hun Lee
Department of Food Science and Biotechnology, Kyung Hee University

The International Coffee Organization announced that the coffee consumption has increased for 4 years consecutively
by 1.9 % every year from 2013/14 to 2016/17. The pros and cons of coffee to human health become more and
more important following economic importance of coffee is continuously increasing. More than 5,000 papers have
published as the keyword of coffee every year since 2012. Most of the research focuses on chlorogenic acids and
caffeine because they show clear health influences on antioxidant properties, anti-cancer, anti-diabete, stimulant, athletic improvement and so on. However, there is one underestimated human influencing factor; acidity. Beverages
with pH lower than 5.5 can degrade teeth enamel to cause dye compounds to attach to make our teeth stained.
To prevent this staining, either low-acidity or staining compound should be removed from coffee. This research
focused on decreasing acidity of coffee and obtained a neutral coffee of which pH reached higher than 5.5 in the
general range of coffee concentration.

- 220 -

YS-3

Radio Frequency (RF) Assisted Disinfestation of Red Flour Beetle
(Tribolium castaneum) in Stored Canola Seeds (Brassica napus L.)
and Its Application in Food Engineering
Daeung Yu
Changwon National University

To disinfest food materials, conventional methods (fumigation, hot and cold air) have been applied, however those
methods have major drawbacks (remaining toxic chemicals, long treatment time). One of the alternative methods
is RF heating based on electromagnetic radiation having volumetric and selective heating. A canola seed is one
of the major oilseeds worldwide. Insect pest infestation is a major hurdle to export market. Physicochemical Properties
of red flour beetle which is one of the most harmful insect pest in oilseeds and canola seed were measured at
different experimental conditions. Temperature distribution in bulk canola seeds was determined during RF heating
(1.5 kW, 27.12 MHz). Non-uniform temperature distribution was observed due to the edge effect. Over 95% mortality
of the adult insects was achieved at over 60ºC temperature without quality loss. The thermal death kinetics of adult
red flour beetle infesting stored canola seeds were characterized during RF heating. The RF heating uniformity in
seeds improved and selective RF heating of insects was enhanced with increasing voltage and equipped rotating
auger in simulation. RF heating is also used in drying food materials. Understanding of moisture sorption, glass
transition and stickiness characteristics of food materials is important in food engineering. Especially, moisture sorption
isotherm and glass transition and sticky point temperatures are unique for every food material and extremely important
to predict its physical, chemical, and microbial stabilities. And, it is useful to properly design and optimize food
processes such as drying, preservation, storage and packing by calculating its moisture change and storage temperature.
Moisture sorption isotherms, glass transition and sticky point temperatures of fresh and fermented sea tangle powders
were determined at 4, 25, and 37°C in water activities (aw, 0.11∼0.93). Moisture sorption isotherms for both powders
exhibited typical J-shaped type III sorption characteristics. Glass transition and sticky point temperatures decreased
with increasing water activity for both sea tangle powders showing a water plasticization. Storage stability diagrams
of both sea tangle powders suggest guidelines for their handling to avoid stickiness and physical structure collapse
and for controlling stability and packaging requirement.
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YS-4

Paradoxical Increase of Insulin Sensitivity Despite Blunted Adipose
Tissue Browning in Genetic Ablation of IRP1
Mikyoung You* and Soonkyu Chung
Department of Nutrition and Health Sciences, University of Nebraska, Lincoln, NE 68583-0806, USA

Iron regulatory protein 1 (IRP1) plays a key regulator of cellular iron metabolism, systemic oxygen sensing, and
erythropoiesis. Deletion of IRP1 leads to profound HIF2α-dependent abnormalities in erythropoiesis and iron
metabolism. Previously, we demonstrated that modulation of adipose tissue iron metabolism is necessary for adipose
tissue browning. However, the role of IRP1 in adipose tissue browning and its metabolic consequences are uncertain.
This study aimed to investigate the role of IRP1 in regulating adipose tissue browning in a mouse model of genetic
ablation of IPR1 (IRP1-/-). The IRP1-/- mice and wildtype (WT) controls were kept either at room (25°C) or cold
(6°C) temperature for 7 days. Adipose tissue browning was evaluated by UCP1 expression and prevalence of beige-like
structure in inguinal fat. Thermogenic heat release captured by infrared camera and core body temperature was measured by a rectal thermometer. The modulation of iron metabolism was assessed by serum levels of ferritin, hematocrit,
and erythropoietin levels by ELISA. To investigate the role of IRP1 on energy metabolism, IRP1-/- and WT controls
were fed a high-fat diet (45%) for 14 weeks. Insulin sensitivity was determined by glucose and insulin tolerance
test and HOMA-IR score. IRP1-/- mice dramatically increased serum levels of erythropoietin but decreased hepcidin.
IRP1-/- developed polycythemia and reticulocytosis, which was not affected by cold exposure. IRP1-/- were completely
blunted in cold-induced browning in the inguinal fat showing no changes in UCP1 and adipocyte morphology.
Unexpectedly, IRP1-/- showed higher core body temperature and heat release than control independent of UCP1
expression. Chronic intake of HF diet paradoxically increased the insulin sensitivity regardless of obesity. 2-DOG
distribution was significantly increased in red blood cells, suggesting that red blood cell-dependent energy expenditure
significantly contributed to rapid glucose disposal. Disruption of IRP1 blunted adipose tissue browning. The paradoxical rise in insulin sensitivity in IRP1-/- is likely due to red blood cells-mediated energy expenditure.
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YS-5

Sugar Kelp (Saccharina latissima) Prevents the Development of
Nonalcoholic Steatohepatitis with Increased Metabolic
Rates in Diet-Induced Obesity Mice
Mi-Bo Kim1*, Bohkyung Kim2, Ji-Young Lee1, and Young-Ki Park1
1

Department of Nutritional Science, University of Connecticut, Storrs, CT 06269, USA
Department of Food Science and Nutrition, Pusan National University, Busan 46241, Korea

2

Nonalcoholic steatohepatitis (NASH) is characterized by the presence of steatosis, inflammation, and fibrosis in the
liver. The objective of this study was to investigate whether the consumption of sugar kelp (Saccharina latissima),
an edible brown alga, grown in the northeast coast of the U.S. can prevent obesity-induced NASH and other obesity-associated metabolic dysfunctions in diet-induced obesity mice. Male C57BL/6J mice were randomly assigned
to a low-fat (LF; 6% fat by wt), a high-fat/high-sucrose/high-cholesterol (HF; 34% fat, 34% sucrose, 2.0% cholesterol
by wt), or a HF containing sugar kelp (HF-Kelp; 6.0% dried sugar kelp powder by wt) for 14 weeks. There were
significantly reduced body weight gain and fasting glucose levels with concomitant increases in metabolic rates,
physical activity, and energy expenditure in HF-Kelp group. Sugar kelp consumption also inhibited all of NASH
features, i.e., steatosis, inflammation, and fibrosis, as evidenced by decreases in liver weight, triglyceride accumulation,
macrophage marker expression, and collagen accumulation. Compared with sugar kelp-fed mice, the control group
showed increased ratios of Firmicutes/Bacteroidetes and decreased alpha diversity, which are known feature of obesity.
In conclusion, sugar kelp is a promising food choice that may be consumed for the prevention of NASH and other
obesity-associated diseases.
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YS-6

3-Hydroxy-5,6-Epoxy-β-Ionone Isolated from Sargassum horneri
Protect MH-S Mouse Lung Cells Against Fine Dust Induced
Inflammation and Oxidative Stress
K.K. Asanka Sanjeewa* and You-Jin Jeon
Department of Marine Life Science, School of Marine Biomedical Sciences,
Jeju National University, Jeju 63243, Republic of Korea

Air pollution is a process that mixing of pollutants into the atmosphere, which are potentially harm to humans,
and cause negative impacts to the surrounding environment (biotic and abiotic). The negative health effects associated
with air pollution, have been reported from both indoor and outdoor environments. Due to the high exposure risk
even at the low concentrations of fine dust, which become a major health threat to human society. Specifically,
dust storms originated in China and Mongolian desert areas bring large amount of fine dust to Korean atmosphere.
Therefore, preventive measures require to reduce health impacts associated with dust to maintain health population.
According to the recent statistics one major outcome of fine dust exposure is inflammation and oxidative damage
in lungs. Other than the avoiding direct exposure to fine dust, use of functional foods to avoid inflammation and
oxidative stress might be a possible long term approach to reduce fine dust related health complications. Lung macrophages (CMT-93) were treated with 3-Hydroxy-5,6-epoxy-β-ionone (HEBI) a pure compound isolated from Sargassum
horneri (brown edible seaweed) and after 1 hr stimulated with fine dust (31.3 µg/mL). Then, inflammatory and
antioxidant parameters were evaluated using western blots, ELISA, RT-qPCR, and MTT assays. According to the
results, at the concentrations between 31.3~125 µg/mL significantly reduced the fine dust induced NO, PGE2, and
pro-inflammatory cytokine production, via blocking downstream signal transduction of Toll like receptor 2, 3, 4,
and 7 in activated CMT-93 cells. In addition, HEBI treatment also induce the anti-oxidant protein expression levels
of FD exposed CMT-93 via P38/Nrf2/Keap1 mediated antioxidant pathway. The active compound; HEBI isolated
from S. horneri has the potential to develop as a functional food or as an active ingredient in cosmeceuticals due
to its profound effects against fine dust induce inflammation and oxidative stress in CMT-93 macrophages.
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YS-7

Development of an Antihypertensive Functional Food
that Corrects Gut Dysbiosis
Eric Banan-Mwine Daliri* and Deog-Hwan Oh
Department of Food Science and Biotechnology, Kangwon National University, Chuncheon 24341, Korea

High blood pressure is a chronic disease and a risk factor for chronic kidney disease and cardiovascular diseases.
In this study, we developed an antihypertensive soy protein product (P-SPI) by combining enzymatic hydrolysis
and fermentation. After enzyme treatment and fermentation, the in vitro ACE inhibitory activity of P-SPI increased
from 60.8% to 88.24%. The antihypertensive peptides in P-ISP were identified using in silico methods and the peptides
were synthesized and tested. Feeding BPH/2J mice with single doses of P-ISP reduced systolic and diastolic blood
pressure in a dose dependent manner. Consumption of P-SPI significantly inhibited serum angiotensin converting
enzyme activity and reduced malonyldialdehyde levels in serum but increased superoxide dismutase activity and
nitric oxide levels. In spontaneous hypertensive rats, six weeks consumption of P-SPI drastically reduced blood pressure
and weight gain. Analysis of fecal microbial 16S rRNA of SHR revealed a significant reduction in microbial richness
and diversity in the gut. P-ISP feeding however significantly increased gut microbial richness and diversity. It also
reduced the Firmicutes : Bacteroidetes ratio, increased propionate and H2S producing bacteria, and reduced
Streptococcaceae and Erysipelotrichales levels. The rate of water-soluble vitamin metabolism was significantly increased in the gut microbiota in P-SPI fed SHR relative to untreated SHR. Our results show that, consumption
of P-ISP consumption reduces blood pressure and its long-term consumption modulates the gut microbiota towards
a healthy state.
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OP01
Metabolic Understanding of Unpruning Cultivation in
Tea (Camellia sinensis) Plants
N. H. M. Rubel Mozumder* and Young-Shick Hong. Di-

vision of Food and Nutrition, Chonnam National University, Gwangju 500-757, Republic of Korea
Pruning has been practicing as one of the common cultivation management and may metabolically differentiated
from unpruned tea (high tea plant). Although metabolomic study with different types of tea products provides a bunch of useful information for producing distinct
tea products, metabolic physiology of the plants cultivated under unpruning conditions is poorly understood.
Therefore, in the present study, we compared metabolic
compositions of the fresh leaves of unpruned tea plants
collected from three consecutive years (2017 to 2019)
with those of pruned tea plants. Multivariate statistical
analysis such as PCA and OPLS-DA with global metabolite profile analyzed by 1H NMR spectroscopy revealed
the clear differences of diverse tea metabolites between
pruned and unpruned tea plants. In particular, fresh tea
leaves of unpruned tea plants that plucked in three sequential vintage years (May 2017, May 2018, and May
2019) showed higher accumulations of catechins, epicatechin (EC), and gallocatechin (GC) while the fresh
leaves of pruned tea plants showed higher contents of
fatty acids, isoleucine, leucine, and valine. Also, clear
metabolic differences between pruned and unpruned tea
plants were observed in their leaves collected at four
plucking times in 2017. The findings of these metabolic
variations between tea leaves of pruned and un-pruned
tea plants may provide an in-depth understanding of
metabolic signatures of tea metabolites associated with
unpruning cultivation and management practices.
OP02
Seaweed Extracts Modulate the Glucose Uptake via an
AMPK-dependent Pathway in C2C12 Skeletal Muscle
Cells
Eunyoung Kim* and Yunkyoung Lee. Department of Food

Science and Nutrition, Jeju National University, Jeju 63243,
Republic of Korea
Seaweeds contain plenty of bioactive compounds such
as essential amino acids, vitamins, minerals, and polyphenols, that are capable to have various health-promoting effects. In this study, we investigated the potential
anti-diabetic effects of nine popular edible seaweed extracts (Hizikia fusiforme(HF ), Laminaria japonica(LJ ),
Sargassum fulvellum(SF ), Undaria pinnatifida(UP ), Undaria pinnatifida sporophyll(UPS), Ecklonia stolonifera
okamura(ESO ), Codium fragile (CF ), Gelidium amansii(GA), and Gracilaria verrucosa(GV)) and further examined their mechanism(s) using C2C12 cells. Firstly,
the physiochemical properties of nine edible seaweeds
were evaluated. Effects of glucose uptake and regulation
of insulin-signaling related protein activation by sea-

weeds were investigated in C2C12 myotubes. Our results
demonstrated differential polyphenol contents and anti-oxidant activity of the nine seaweed extracts as well
as alpha-glucosidase inhibitory activities. Three seaweed extracts(LJ, UPS, and CF ) significantly increased
AMPK activity among selected five seaweeds extracts
(HF, LJ, UPS, CF, and GV) in C2C12 myotubes. In addition, a kinase inhibitory assay confirmed that the mechanism of seaweed extracts to regulate glucose uptake
was partially dependent on AMPK. Furthermore, we also
observed all five seaweed extracts significantly decreased tumor necrosis factor-alpha whereas they increased interleukin-10 production in lipopolysaccharidestimulated C2C12 myotubes. Taken together, these results suggest that some edible seaweeds regulate not only inflammation but also glucose uptake via an AMPKdependent pathway in skeletal muscle cells.
OP03
Target guided isolation of potential tyrosinase inhibitors from Otholobium pubescens (Poir.) J.W. Grimes
by ultrafiltration, high-speed countercurrent chromatography and preparative HPLC
Guanglei Zuo1*, Hyun Yong Kim1, Jun Ji3, Soo Kyeong
Lee1,2, Soon Sung Lim1,2,3. 1Department of Food Science
and Nutrition, 2Institute of Korean Nutrition, 3Institute of

Natural Medicine, Hallym University, 1 Hallymdeahak-gil,
Chuncheon, 24252, Republic of Korea

Otholobium pubescens (Poir.) J.W. Grimes (O. pubescens) is a commercial and multiple therapeutic me-

dicinal plant in South America, yet its phytochemicals
are rarely studied. In the present study, a combination
of affinity-based ultrafiltration, HSCCC, and preparative
HPLC was applied for the efficient screening and isolation of ten tyrosinase inhibitors from the O. pubescens
methanol extract and eight of them were successfully
identified as bakuchiol, daidzin, isoorientin, vitexin, isovitexin, isoorientin 3'-methyl ether, daidzein, genistein,
and a novel compound 3-(5-hydroxybenzofuran-6-yl)
propanoic acid by EI-MS and NMR; all of these compounds are first reported in O. pubescens and possessed
tyrosinase inhibitory activities by in vitro tyrosinase inhibition assay. Among the inhibitors, vitexin, isovitexin,
3-(5-hydroxybenzofuran-6-yl) propanoic acid, and daidzein revealed higher tyrosinase inhibitory activities than
the positive control β-arbutin, with IC50 values of 0.35
mM, 1.73 mM, 1.33 mM, 1.57 mM, and 1.83 mM, respectively. Moreover, a long time tyrosinase inhibition
duration, up to 150 min, was observed for compounds
vitexin, daidzein, andparticularly3-(5-hydroxybenzofuran-6-yl) propanoic acid, which was assessed as a special
mixed-type tyrosinase inhibitor because of its capability
of inhibiting tyrosinase almost in an irreversible inhibition manner, through tyrosinase inhibition duration,
inhibition kinetics, and dialysis studies. Results suggested that vitexin, isovitexin, daidzein, and particularly
the novel compound 3-(5-hydroxybenzofuran-6-yl)
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propanoic acid are promising tyrosinase inhibitors with
the potential for pharmaceutical, cosmetic, and food industrial applications.
OP04
Effects of High Protein Diet on Chemical-Induced and on
Spontaneous Mouse Colorectal Cancer Development
Eunyeong Ahn*, Jimin Lee, Eunjung Kim. Department

of Food Science and Nutrition, Daegu Catholic University,
Gyeongsan 38430, Republic of Korea

Colorectal cancer (CRC) incidence is rapidly increasing
worldwide. Accumulating animal experimental studies
have shown that dietary proteins can influence CRC risk,
however, the molecular mechanism of high protein consumption on colon carcinogenesis has not been well
understood. In this study, we examined the effect of high
protein diet (HPD) on colorectal tumor formation and the
change of gene expression patterns (experimentⅠ).
Furthermore, we investigated whether HPD cause CRC
without chemical stimulation (experimentⅡ). In experimentⅠ, female Balb/c mice were divided into 20% casein
(20C), 20% casein + azoxymethane (AOM) and dextran
sodium sulfate (DSS) (20CC), 40% casein + AOM and
DSS (40CC) groups. Mice were fed each experimental
diet for 10 weeks starting with AOM initiation. In experimentⅡ, female Balb/c mice were divided into 20% casein
(20P) and 40% casein (40P) groups. Mice were fed each
experimental diet for 81 weeks without any chemical
stimulation. In experimentⅠ, disease activity index,
mortality rate, tumor incidence, and mucosal thickness
were increased in 40CC group compared to those of 20CC
group. The levels of plasma TNF-α, fecal ammonia, fecal
lipocalin-2, and protein expression of iNOS and COX-2
were elevated in 40CC group compared to those of 20CC
group. In experimentⅡ, there were no significant
changes in body weight, mucosal thickness, levels of
plasma NO, plasma TNF-α, and fecal Lcn-2 between
20P and 40P. These findings suggest that HPD exacerbate colonic carcinogenesis, whereas HPD without
any chemical stimulation may not enough to induce colonic inflammation and carcinogenesis spontaneously.
OP05
Anti-osteoporotic effect of Lactobacillus fermented
milk products and its potential mechanisms
Chul Sang Lee1*, Sae Hun Kim1, Na Hyun park2, In Ock
Lee2, Byoung Kook Kim2. 1Division of Biotechnology,

Collage of Life Science and Biotechnology, Korea University, Seoul, 02841, South Korea, 2Probiotic Research
Laboratory, CKDBiO Research Institute, Ansan 15604,
South Korea

Osteoporosis is a skeletal disease characterized by decreased bone mass and impairment of bone microarchitecture, causing bone fragility and increased risk of
bone fracture. The major cause of osteoporosis is due

to unbalanced bone remodeling, which is controlled by
the bone-producing osteoblasts and bone-resorbing osteoclast. Therefore, increased activity of osteoclast leads
to higher bone resorption than bone formation, causes
unbalanced bone remodeling activity, ultimately leading
to osteoporosis. In order to confirm the osteoprotective
effect, we established an animal model of postmenopausal osteoporosis and investigated bone metabolism
related markers including apoptosis and intestinal calcium metabolsim related genes. 6 weeks old female wister rats were ovariectomized and housed for 2weeks for
curing and housing. 2 different Lactobacillus strains (L.
plantarum A41 & L. fermentem SRK 414) were selected
for skim milk fermentation process and the fermented
milk products (FMP) were designated as A41 and SRK414.
FMPs were then daily gavaged for 8weeks. Bone samples were investigated by micro-CT for bone mineral
density (BMD) and bone trabecular content. Additionally,
bone metabolism related markers were measured via
ELISA and qPCR. Ovariectomy significantly reduced the
BMD and bone trabecular than the normal group
(P<0.05). FMP treatment reversed this effect by normalizing the reduced BMD similar to the normal group. Also,
gene expression of osteocalcin (OCN), Bone sialoprotein
(BSP) and osteoprotegerin (OPG) were significantly increased in Lactobacillus FMP treated groups. Furthermore, some apoptosis-related genes were also normalized by Lactobacillus FMP treatments. In conclusion, our
study demonstrates that FMPs by Lactobacillus strains
increases bone metabolism related gene expressions capable of preventing postmenopausal osteoporosis.
OP06
Protective Activity of Unsaponifiable Matters from Perilla Seed Meal against UVB-induced Photoaging via
Modulation of TGF-β/Smad and MAPK/AP-1 in Human
Skin Fibroblasts
Hana Lee*, Junsoo Lee. Brain Korea 21 Center for Bio-

Resource Development, Division of Animal, Horticultural,
and Food Sciences, Chungbuk National University,
Cheongju, Chungbuk, 28644, Korea

Exposure to ultraviolet B (UVB) can cause skin photoaging that is associated with upregulation of matrix metalloproteinases (MMPs) and downregulation of collagen
synthesis. Unsaponifiable matters (USM) from perilla
seed meal contain bioactive phytochemicals such as tocopherols, tocotrienols, phytosterols, and policosanols and
they are known to have antioxidant and health-promoting
properties. In this study, we investigated the protective
effects of USM against UVB-induced photoaging in human skin fibroblasts (Hs68 cells). We found that USM
significantly reduced UVB-induced reactive oxygen species generation by 19, 24.1, and 27.1% at the concentration of 1.0, 2.5, and 5 ug/ml, respectively, compared to
UVB irradiation (30 mJ/cm2) alone. USM attenuated
UVB-induced MMP-1 and MMP-3 mRNA expression by
suppressing phosphorylation of mitogen-activated pro-
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tein kinases (MAPKs) and activator protein-1 (AP-1).
UVB exposure led to a 49.4% reduction in collagen synthesis. However, USM resulted in a dose-dependent restoration of the collagen synthesis through stimulation
of growth factor β (TGF-β)/Smad2/3 pathways. These
findings indicate that USM exhibits anti-photoaging activities and, thus, could be used for the potential application of cosmoceutical preparations.
OP07
Protective Effect of Citrus junos (Yuja) Peel Extract
and Naringin against PM10-induced Lung Damage
Jin-Kyung Woo1*, Wan Heo1, Bok-Kyung Han1, YunSik Kim2, Lee Chang-Hwan2, Chung Soo-Hak2, YoungJun Kim1. 1Department of Food and Biotechnology, Korea
University, Sejong 30019, Korea, 2LOTTE R&D center,

Seoul 07594, Korea

Fine dust from fossil fuels, soil dust and power plants
is a major cause of air pollution and respiratory diseases.
PM10 refers to fine dust with a diameter of less than
10 μm and reported as an inducer of inflammation
through oxidative stress. Citrus junos (C. juno, Yuja) is
a citrus fruit in the family Rutaceae and its peel contains
large amounts of vitamin C, organic acid and flavanones.
Naringin, a flavanone glycoside, is one of the active compounds of the peel and known for antioxidant and anti-inflammatory activities. We hypothesized the extract
of C. junos peel will prevent lung damage of mice injected
with PM10 based on the known effects. For this study,
dried C. junos peel was extracted (CPE) with 55℃ of
distilled water for 24 hours. In the animal experiments,
the CPE and naringin were orally administered at the
dose of 100 mg/kg/day to 7-week-old BALB/c mice for
7 days. The acute lung injury was induced by 10 mg/kg
of PM10 intranasal injection to the mice. After 6 hours
of the injection of PM10, lung tissue and Bronchoalveolar
Lavage Fluid (BALF) were collected. The results of
BALF analysis using ELISA showed the decrease of inflammatory cytokines. Furthermore, the results of immunoblot for lung tissue showed the decrease in the expression of major regulators of extrinsic apoptosis pathway. These findings indicate that CPE protects lung
against PM10-induced damage by suppressing inflammatory and apoptotic signaling pathways.
OP08
Product Quality of Raw Chicken Patties Manufactured
with Cinnamon (Cinnamomum cassia) and Oyster Mushroom (Pleurotus sojur-caju) Powder during Refrigerated Storage
Kanita Galih Julia Rakasivi* and Koo Bok Chin. Depart-

ment of Animal Science, Chonnam National University,
Gwangju 61186, South Korea
Several natural antioxidants have been added to meat
products to improve quality. Cinnamon (Cinnamomum

cassia) and oyster mushroom (Pleurotus sajor-caju)

have been known for their antioxidant properties due to
their high phenolic content. The aim of this study was
to investigate products quality of chicken patties incorporated with different concentration of cinnamon and
oyster mushroom during refrigerated storage 4±1°C for
14 days. Six treatments of chicken patties were prepared
with cinnamon (C) and oyster mushroom (M) powder
concentration (0.1~0.2%) as follows (CTL; with no antioxidant, REF; added ascorbic acid, C1M1, C1M2, C2M1,
and C2M2). During refrigerated storage, physicochemical
and textural measurements were performed. Adding cinnamon and oyster mushroom decreased pH, color L* and
a* values, while b* values were increased during storage
(p<0.05). Chicken patties with 0.2% cinnamon had lowest
TBARS, total plate count (TPC) and microbial counts for
Enterobacteriaceae (p<0.05). As compared with CTL,
chicken patties with cinnamon alone or in combination
with oyster mushroom reduced volatile basic nitrogen
(VBN) content (% mg) (p<0.05). Therefore, addition cinnamon and oyster mushroom might be applied for meat
products to increase the shelf-life by retarding lipid oxidation and inhibiting the growth of pathogen.
OP09

Lactobacillus crude enzyme을 활용한 빵의 노화 억제 및
저장기간 중 물성 개선 효과
우승혜*, 신유정, 정현모, 김지수.

과 및 한국영양연구소

한림대학교 식품영양학

Lactobacillus plantarum (L. plantarum)으로부터 유래한
maltogenic amylase (LpMA)를 Escherichia coli에서 발현

시킨 후 정제하여 제빵용 노화지연 효소로서의 적용 가능
성을 조사하였다. 시차 주사 열량 측정 (DSC) 결과 정제된
LpMA로 만들어진 빵은 효소를 첨가하지 않은 대조군 빵
보다 노화도가 35% 낮음을 확인하였다. 이 결과를 바탕으
로 LpMA 효소를 식품산업에 활용하고자 LpMA 효소의
모 균주인 L. plantarum에서 해당 효소를 직접 대량 발현하
는 방안을 모색하였다. 다양한 배양조건에서 L. plantarum
균주를 배양한 결과, 포도당 6%가 추가된 MRS 배지에서
LpMA 발현량이 기존대비 54배 증가함을 확인하였다.
LpMA 발현량이 증대된 L. plantarum 조효소액을 CELP
라 명명하고 이를 빵의 제조시 첨가한 결과, CELP를 첨가
하여 제조된 빵은 4°C에서 7일 저장하는 동안 대조군 빵보
다 노화속도가 25% 지연되었고, 빵의 경도가 63% 감소하
는 결과를 나타내었다. 따라서 CELP는 GRAS 균주를 이
용하여 효소의 정제과정 없이 효율적으로 전분질 식품의
노화를 억제하는 antistaling agent로 활용 가능할 것이라
판단된다.
OP10
Phosphorus, Retinol and Riboflavin Intake During Late
Pregnancy Is Associated With Postpartum Bone Mineral Density: A Pilot Study.
Hangyeol Jeon1*, Seunghee Kim1, Jin Wan Hu2,3, Hyun
Ah Chung2, Yoon Ha Kim2, Jong Woon Kim2, Clara
Yongjoo Park1. 1Department of Food and Nutrition,
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Chonnam National University, Gwangju, 61186, Republic
of Korea, 2Department of Obstetrics and Gynecology,
Chonnam National University Medical School, Gwangju,
61469, Republic of Korea, 3YanBian Hospital, China
The associations between nutrient intake during late
pregnancy and postpartum bone mineral density (BMD)
and neonatal outcomes are conflicting, and few studies
have been conducted in Koreans. Therefore, we investigated the relationship between third trimester nutrient
intake, postpartum BMD and newborn birth outcomes in
26 Korean pregnant women. Food intake was assessed
using a food frequency questionnaire while supplement
intake was assessed by interview. Total intake was analyzed for 23 major nutrients. Maternal lumbar spine,
femoral neck, trochanter, and intertrochanter BMD were
measured using dual energy X-ray absorptiometry
(DXA) after delivery. Neonatal height, birth weight, head
circumference, and 1-min/5-min apgar scores were collected immediately after birth. The general linear model
was used to correlate nutrient intake with maternal BMD
and neonatal outcomes. Models were adjusted for maternal age, pre-pregnancy BMI, pregnancy weight gain,
time of DXA measurement, pregnancy complications,
gestational age, maternal height, and paternal height.
Phosphorus, retinol, and riboflavin intakes were positively correlated with postpartum lumbar spine BMD.
However, phosphorus and riboflavin intakes were negatively correlated with newborn birth height. Other nutrients were not associated with maternal BMD or neonatal outcomes. Long term data is required to determine
the adequate intake of phosphorus and riboflavin during
late pregnancy for maternal and offspring health.
OP11
Comparison of Trans Fat, Sugar, and Sodium Content
between Home Meal Replacements and Restaurant
Foods in Korea
Eunji Choi1*, Heeju Jun1, Jihyun Hwang1, Hyun-Jeong
Kim2, Sam Pin Lee2, Byung Hee Kim1. 1Department of

Food and Nutrition, Sookmyung Women’s University,
Seoul 04310, Korea, 2The Center for Traditional Microorganism Resources, Keimyung University, Deagu 42601,
Korea

The high intake of trans fat, sugar and sodium is associated with increased risk of non-communicable diseases
such as cardiovascular disease, diabetes, and cancer. The
aim of this study was to determine the trans fat, sugar,
and sodium content of home meal replacements (HMR)
currently distributed in Korea and to compare the content
levels to those of the corresponding restaurant foods in
Korea. Eighteen kinds of HMR samples (n = 80) were
collected in 2019 and were categorized to four groups,
including three kinds of rice (n = 13), three kinds of porridges (n = 13), six kinds of soups (n = 25), and six kinds
of stews (n = 29). Trans fat, total sugar, and sodium content of HMR samples was determined following the meth-

ods described in Korean Food Code, whereas those of
restaurant foods were obtained from Korea food composition database provided by Korea Ministry of Food and
Drug Safety. For groups of rice, porridge, and stew, no
significant difference was found in the mean trans fat
content between HMR and restaurant foods, whereas the
mean trans fat content of stew was significantly greater
in the form of restaurant foods than in the form of HMR.
Mean total sugar content was significantly greater in
HMR than in restaurant foods for all four groups of
foods. The mean sodium content of soup and stew in the
form of HMR was not significantly different from that
in the form of restaurant foods. In the group of rice, the
mean sodium content of HMR was significantly greater
than that of restaurant foods, but vice versa, in the group
of porridge.
OP12
Analysis of abnormal cases by multiple intake of health
functional foods
Kyu won Lee1*, Kwon Soo Kang2, Dae Jin Kang2, Su Han
Jung1, Kwang Suk Ko1. 1Ewha Womans University,
Seoul 03760, Republic of Korea, 2Ministry of Food and

Drug Safety, Cheongju, Chungbuk, 28159, Republic of
Korea

Extension of life expectancy due to aging has increased
interest in health, leading to enlargement of the healthfunctional food market. In addition, the enlargement of
market has conduced to the amount of purchase, intake
and diversity of health-functional foods depending on the
their interest. However, it is hard to find the systematical
evidence if multiple intakes of specific body function-enhanced products can cause harmful side effects. Therefore, the purpose of this study was to identify adverse
events resulting from multiple intakes of health-functional foods and to investigate positive and negative interactions between functional extracts. Based on the case
reports of abnormal symptoms provided by Korean
Ministry of Food and Drug Safety, various symptoms
were classified by ‘multiple intake’. Also, nine extracts
including garcinia cambogia extracts, green tea extracts
and aloe extracts were investigated for interaction probability through literature review and in vitro study.
Furthermore, the domestic and foreign management system on side effects caused by multiple intake of healthfunctional foods was investigated. The result showed
that multiple intakes of over dosing garcinia cambogia
and green tea extract under excessive weight-loss could
cause hepatic dysfunction. When these extracts were
treated together in AML12 cells, the viability of the cells
was lower than the group treated with only garcinia
cambogia extract. Our result suggests that multiple intakes of these two extracts can cause unhealthy side effects by immoderate weight-loss.
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OP13
Caudatin suppressed the fat accumulation and adipogenesis through regulating the Hedgehog signaling in
3T3-L1 cell line.
Jae Seok Cho*, Jing Chen, Shuai Qiu and Hong Jin Lee.

Department of Food Science and Technology, Chung-Ang
University, Anseong, 17566 South Korea
Adipocyte differentiation (adipogenesis) is a complex
process responding to various regulators. A lot of natural
compounds are known to have activities against this
process. In this study, we investigated the effects of caudatin as one of steroids on adipogenesis. Caudatin suppressed adipogenesis, and downregulated the expression
level of peroxisome proliferator-activated receptor γ
(PPARγ) and CCAAT/enhancer-binding protein α
(C/EBPα) in 3T3-L1 cells. It was worth noting that caudatin activated Hedgehog signaling in a dose dependent
manner, which activation has been known known to suppress lipid accumulation. When we treated the Hh inhibitor gant61 or vismodegib together with caudatin, the
inhibition of lipid accumulation and regulation of adipogenic markers PPARγ and C/EBPα was reversed, indicating that caudatin may regulate adipogenesis through
the Hh signaling pathway. These results suggest that
caudatin could be considered as a potent dietary supplement in alleviating lipid accumulation and obesity.
OP14
Improving Effect of Korean Traditional Soybean Paste
(Doenjang) on Renin-Angiotensin System (RAS) Regulation in the Rat with High Fat Diet and/or High Salt
Diet
Hayoung Woo*, Jung Eun Park, Youn-Soo Cha. Depart-

ment of Food Science and Human Nutrition, Jeonbuk
National University, 567 Baekje-daero, Dukjin-gu, Jeonju,
Jeonbuk 54896, Korea
Korean Traditional Fermented Food, doenjang, which is
rich in flavonoids and phytoestrogens has been reported
to have antioxidant, anticarcinogenic and antiobesity
effects. Despite these abundant benefits, the issue of
contained high salt is constantly being discussed. Excess
sodium intake and high fat diet are related to renin-angiotensin system (RAS), which is an mediator of
high blood pressor. Therefore, we investigated the effects of doenjang on the activation of RAS are associated
with hypertension using the adipocyte cells and animals.
Male Sprague–Dawley (SD) rats were fed normal diet
(ND), high fat diet (HD), high fat diet with 8% table salt
(HDS), high fat diet with doenjang contains 8% table salt
(HDJ) for 13 weeks. Serum chemistry, Na+, Ca+ and K+
concentrations in urine and feces, tissues gene expressions were measured. In order to observe the expression of RAS, 3T3-L1 adipocytes were treated with
doenjang, Losartan, Captopril and harvested after 4 days
of differentiation. The HDJ group showed significant decreased systolic blood pressure, body weight, and serum
angiotensin II and aldosterone levels compared to HD and
HDS group. In addition, the mRNA expressions was
downregulated the Agt, ACE, Agtr1 and Agtr2 in kidney
and epididymal fat of HDJ group. These results suggest
that doenjang may inhibited hypertension through modulation of the renin-angiotensin system despite the high
salt content and even high fat intake. [This work was
supported by the Korea Science and Engineering
Foundation (KOSEF) grant funded by the Korea government (MEST) (No. 2018R1A2B6006477).]
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FP1
Fortification of Gamma-aminobutyric acid and Polyγ-glutamic acid in milk by novel co-fermentation and
its Application for Functional Jam

Woong-Kyu Yoon1*, Young-Jun
Jeon1, Seung-Eun
Lee1,
1
1
Yun-Geum-Sang
Gwak , Jae-Hwang Kim , Sam-Pin
Lee1,2. 1Department of Food Science and
Technology,
Keimyung University, Daegu, Korea, 2The Center for
Traditional Microorganism Resource (TMR), Keimyung
University, Daegu, Korea
Milk was co-fermented by Bacillus subtilis HA and
Lactobacillus plantarum EJ2014 for producing poly-γglutamic acid (γ-PGA) and γ-aminobutyric acid (GABA).
The first fermentation with B. subtilis HA resulted in
a viscous broth with pH 6.56, 0.26% acidity, 1.40 mg/g
peptides, 17.21 U/g protease activity, 8.74 log CFU/mL
B. subtilis, 1.82 Pa sn consistency index, and 4.65%
mucilage. The milk co-fermented by L. plantarum indicated 0.76% acidity and pH 5.49. The viable bacterial
counts of B. subtilis decreased, whereas those of L. plantarum increased. The MSG precursor was effectively
converted to GABA, which showed a concentration of
26.15 mg/g GABA. Therefore, the co-fermented milk
was enriched with γ-PGA, GABA, peptides, and probiotics by the serial co-fermentation and could be used
as a potential ingredient for developing functional foods.
Co-fermented milk was applied for producing the functional jam made of coconut milk. The final coconut jam
fortified with co-fermented milk indicated the GABA
content of 200 mg%, viable cells of lactic acid bacteria
with 5.75 log CFU/ml as well as the typical rheological
properties after freezing storage. Conclusively, the functional jam product could be supplied as a frozen jam.
FP2
고올레인산 땅콩을 접목한 프리미엄커피‘너피(Nut-Fee)’

홍성준*, 조진주, 부창국, 정유리, 정창현, 신의철. 경남과학
기술대학교 식품과학부
커피는 현대인이 즐겨는 가장 선호도가 높은 음료 중 하나
이다. 한국의 커피 소비량은 세계 6위이며, 커피는 세계에
서 가장 많이 음용하고 있는 기호음료 중 하나로써, 최근에
는 프리머엄 커피 대한 소비자의 관심이 증가하였고, 인스
턴트커피 시장은 점점 하락세에 띄고 있다. 이러한 트렌드
에 따라 본 연구팀은 고올레인산 땅콩을 접목한 프리미엄
커피를 개발하고자 한다. 일반커피에 비해서 땅콩 커피의
경우 아미노산 조성에서 글루타민산과 아스파르트산의 함
량이 높았으며, 수용성 비타민인 티아민, 나이아산의 함량
이 증가하였다. Electronic tongue을 통한 관능적 특성에서
유리당의 증가로 인해 단맛의 증가와 카페인의 감소로 인
한 쓴맛의 감소가 확인되었다. Gas chromatography-mass
분석과 olfactory 분석을 통해 pyrazine 계열의 roasty계열
의 성분을 확인하였고, 이러한 compounds로 인해서 땅콩
의 첨가가 커피의 향기에 대한 기호성을 증가시켰음을 확
인하였다. 인체적용시험을 통해서 땅콩커피의 음용을 통해
피실험자의 수축기 혈압의 유의적 감소를 확인하였고, 혈
류의 속도 역시 감소하였다. 또한 피실험자들의 커피 음용

에 따른 뇌파를 분석한 결과 우울증 지표인 alpha-wave
assymetry의 감소를 확인하였고, 집중력에 관련된 beta-wave의 대칭적 분포를 확인하여 커피의 두뇌활성에 긍
정적인 영향을 미치는 것으로 확인하였다. 본 연구를 통해
서 계속적으로 증가하는 커피시장에서 새로운 활력소를 불
어 넣을 수 있는 영양, 기능성 결과를 제공하고, 또한 땅콩
산업의 활성화를 이끌어 갈 수 있는 기초 자료로 사용될
수 있을 것으로 판단된다.
FP3
아보카도의 섭취 시 단점을 개선한 덮밥 소스류 가정간편식의
개발

이영진*, 민경언, 석광영, 김형성, 이지한, 이지수, 최효수,
이채환. 고려대학교 식품생명공학과
국내 소비자들의 과채류 섭취에 대한 관심이 증가하고 있
으며 과일 수입 중량은 2009년 46.6만t에서 2017년 83.4만t
으로 79% 증가하였다. 특히나 아보카도의 수입 중량 성장
률이 독보적인데, 아보카도의 수입 중량은 같은 기간 동안
500t에서 6,000t으로 12배의 성장을 기록하였다. 아보카도
는 불포화지방산, 식이섬유, 항산화 물질, 비타민, 미네랄
등이 풍부한 식재료이며 이의 인기는 많은 요식업계에서
다양한 제품 출시를 통해 확인할 수 있다. 아보카도는 덮밥,
샌드위치, 샐러드, 음료 등 다양한 제품의 주재료로 사용되
고 있고 이 중에서도 아보카도 덮밥은 다양한 업체에서 인
기메뉴로 자리 잡고 있으며 SNS 및 블로그 등에서 관련
레시피가 포스팅되는 등 소비자들의 많은 관심을 받고있
다. 이와 같은 추세에 따라 본 연구에서는 아보카도와 간장
을 이용해 덮밥 소스류 가정간편식 제품을 개발하고자 한
다. 가정간편식은 맛의 구현 및 포장기술의 발달과 식문화
의 변화로 인해 시장의 규모가 최근 몇 년간 지속적으로
증가하는 추세이다. 아보카도를 이용한 가정간편식 제품의
연구개발은 숙성 및 갈변이 빨라 오래 보관하지 못한다는
점, 특유의 느끼한 맛으로 인해 소비자들의 호불호가 갈린
다는 점, 껍질 및 씨앗을 제거한 뒤 섭취하여야 한다는 불편
함 등의 아보카도 섭취 시의 문제점을 최소화 할 수 있을
것으로 사료된다. 본 연구에서는 아보카도 섭취 시의 단점
들을 보완하기 위한 공정들을 거쳤고 색차계를 통해 공정
여부에 따른 갈변 정도 측정 등의 실험을 진행함으로써 단
점 보완 정도를 평가, 아보카도를 이용한 제품개발의 가능
성을 확인하였다. 본 제품의 개발은 아보카도의 섭취 시
단점들을 보완함으로써 아보카도를 선호하는 소비자들의
높은 수요가 예상되며, 다양한 재료의 첨가를 통해 감미와
산미를 부여해 특유의 느끼한 맛을 최소화하여 아보카도를
찾지 않았던 소비자들의 구매도 기대할 수 있을 것으로 사
료된다. 또한, 과채류를 주재료로 이용한 가정간편식인 본
제품의 개발 및 연구결과를 바탕으로 과채류를 이용한 가
정간편식 개발의 활성화와 이로 인한 국내 과채류 시장의
매출 증가를 기대하는 바이다.
FP4
20·30 여성을 위한 편하게 즐기는 튜브형 영양만점 밤꿀스
프레드

김지수*, 김진희, 김미나. 전북대학교 식품영양학과
‘밤꿀 스프레드’는 국내산 밤과 꿀을 혼합하여 100g 튜브에
담겨 상온 유통되는 제품이다. 최근 20·30 식품 트랜드는
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‘소확행’과 ‘가심비’이며 디저트를 먹는 것이 나에게 소소한
행복을 준다고 동의한 사람이 85.5%이다. 그래서 이들을
겨냥한 다양한 디저트가 출시되고 있다. 그중 스프레드 시
장은 2015년부터 꾸준히 증가하고 있으며 국내외 식품회사
에서 얼그레이, 에스프레소, 인절미, 민트 초코 등의 특별한
맛의 스프레드가 출시되고 있다. 밤은 2008년부터 국내 견
과류 중 1인 1일당 식품 공급량이 2g으로 가장 높으며 연도
별 식품공급량 중에서도 가장 높은 50,000톤 대를 유지한
다. 가공 밤 구매 비율도 또한 2010년 1.2%에서 2016년
6.3%로 증가하였다. 이를 통해 익숙한 식재료인 밤을 새로
운 형식인 스프레드에 적용하였다. 주 타겟층인 20·30대를
대상으로 한 설문조사를 기반으로 기존의 잼 및 스프레드
류의 불만사항에 대해 조사하여 해당 결과를 본 제품개발
에 적용하였다. 이를 바탕으로 100g 기준 3300원인 튜브형
밤꿀 스프레드를 개발했다. 기존의 스프레드 류보다 위생
적으로 스프레드를 편하게 즐길 수 있으며 토스트와 베이
글에 발라 먹을 수 있는 제품이다. 제품 개발을 위해 고려해
야 할 점은 밤의 맛을 최대한 살릴 수 있는 원재료 구성,
스프레드의 당도, 다이스와 스프레드의 비율이다. 이 세 가
지를 결정하기 위해 여러 번의 관능 평가를 진행했으며 최
종적으로 전북대학교 식품모니터 학생을 대상으로 소비자
기호도를 실시(n=80)하여 전반맛 기호도 6.5/9.0 수준을 획
득하여 개발된 제품의 시장성을 검증하였다. 본 제품의 출
시 후 제품 마케팅은 소비자에게 친근하게 다가갈 수 있는
마케팅을 진행하여 성장하고 있는 스프레드 시장에 빠르게
진입할 것이다. 또한 디저트에 활용 가능한 밤꿀 스프레드
로 밤 가공품 시장을 넓힐 수 있으며 국내에서 아직 익숙하
지 않은 밤 스프레드 시장을 새롭게 개척할 것이다.
FP5
미나리 부산물을 이용한 흡연자의 구취 제거 캔디 개발

최보경*, 정현수, 최용훈, 김효태, 최미정. 건국대학교 축산
식품생명공학과
우리나라 흡연 인구는 총 인구의 약 40%로 OECD국가들
중 흡연율 1위를 차지하고 있으며 최근 금연 구역이 늘어나
고 담배의 유해성이 계속 야기되면서 흡연 인구의 감소를
기대하고 있지만 일반 담배를 대체한 전자 담배의 개발로
전반적인 흡연 인구는 줄지 않고 있다. 선행조사를 통해
흡연자들은 구취 제거 및 유해성분 배출에 효과 있는 상품
에 대한 수요가 상당히 높은 것으로 조사되었다. 흡연자들
이 이용하는 기존 캔디 제품의 시장을 조사한 결과, 유해물
질을 분해할 수 있는 기능성 캔디는 있지만 가격이 상당히
비싸다는 단점이 있고 상대적으로 저렴한 캔디는 구강 담
배냄새를 제거할 수는 있지만 유해물질을 배출할 수 있는
기능이 없었다. 기존 연구자에 따르면 체내 니코틴을 빠르
게 분해시키는 기능을 가지고 있는 (+)-Catechin, (-)-Epigallocatechin이 미나리 잎에 다량으로 함유되어 있다는 것
을 보고하였다. 이 중 (-)-EGC는 흡연 후 구강에서 냄새유
발을 하는 물질인 암모니아를 매우 효과적으로 분해하고,
미나리의 상단부분에서 다량으로 추출되는 gallic acid는
citric acid를 촉진시켜서 또 다른 구강악취 원인물질인 트
리메틸아민을 분해시킨다고 하였다. 한편 미나리는 1월부
터 3월까지 첫 번째 수확을 하고 이후 두 번째 재배되는
줄기는 질겨 상품가치가 없어 버려지고 있어 활용되지 못
한 두벌 미나리를 본 상품 개발의 소재로 이용하였다. 본
연구팀은 흡연자의 담배 연기에 대한 불쾌함을 줄이고 입
에 배어 있는 담배 냄새를 없애기 위한 노력을 많이 하는

시장 수요에 맞춰 기존 제품에 비해 가격 경쟁력을 높이기
위해 미나리 부산물을 이용한 흡연 후 구취 제거와 니코틴
을 분해할 수 있는 캔디를 개발하고자 하였다
.

FP6
미역 유래 알긴산과 미나리, 오미자를 이용한 버블형 젤리『미
미미』개발

황철순, 강희찬, 김다솜, 김수현,* 김현태, 박주현, 이혜민, 정
서영, 정승연, 정연희, 최준홍 . 경희대학교 식품영양학과
본 연구에서는 알긴산을 대중적인 기호식품인 젤리에 접목
함으로써 미세먼지와 환경공해로 인한 소비자의 요구를 공
략하고자 오미자와 미나리 추출물을 첨가한 알긴산 젤리『미
미미』를 제조하였다.『미미미』는 ‘4차 산업혁명 시대의 식
품과 영양’이라는 주제에 대해 ICT기술 중 빅데이터에 초
점을 맞춰 자료를 수집하여 미세먼지에 대한 키워드로 접
근했다. 미세먼지로 인한 불편함이 증가하는 상황에서 소
비자들이 쉽고 간편하게 섭취할 수 있는 제품이 되도록 본
연구를 진행했다.『미미미』는 식품산업에서 증점안정제
로 활용되었던 알긴산의 사용범위를 확장시켜 소비자에게
접근성을 높였다. 또한 다양한 선행연구에서 확인된 미나
리와 오미자의 항산화 능력을 통해 기능성과 기호성도 제
공한다. 이에 본 연구팀은『미미미』의 일반 성분과 관능적
특성을 분석하였고 관능적 요소를 평가하였다.『미미미』의
관능평가 결과를 고려할 때,『미미미』를 꿀과 함께 제공하
는 경우 소비시장에서 추가적인 경쟁력을 확보할 수 있을
것으로 판단된다.『미미미』를 제품화한다면 알긴산의 사
용 확대, 저당 젤리라는 식품 트렌드 편승, 독특한 외관으로
인한 소비자층의 형성을 기대할 수 있을 것으로 사료된다.
FP7
동결건조를 이용한 IQF(Individual Quick Freezing) 큐브형
이유식의 연구개발

박주현*, 박 민, 박유민, 배현진, 이소정, 송현주. 고려대학
교 식품생명공학과
간편 이유식 시장은 2014년 403억 원에서 2016년 620억
원으로 확대되어 현재까지도 뚜렷한 성장을 보이고 있다.
이러한 성장세는 맞벌이 부부의 증가, 육아 스트레스로 인
해 간편 이유식을 찾는 소비자들의 증가와 더불어 영양균
형과 안전성이 확보된 원재료를 사용하는 신뢰성 높은 제
품의 다량 출시로 인한 현상으로 보인다. 하지만 기존의
제품들은 가열 조리한 후 섭취해야 하는 번거로움과 공급
자 중심의 한정된 레시피에서 선택하여 섭취해야 하는 실
정으로 알레르기, 소화불량 등의 소비자 특성에 따른 제품
선택폭이 좁다는 단점이 있다. 따라서 본 연구에서는 기존
제품의 번거로운 조리 방식과 레시피의 다양성을 확보하기
위해 조리 및 섭취 간편성과 소비자 맞춤형 이유식 제품으
로 재수화 시 복원력이 우수한 동결건조기술을 이용해 큐
브형 제품을 개발하였다. 본 제품은 뜨거운 물을 넣어 바로
먹을 수 있다는 간편성을 가지며, 적용 기술로는 효소처리
기술, 개별급속냉동(Individual Quick Freezing, IQF)기술,
동결건조(Freeze drying, FD)기술과 소포장화 아이디어를
적용하였다. 각 성장단계별 레시피에 접합하도록 원재료
특성별 선별, 세척, 절단, 분쇄, 열처리 등의 방법으로 전처
리 가공을 하였고 고기류의 경우 섭취 후 소화를 용이하게
하기 위해 천연물 유래의 효소인 무화과로 부드러운 식감
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과 소화 용이성을 증대시켰다. 또한, 제품을 개별급속동결
법을 이용해 품질변화를 최소화시키고 저장성 및 휴대성을
확보하기 위해 동결건조를 실시하여 큐브형태로 성형 후
소포장을 하였다. 이를 통해 소비자가 각 원재료를 선택하
여 조합한 후 섭취할 수 있도록 하였다. 포장 재질은 PE,
AL, PP로 구성된 다층필름을 사용하여 수분 및 산소 차단
성이 확보하였으며 섭취 시 사용되는 재수화 용기로는 열
안전성이 확보된 PP 재질의 용기를 압축하여 제공함으로
써 다양성과 휴대성을 갖도록 하였다. 판매전략은 애플리
케이션을 통해 재료의 영양성분, 다양한 레시피, 등의 정보
뿐만 아니라 배달 서비스도 가능하도록 구상하였다. 따라
서 기존 제품의 한정된 레시피와 조리 시 불편함을 극복할
수 있는 큐브형 이유식은 온라인 및 배달 시스템 유통채널
에서 차별화된 이유식 시장을 창출할 수 있을 것으로 기대
된다.
FP8
유청을 이용한 매운 맛 완화 음료 개발

허찬미*, 신창성, 우주형, 고은영. 건국대학교 축산식품생
명공학과

‘매운 맛’은 한국인에게 떼어 놓을 수 없는 맛이다. 최근
식품시장에서는 불닭 소스, 매운 맛이 강화된 비빔면, 마라
등과 같은 매운 맛을 타켓으로 한 다양한 형태의 식품이
출시되고 있다. 소비자들은 관행적으로 매운 음식을 먹고
매운 맛을 완화시키기 위해 우유나 유제품을 찾는다. 기존
연구에 따르면 우유 속 유지방과 단백질이 매운 맛을 느끼
게 하는 캡사이신과 결합하여 입안에 캡사이신을 제거하는
효과로 매운 맛이 완화한다고 보고하고 있다. 하지만 우유
의 카제인 단백질은 소화 흡수에 방해가 될 수 있고 캡사이
신과 우유를 함께 섭취하면 위에서 더 큰 자극을 주어 위염,
위궤양, 위산을 촉진시킬 수 있다. 따라서 본 연구팀은 우유
에서 카제인 단백질을 제거한 유청 단백질과 양배추와 브
로콜리 소재를 이용하여 매운 맛 완화 및 위 점막 보호 의한
통증을 완화 시키는 음료를 개발하고자 하였다. 개발된 음
료의 매운 맛의 완화 정도를 확인하기 위해 20대 남녀 성인
50명을 상대로 매운맛 완화도, 맛, 향, 질감, 전체적 선호도
를 실시하였다. 본 제품을 개발함에 있어 유청의 부가가치
창출뿐만 아니라 새로운 컨셉의 제품 개발 통해 신선한 자
극을 줄 것으로 기대된다.
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식 품 화 학 분 야
P01-01
Method validation of analytical method for determination of ethoxyquin in various food matrix

1, MenGill-Woong
Jang1*, Sun-Il
Choi1, Han-Xioanggao
1
1
1
Xiao , Wan-Sup2 Sim , Hee-Yeon1 Kwon
, Ye-Eun Choi1,
Geun-Pyo Choi , Ok-Hwan Lee . 1Department of Food
Science 2and Biotechnology, Kangwon National University,
Korea, Department of Barista and Bakery, Gangwon
State University, Korea
Ethoxyquin is a food additive used as antioxidant for
paprika seasoning and sauce. In the USA, ethoxyquin is
authorized as food additive with maximum amounts for
each food but unauthorized in Korea. Therefore, analytical method to detect ethoxyquin in food is need. A
sensitive analytical method to identify ethoxyquin residues in paprika seasoning and sauce was developed and
validated using high-performance liquid chromatography with photo diode array detector (HPLC-PDA).
Validation parameters; specifity, linearity, LOD, LOQ
precision and accuracy were attained. The validated
method has an analytical range from 3.125 to 200 μg/mL
in paprika seasoning and sauce with an LOD and LOQ
range from 0.26 to 0.79 μg/mL depending on the analytes.
The recoveries of ethoxyquin from spiked sample at different levels which ranged from 86.75 to 112.45% with
relative standard deviations between 0.3 and 3.6%. These
results showed that the analytical method developed in
this study in appropriate for extraction and determination
of ethoxyquin identification and can be used to maintain
the safety of paprika seasoning and sauce products containing ethoxyquin.
P01-02
Development of simultaneous analytical method for 14
kinds of medium polarity organophosphorus pesticides in agricultural commodities using GC-NPD/MS

Haeun Joo*, Taewook Ko, Jinsoo Jeon, Younghyeon Jang,
Jaeyoung Song, Myoung-Gun Choung. Dept. of Herbal
Medicine Resource, Kangwon National University, Samcheok 25949, Korea
This experiment was conducted to establish a simultaneous analytical method for 14 kinds of medium polarity
organophosphorus pesticides (azinphos-ethyl, chlorethoxyfos, cyanophos, edifenphos, ethoprophos, fensulfothion, isazophos, isofenphos, pirimifso-ethyl, propetamphos, silfotep, tetrachlorvinphos, tolclofos-methyl, tribufos) in crops using GC-NPD/MS. These pesticide residues were extracted with acetone from raw products.
The extract was diluted with large volume of saline water and directly partitioned into n-hexane/dichloromethane (80/20, v/v) to remove polar co-extractives in the
aqueous phase. The extract was finally purified by optimized Florisil column chromatography. The analytes

were separated and quantitated by GC-NPD using a
DB-17 capillary column, and confirmed with GC-MS.
Mean recoveries ranged from 70.8% to 118.2% in five
representative agricultural commodities. The coefficients
of variation were all less than 10%. Quantitative limits
were ranged 0.001∼0.004 mg/kg. Therefore, this simultaneous analytical method was reproducible and sensitive enough to determine the residues of 14 kinds of medium polarity organophosphorus pesticides in agricultural commodities.
P01-03
Analytical method for nitrothal-isopropyl as an unregistered fungicide in Korea using GC-ECD/MS

Haeun Joo*, Jinsoo Jeon, Taewook Ko, Younghyeon Jang,
Jaeyoung Song, Myoung-Gun Choung. Dept. of Herbal
Medicine Resource, Kangwon National University, Samcheok 25949, Korea
Nitrothal-isopropyl(diisopropyl 5-nitroisophthalate) is
used to control fungal pathogens on a variety of crops
including fruits and vegetables. This experiment was
conducted to establish a determination method for nitrothal-isopropyl, as domestic unregistered pesticide, residue in major agricultural commodities using GC-ECD/
MS. The nitrothal-isopropyl residues were extracted
with acetone and then the extract was recovered by
n-hexane/dichloromethane (80/20, v/v) partition. The
extract was finally purified by silica gel column chromatography. The analyte was separated and quantitated by
GC-ECD using a DB-17 capillary column, and confirmed
with GC-MS. The linear range of standard solution for
nitrothal-isopropyl was 0.0012 to 10.0 mg/L with the coefficient of determination (R ) of 0.999. Limit of quantitation (LOQ) of nitrothal-isopropyl was 0.002 mg/kg as
verified by the recovery experiment. The five representative crops were fortified with three different concentrations of nitrothal-isopropyl. Mean recoveries ranged
from 85.0% to 102.1% in five representative agricultural
commodities. The coefficients of variation were less than
10%. Therefore, this analytical method was reproducible
and sensitive enough to determine the residue of nitrothal-isopropyl in agricultural commodities.
P01-04
볶음처리에 따른 콩나물과 땅콩새싹의 관능적 특성 및 이화학
적 특성 변화

홍성준*, 조진주, 부창국, 정창현, 정유리, 신의철. 경남과학
기술대학교 식품과학부
본 연구는 볶음 과정을 통한 두 종류의 새싹나물의 관능적
특성과 이화학적 특성의 변화를 분석하였다. 콩나물과 땅
콩새싹 모두 볶음 과정에서 총 페놀 함량과 총 플라보노이
드 함량이 증가하는 경향을 보였고, 이런 함량 증가를 통해
유리 라디칼 소거능 또한 증가하였다. 또 볶음을 통한 새싹
내 수분함량의 감소에 의해 카페인 함량, 염도 그리고 당도
가 볶음 과정 후 증가하는 경향을 보였다. pH의 경우 콩나
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물의 경우 2분 동안 볶음 처리 시 pH가 증가하였고 나머지
구간에서는 별다른 차이가 일어나지 않았으며, 땅콩새싹은
볶음 과정을 통해 점점 감소하는 경향을 보였다. 전자혀
(electronic tongue)를 통한 맛 패턴분석에서 볶음 처리 후
콩나물은 umami의 증가와 쓴맛의 감소의 결과를 나타내
었고, 땅콩새싹은 신맛의 증가, 짠맛의 증가, 감칠맛의 증가
그리고 쓴맛이 감소하는 결과를 나타내었다. 색도(lightness)는 볶음 진행 후 점차 감소하였고, 420 nm 파장에서
확인한 browning intensity는 볶음 후 점차 증가하는 경향
을 보였다. 본 연구의 결과는 새싹나물의 관능적 특성과 이
화학적 특성 변화에 대한 기초연구 자료로 이용될 수 있다.
P01-05
마삭줄과 백화등의 덖음 과정 중 향기성분 변화와 이화학적
특성비교

조진주*, 홍성준, 부창국, 정유리, 정창현, 신의철. 경남과학
기술대학교 식품과학부
본 연구의 목적은 개화시기(5∼6월)와 생김새가 비슷한 마
삭줄과 백화등의 꽃잎이 덖음 과정을 통해 변화되는 향기
성분의 flavor profile을 분석하고, 이화학적 특성을 확인하
고자 하였다. 마삭줄과 백화등의 휘발성 성분을 추출하기
위하여 샘플을 향기포집병에 넣고 60°C의 온도를 가하여
향기성분을 headspace에서 포화시킨 후 100 μm의 SPME
fiber를 이용하여 향기성분을 흡착하였다. 농축된 휘발성
성분은 HP-5MS 컬럼을 사용하여 gas chromatographymass spectrometry(GC/MSD)로 분석하였다. 분리된 각
성분은 mass spectrum library를 이용하여 동정하였다.
Odor detection port(ODP)를 이용하여 GC/MSD의 컬럼
내에서 분리된 개별적인 향기성분을 sniffing test를 통해
확인하였다. 마삭줄과 백화등의 주요 향기성분은 linalool
이었고, 품종 간의 향기성분의 유의적인 차이는 크게 나타
나지 않았으며 마삭줄과 백화등 모두 linalool의 함량이
30%에서 11%로 줄어든다는 사실을 확인하였다. 꽃잎을
130°C에서 5분 간 덖음 과정을 거쳐 꽃잎과 덖은 꽃잎 각각
1.5 g씩 100°C 물에서 5분간 추출하여 전자혀로 분석하였
다. 그 결과 덖음 과정을 통해 감칠맛(UMS), 단맛(SWS)과
신맛(SRS)이 증가하였고, 짠맛(STS)과 쓴맛(BRS)이 감
소하였다. 항산화능을 확인하기 위해 총 페놀 함량(mg/
mL)과 DPPH(%)를 측정한 결과 덖음 과정을 통하여 항산
화능이 유의적으로 증가하는 결과를 확인하였다. 본 연구
를 통해 품종이 유사한 마삭줄과 백화등의 향기성분에 대
한 database를 제시하고, 이를 산업적 연구를 하기 위한
기초자료로 이용할 수 있을 것으로 판단된다.
P01-06
영양성분 데이터베이스: 구이식품에 존재하는 수용성 비타민
thiamin, riboflavin, niacin 함량

조진주*, 홍성준, 부창국, 정유리, 정창현, 신의철. 경남과학
기술대학교 식품과학부
국내의 전통적인 조리법에 의한 식품은 오랜 세월 동안 가
정 식탁에서 중요한 의미로 작용하고 있다. 식품의 다양한
영양성분 중 비타민은 고등동물의 성장, 신진 대사 및 성장
에 필수적인 물질로서 체내에서는 합성되지 않으며, 합성
이 이루어지는 경우에도 필요한 만큼 충분히 합성되지 않
아서, 식품으로부터 공급받아야 하는 필수성분이다. 본 연

구는 국내 식생활의 기본적인 구성식단으로 알려진 구이,
찜, 볶음, 조림에 존재하는 다양한 영양성분 중 수용성 비타
민인 B1(thiamin), B2(riboflavin), B3(niacin)의 함량을 확인
하였다. 실험분석 타당성 검증을 통해서 높은 직선성(r2>
0.997)을 확인하였고, 검출한계의 경우 0.001∼0.067 μg/mL
그리고 정량한계의 경우 0.002∼0.203 μg/mL를 확인하였
다. 또한 실험값에 대한 정밀도와 반복성에 대한 검증을
위해서 standard reference materials를 통해 실험값과 표
준값과의 오차가 신뢰도 이내에 존재한다는 결과를 확인하
였다. 본 연구에서 제시된 구이식품의 경우 티아민은 0.039
∼1.057 mg/100 g의 범위에 존재하였고, 리보플라빈은
0.058∼0.686 mg/100 g의 범위에 존재했으며, 나이아신의
경우 0.021∼21.772 mg/100 g의 범위로 나타났다. 본 연구
에서 제시된 구이식품에 대한 수용성 비타민 함량에 대한
영양성분 데이터베이스 구축 연구가 국민 식생활의 중요한
기초자료로 이용될 것으로 확신한다.
P01-07
고추냉이의 부위별 기능성 성분과 전자혀 분석을 통한 맛 성
분 탐색

1, 우성민2, 신의철1. 1경남과학기
부창국1*, 홍성준1, 조진주
2
술대학교 식품과학부, (주)한주산업
고추냉이의 잎, 엽병, 그리고 근경에 존재하는 sinigrin과
효소반응을 통해 생성되는 allyl-isothiocynate(AITC)의
함량을 비교해 보았다. Sinigrin과 AITC는 추출용매와 가
열유무, 그리고 부위에 따른 다양한 함량을 보였으며, sinigrin의 경우 근경에서 50% acetonitrile(ACN)-hot 추출에
의해 가장 높은 함량을 확인할 수 있었고, AITC의 경우는
근경의 저온 물 추출에서 가장 높은 함량을 확인할 수 있었
다. 이러한 물 추출의 경우 수용성 상태에서 효소반응을
통해 발생하는 AITC의 함량을 증가시켰으며, 낮은 온도에
서의 높은 수율은 AITC의 휘발을 통한 손실을 줄였기 때
문으로 판단된다. 총페놀 함량과 DPPH를 통한 항산화 활
성에서는 잎에서 가장 높은 함량과 항산화 활성을 나타내
었다. 색도의 경우 부위별 차이보다는 추출용매에 따른 차
이가 확연하게 확인되었다. 전자혀 분석을 통한 고추냉이
의 부위별 추출용매에 따른 맛 성분을 확인한 결과 각 부위
의 저온 물 추출에서 강한 sourness가 확인되었으며, 엽병
에서 강한 saltiness와 umami가 확인되었고 근경의 경우
50% ACN 추출에서 높은 bitterness를 확인하였다. PCA
loading plot과 DFA score plot을 통해 5가지 맛 성분에
의해 부위별 clustering group 생성을 확인하였다. 근경의
사용에 의존하는 고추냉이의 식품소재로의 활용을 잎과 엽
병의 적용에 대한 잠재력을 확인하였고, 부위별 사용에 대
한 기초결과로 활용이 가능할 것으로 판단된다.
P01-08
석류씨 오일의 지용성 성분 및 이화학적 특성 탐색

정유리*, 정창현, 조진주, 홍성준, 부창국, 신의철. 경남과학
기술대학교 식품과학부
본 연구에서는 석류씨의 오일을 추출하여 지방산 조성 및
식물성스테롤, 이화학적 특성을 분석하였다. 석류씨앗에서
추출한 총지방의 비율의 경우 클로로포름과 메탄올의 혼합
추출로 16%의 수율을 확인하였고, 헥산으로의 추출에서는
그보다 높은 17.6%의 수율을 나타내었다. 지방산 조성의
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비율은 ω-3계열의 지방산인 octadecatrienoic acid가 80%
로 불포화지방산의 함량이 가장 많은 비중을 차지하였다.
식물성스테롤 함량 분석에서는 campesterol, stigmasterol,
beta-sitosterol, delta-5-avenasterol, cycloarterol이 검출
되었으며 그중 beta-sitosterol(375.22 mg/100 g)의 함량이
가장 높게 나왔다. 이화학적인 특성을 볼 때 산가와 과산화
물가의 값은 2.97과 4.57로 확인되었고, 2차 산화생성물의
지표인 anisidine값은 9.87로 확인되었다. Rancimat 분석을
통해 확인한 석류씨 오일의 산소유도기간은 대략 30분으로
나타났으며, 이는 높은 불포화지방산의 비율로 판단된다.
본 연구의 지용성 성분 및 이화학적인 결과는 석류씨 오일
의 산업적 이용을 위한 기초자료로서 활용이 가능하다고
판단된다. 특히 높은 오메가-3 지방산의 조성은 기능성 식
품으로 활용가치가 높은 것으로 고찰되었다.
P01-09
Study on the Quality Improvement of Brazilian Green
Coffee by Germination and Enzyme Treatment

Hae-Mi Moon*, Se-La Joo, Seung-Kook Park. Department of Food Science and Biotechnology, Kyung Hee
University, Yongin, Korea
Brazil is the largest green coffee producer in the world,
but overall Brazilian coffee quality is lower than that of
Arabica coffees produced in other countries. Therefore,
there is a need to improve the flavor quality of Brazilian
green coffee. Two different methods of pre-treatment for
green coffee beans were developed. The first method was
to germinate green coffee beans after soaking then drying and roasting. The water soaked green coffee beans
were also incubated with the addition of enzymes to hydrolyze carbohydrates and proteins, which resulted in
enhancing the flavor precursors for the development of
volatile aroma compounds during roasting. In both methods, the soaked Brazilian green beans were allowed to
stand at room temperature for 30 min and germinated
for 24 h at 55°C. At this time, water was added frequently
so that the moisture content of the soaked green coffee
beans was maintained. The results of the SPME-GCMS analysis showed that the desirable aroma compounds
such as pyrazines, furfuryl acetate, 2-furfuryl pyrrole
and furfuryl pyrrole increased while undesirable compounds such as furan, 1-methyl pyrrole and pyridine
decreased. From this study, we demonstrate the natural
and gentle method that can improve the flavor quality
of Brazilian coffee by enhancing desirable aromas while
reducing undesirable aromas.
P01-10
중쇄지방산을 활용한 글리세린 지방산 에스테르의 제조 및
이를 이용한 항균활성 측정

1, 이은현2, 이경행1*. 1한국
권혜원1, 배유정1, 서진경1, 김예솔
2
교통대학교 식품영양학전공, (주)미소성
중쇄지방산이 갖는 대표적인 항균활성을 수용성에서도 그
기능을 나타낼 수 있도록 수상에서의 용해력 향상된 기능
성 보존료 개발을 위하여 glycerine과 MCT(medium chain

triglyceride)를 몰 비율 1:1.0, 1.5, 2.0 2.5 및 3.0의 비율로
각각 반응시켜 글리세린 지방산 에스테르 형태의 제품을
제조하고자 하였으며 이때의 글리세린 중쇄지방산 에스테
르 합성의 최적 반응조건을 검토하였다. 반응시의 반응촉
매로는 calcium stearate가 적당하였고 반응온도는 245∼
255°C로 3시간동안 반응시켰을 때가 가장 적당하였다. 제
조된 글리세린 중쇄지방산 에스테르 중 mono ester의 구성
비율은 1:1.0, 1.5, 2.0, 2.5 및 3.0의 반응몰비별로 각각 37.44,
45.26, 47.95, 48.15 및 47.27%로 1:2.0 또는 2.5의 반응 몰비
율로 하였을 때 최적의 mono ester를 생성할 수 있는 것으
로 확인되었다. 또한 제조된 글리세린 중쇄지방산 에스테
르를 농도별로 적용하여 식중독 세균인 Bacillus cereus와
Salmonella typhi를 대상으로 항균활성을 측정하였다. 제
조한 글리세린 중쇄지방산 에스테르의 Bacillus cereus에
대한 항균 실험 결과, 몰 비율이 1:2.5일 때 가장 높은 항균
활성을 보였다. 또한 Salmonella typhi에 대한 항균 실험
결과에서는 몰 비율이 1:1∼2.5일 때 모두 항균활성이 우수
한 것으로 나타났다. 두 균주의 항균활성 결과로 보아 1:2.5
의 비율인 경우 mono ester의 함량이 가장 높아 수상
(water phase)에서도 중쇄지방산이 갖는 항균활성을 유지
할 수 있는 것으로 판단되었으며 이를 활용하여 식품산업
및 화장품산업 등에서 기능성 보존료로 이용될 수 있을 것
으로 사료되었다.
P01-11
Optimization for Extraction Conditions of Broccoli
Sprouts by Response Surface Methodology

In-Ho Kim*, Seong-Ho Kim. Department of Food Engineering, Daegu University, Gyeongsan, 38453, Korea
Response surface methodology (RSM) was used to optimized extraction characteristics of broccoli sprouts. Based
on a central composite design, independent variables
were extraction temperature (50∼90°C) and time (2∼10
hour). Dependent variables were extraction yield, total
phenol, total flavonoid, rutin and quercetin2 content of extracts. Coefficients of determination (R ) for dependent
variables ranged from 0.81∼0.97. The maximum extraction yield was 3.93% under conditions of 71.42°C extraction temperature and 7.57 hour extraction time. The
maximum values of total phenol and total flavonoid content were 12.77 and 1.87 mg% at extraction temperature
61.77, 75.43°C and time 7.74, 7.17 hour, respectively. Rutin contents in all2 extraction samples were 7.67∼12.27
mg%, 0.8972 of R value and 1% significance level. Quercetin contents of2 extraction samples were 0.34∼0.63
mg%, 0.8382 of R value and 1% significance level. Each
dependent variable was influenced by both fermentation
temperature and time. The optimum conditions based on
the overlap of the three-dimensional RSM on each dependent variables under various conditions were established as follows: extraction temperature 67°C and extraction time 7.3 hour.
P01-12
Monitoring of Naturally Occurring Benzoic Acid, Sorbic
Acid, and Propionic Acid in Vegetables, Animals and
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Processed Foods

Soo Bin Lee*, Ji Sun So, Min Young Lee, Jin Hye Lee,
Seung Hwan Kim, Yun Sook Kang. Food Additives and
Packaging Division, National Institute of Food and Drug
Safety Evaluation, Ministry of Food and Drug Safety,
Cheongju, Korea
In this study, to monitor naturally formed benzoic acid,
sorbic acid and propionic acid levels, a total of 323 samples were classified into vegetables, animals and processed foods and analyzed by HPLC-DAD and GC-FID.
Samples were extracted with acetonitrile using sonication, then carrez regents were added for removing protein and fat. After 10 minutes, centrifuged and supernatant were filtered through a 0.22 μm PVDF filter. The
method was validated with respect to linearity, limit of
detection (LOD), limit of quantitation (LOQ). The HPLCDAD analysis was performed using a C8 column (4.6×
150 mm, 5 μm) for detection of benzoic acid and sorbic
acid. The level of propionic acid was found by GC-FID
using a FFAP column (30 m×32 mm, 0.25 μm). Benzoic
acid, sorbic acid, and propionic acid were each detected
in 28 samples, 1 sample and 289 samples respectively.
The concentration of benzoic acid, sorbic acid, and propionic acid were ranged at ND-39.1 mg/L, 2.41 mg/L,
and ND-159.41 mg/L in vegetables, animals and processed foods, respectively. Results in this study range
over concentration regarding naturally occurring benzoic
acid, sorbic acid, and propionic acid in vegetables, animals and processed foods. Moreover, the results may be
used to the case of consumer complaint or trade friction
due to the inspection services of standard criteria for the
preservatives of vegetables, animals and processed foods.
P01-13
Determination of Naturally Occurring Propionic Acid
in Vegetables, Animals and Processed Foods by GCMS

Soo Bin Lee*, Ji Sun So, Min Young Lee, Jin Hye Lee,
Seung Hwan Kim, Yun Sook Kang. Food additives and
Packaging Division, National Institute of Food and Drug
Safety Evaluation, Ministry of Food and Drug Safety,
Cheongju, Korea
Propionic acid is generally used as a preservative in
foods. This study investigated naturally occurring propionic acid in foods. The method based on the use of gas
chromatography-mass spectrometry with selected ion
monitoring (GC-MS/SIM) was validated for the determination of detection limits (LOD), quantitation limits
(LOQ), linearity, recovery, accuracy and precision on
samples by vegetables, animals and processed foods.
Propionic acid was extracted with acetonitrile using sonication, then carrezⅠand carrezⅡ were added for removing protein and fat. After 10 minutes, centrifuged and
supernatant were filtered through a 0.22 μm PVDF filter.
Calibration
curves were linear range of 1∼1,000 μg/L
(R2>0.999). LOD and LOQ values were 0.49 and 1.63 μg/

L, respectively. Recoveries at three concentration levels
(50, 200, 400 μg/L) ranged between 80.03 and 105.50%.
Accuracy and precision were determined by intra-day
and inter-day assays. The accuracy was excellent, with
intra-day accuracy ranging from 80.90% to 85.25% and
inter-day accuracy from 84.58% to 85.19%. Relative
standard deviation values ranged from 0.96% to 7.29%
for intra-day precision and from 4.71% to 6.85% for inter-day precision. The results demonstrated that the
method is suitable for the propionic acid in vegetables,
animals and processed foods.
P01-14
Passion fruit 껍질로부터 polyphenol 화합물 추출 조건 최
적화

1*, 윤지민1, 차명수2. 1경성대학교 식품응용공학부,
김영화
2경성대학교 산업경영공학과
Passion fruit는 시계꽃과의 다년생 덩굴성 작물로서, 열대
및 아열대지역에 주로 분포하고 있다. Passion fruit의 과육
은 음료, 퓨레, 아이스크림 등에 활용하고 있으나 부산물인
껍질에 대한 활용방안은 미흡한 실정이다. 본 연구에서는
passion fruit 껍질로부터 생리활성이 뛰어난 polyphenol
화합물의 추출 최적 조건을 찾아 passion fruit 껍질의 활용
을 위한 기초 연구를 수행하고자 하였다. Passion fruit 껍
질은 동결 건조하여 분쇄 후 사용하였고, 추출 조건은 용매
농도, liquid-to-solid ratio, 시간을 달리하여 초음파 추출
을 진행하였다. 실험결과 50% ethanol에서 polyphenol 함
량이 가장 높았으며, 1:80의 liquid-to-solid ratio에서 polyphenol 함량이 가장 높은 것으로 나타났다. 그러나 10분
이상 추출하는 것은 polyphenol의 함량에 영향을 끼치지
않았다. 그리고 DPPH와 ABTS 라디칼 소거능을 알아본
결과 또한 50% ethanol과 1:80의 liquid-to-solid ratio에서
활성이 가장 높은 것으로 나타났다. 본 연구는 부산물인
passion fruit 껍질을 활용한 식품 소재 개발을 위한 기초자
료로 활용될 수 있을 것으로 기대된다.
P01-15
Effect of three defatting solvents on the techno-functional properties of edible insect (Gryllus bimaculatus) protein concentrate

Min-Soo Jeong*, Seong-Jun Cho. Department of Food
Science and Biotechnology, Kangwon National University, Chuncheon 24341, Korea
Edible insects are highly nutritious. Thus, they have received global attention as an alternative protein-rich
food. However, their structural characteristics make
them difficult to eat and digest. This obstacle can be
overcome by isolating protein from the insects. In this
study, the techno-functional properties of three protein
concentrates from Gryllus bimaculatus were measured
to determine the feasibility of using the insects as food.
To make the concentrates, freeze-dried G. bimaculatus
powder was defatted using three different solvents:
ethanol, hexene, and acetone. The protein concentrates
were then subjected to measurements of techno-func-
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tional properties that included protein solubility, water
and fat absorption capacity, foaming capacity, emulsion
activity, and gel formation ability. Freeze-dried G. bimaculatus powder comprised approximately 17.3% crude fat
and 67.4% crude protein based on dry weight. Ethanol
was the most effective at reducing the fat content (from
17.3 to 0.7%) and increasing the protein content (from
67.4 to 82.0%) of the concentrate. Hexene increased
foaming ability to 61.1%, compared to 13.5% for the
non-defatted G. bimaculatus powder. Furthermore, results of sodium dodecyl sulfate polyacrylamide gel electrophoresis showed that proteins with molecular weight
of 12∼15 kDa were hydrolyzed to smaller proteins during the defatting process. We conclude that the techno-functional properties of G. bimaculatus protein concentrate can vary depending on the defatting solvent
used to prepare it.
P01-16
Cytotoxicity and Hair Growth Effect of Copper Peptide
Using Biological Process

1, Kyung Je Kim1, Young Woo Koh1,
Seong Woo Jin
1, Min Suk
Seung2 Bin Im1, Neul I 3Ha1, Hee Gyeong Jeong
1*
1
Kim , Byeong Jo Yoo , Kyoung Sun Seo . Jangheung
County2 Mushroom Research Institute, Jangheung
59338,
Korea, Hisol Co., Gwangju 61927 Korea, 3Korea Institute
of Industrial Technology, Cheonan 31056, Korea
Hair loss is more common in different ages and genders
than in the past, and the number is also increasing. The
hair loss leads to anxiety about appearance, emotional
disorders including stress. The consumer’s demand for
functional hair care products to prevent hair loss and
promote hair growth are increasingly. Copper peptide
was known for promote growth and cell division of scalp
and follicle cells, and copper peptide used as a raw material for these hair care products. Copper peptide could
be produced through biological processes using yeast’s
fermentation, and it has secure price competitiveness and
safety. In this study, the hair growth effect of copper
peptides (GHK, thymulin, thymosin) was investigated
through cytotoxicity and differentiation of pre-adipocyte.
The cytotoxicity of peptides treated with 10, 50, 100, and
500 μg/mL to HFDPC cells, showed no toxicity when
treated with GHK and thymosin. The cytotoxicity of
peptides was mostly not shown at CCD-986sk cells and
3T3-L1 cells. But, thymulin showed a cell viability of
25.7% for preadipocyte at a concentration of 500 μg/mL.
The adipocyte differentiation of GHK, thymosin and thymulin treated with 100 μg/mL to 3T3-L1, showed lipids
accumulation of 111.7%, 113.7%, and 113.0%, respectively.
P01-17
Antimicrobial Activities of Ethanol-Extracted Fractions
from Salicornia herbacea L. and their Correlation with
Major Constituents

Seon Hwa Cheon*, Jae Yong Lee, Sung Hyun Kim, Su-Ji

Kim, Hae-won Lee, Ji-Hye Jung. Hygienic Safety and
Analysis Center, World Institute of Kimchi, Gwangju
61755, Korea
Food spoilage caused by foodborne pathogens causes
various diseases and can lead to large economic losses.
Recent studies show that the main compounds in plants,
including polyphenols and fatty acids, are good bacterial
growth inhibitors. The aims of this study were to identify
the antimicrobial activity (AA) and major compounds
according to the extracting solvents and to evaluate the
correlation between each to evaluate the applicability in
the field of food safety in Salicornia herbacea L.. The
aerial parts of S. herbacea were extracted with ethanol
and fractionated into n-hexane (HF), chloroform (CF),
ethyl acetate (EAF), butanol (BF), and water (WF) to
evaluate their AAs against pathogens. EAF, HF, CF, BF,
and WF showed high but different AAs in descending
order. Five phenolic acids (PAs) and 11 fatty acids (FAs)
in EAF and 24 FAs in HF were identified by high-performance liquid chromatography and gas chromatography analyses. The AA of each of the main compounds
was confirmed. Five PAs showed broad inhibitory activity against pathogens. Linolenic, oleic, and linoleic acid
were each active against several pathogens, whereas butyric acid was only active against Bacillus cereus. The
correlation between the AAs of HF and EAF and their
major compounds was determined. The AA of HF correlated well with that of oleic and linoleic acid, and the
AA of EAF correlated well with that of caffeic, p-coumaric, and sinapic acid. HF and EAF from S. herbacea,
which are rich in biologically active substances that display AA, are promising natural antimicrobial and preservative agents for food safety.
P01-18
Antioxidant and Tyrosinase Inhibitory Activities of

Codonopsis lanceolata

Ji Yeong Kim*, Byung Soon Hwang, Gi-Chang Kim, Mi
Jang, So Eun Park, Su Hyun Kwon, Habhwa Baek, In
Guk Hwang. Dept. Agrofood Resources, Functional Food
Division, National Institute of Agricultural Science, Rural
Development Administration, Wanju 55365, Korea
This study were investigated the antioxidant activity and
tyrosinase inhibitory activity of Codonopsis lanceolata
extracts and its solvent fractions. C. lanceolata was extracted with 50% ethanol and fractioned with hexane,
ethyl acetate (EA), butanol, water. The total polyphenol
content, DPPH radical scavenging activity, ABTS radical scavenging activity and tyrosinase inhibitory activity
were measured. As a result, the total polyphenol content
was 113.36 mg gallic acid/g in the EA fraction, which
contained the largest amount of the C. lancolata fractions.
Also EA showed the highest antioxidant, tyrosinase inhibitory activity than other fractions. The IC50 of DPPH
radical scavenging activity was 0.03 mg/mL and the IC50
of ABTS radical scavenging activity was 0.049 mg/mL.
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EA fraction inhibited monophenolase reaction higher
than diphenolase reaction and IC50 of monophenolase was
0.1 mg/mL. Therefore these results suggest that C. lanceolata may be utilized as a potent source of cosmetic
agent.
P01-19
Antioxidant Activity and Main Chemical Components
of Rudbeckia laciniata Var. Hortensis

Park*,

So Eun
Gi-Chang Kim, In Guk Hwang, YoungHee Park, Byung Soon Hwang, Ji Yeong Kim. Dept.
Agrofood Resources, Functional Food Division, National
Institute of Agricultural Science, Rural Development
Administration, Wanju 55365, Korea
This study was conducted to establish the utilization of
in Rudbeckia laciniata Var. Hortensis as a functional
food material. As a result of antioxidan activity test, IC50
value of the DPPH and ABTS radical scavenging activities were 0.22 mg/mL, 0.18 mg/mL respectively. We
analysis the main component by UPLC-QToF/MS, contents of mineral and nutrients to estimate compounds related antioxidant activity in R. laciniata Var. Hortensis.
As the result, we identified mainly chlorogenic acid (CA)
and CA derivative in R. laciniata Var. Hortensis, and
contents of them were highest in August (total content:
85.3 mg/g). Among mineral components, the content of
K (2,546 mg/100 g) was highest in R. laciniata Var.
Hortensis. Also, The content of β-carotene, flavonoids,
total polyphenol, vitamin B2 were 14.3 mg/100 g, 1,186.6
mg/100 g, 685.04 mg/100 g, 1.38 mg/100 g, respectively.
As the result, we suggest R. laciniata Var. Hortensis can
be used as functional food materials.
P01-20
Isolation of Terpennoids from the Oleogum Resin of
Boswellia carterii Birdwood

Joon Yeop Lee, Yun Ju Kwon, Soo Hyun,
Kim, Eon Mi
Kim, Jong Bum Kim, Myoung Lae Cho*. Department of
Korean Medicine Development, National Institute for
Korean Medicine Development, Gyeongsan 38540, Korea
Traditional medicines were used for treatment of various
disease among the several hundred years ago. The oleogum-resin of Boswellia carterii Birdwood has been used
for inflammatory disease including, rheumatoid arthritis,
ulceratice colitis and Chohn’s disease. In the current
study, the oleo-gum-resin of Boswellia carterii Birdwood
was extracted with 70% aqueous methanol, isolated and
structural elucidated various compounds. The 70% aqueous methanol extract was chromatographed on a silica
gel column using n-hexane and EtOAc (10:1, v/v). Then,
the n-Hx fraction was re-chromatographed using Sephadex-LH 20 with 70% aqueous MeOH, and collected six
compounds. The structural elucidation of compounds
were identified terpenoids derivative as beta-boswellic
acid (1), 3-β-hydroxy-8,24-diene-tirucallic acid (2),

3-oxo-tirucallic acid (3), verticailla-4(20),7,11-triene (4),
incensylacetate (5), incensole (6). This result implies that
the major components of oleo-gum-resin of Boswellia
carterii Birdwood are terpenoids derivative.
P01-21
Effect of Ergosterol and Stigmasterol in Liposome on
the Stability of Incoporated Retinol

Dong-Uk Lee, Hye-Won Park, Seung-Cheol Lee*. Department of Food Development, School of Bioconvergence, Kyungnam University, Changwon 51767, Korea
Retinol, known as vitamin A, plays very important roles
such as vision, bone development, and reproduction in
human body. Retinol is sensitive to high moisture, low
pH, air, and high temperature. In our previous study, liposome could protect retinol against external environment.
Ergosterol (ES) is a sterol found in fungi, and is a provitamin form of vitamin D2. Stigmasterol (SS) is a kind
of phytosterol usually found in plant lipid. In the present
study, the effect of ES and SS in liposome bilayer on
the stability of incorporated retinol was evaluated. Liposome was consisted with phosphatidylcholine (PC) and
sterol, and retinol was incorporated into liposome bilayer
by reverse phase evaporation method. When it was determined the time course of incorporated retinol degradation in aqueous solution in liposomes at 4°C, ES and SS
significantly increased the stability of incorporated retinol.
Retinol in the liposome of 100:0 (PC : sterol), 90:10 (PC
: ES), and 90:10 (PC : SS) remained with 36.72, 44.22, and
43.30% after storage of 10 days, while most of retinol
in chloroform was degraded at same condition. These results indicated that ES and SS in liposome increased stability of incorporated retinol.
P01-22
Comparison of Phenolic Compounds and Antioxidant
Activity of Small Berry Fruits Produced in Korea

Yongcheol Lee*, Lae-Hong Hwang, Jea-Kyoo Lee, JeongGon Kim, So-Hyun Park, Young-Eun Kim, Sung-Kyu
Park, Moo-Sang Kim. Seoul Metropolitan Government
Research Institute of Public Health and Environment,
Gwacheon 13818, Korea
Berry fruits are known to be rich in phenol compounds
and have beneficial effects on health. The objective of
this study was to compare the main phenolic compounds
and antioxidant activity of seven popularly consumed
berries (aronia, black raspberry, mulberry, blueberry,
blackberry, raspberry and strawberry) produced in Korea.
Phenolic acids and flavonols were analyzed using LCMS/MS, and antioxidant activity was determined by
DPPH radical scavenging activity expressed as Trolox
equivalent (TEAC). Chlorogenic acid was the major phenolic acid, which was the most abundant in aronia (253.4
mg/100 g), followed by blueberry (214.0). Rutin and isoquercetin were the richest in mulberry (213.9 mg/100 g),
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followed by aronia (72.7), black raspberry (69.0) and
blueberry (41.9). Aronia showed the highest DPPH radical scavenging activity (41.2 TEAC umol/g) with the
most total phenolics (833.5 gallic acid equivalent mg/100
g) and proanthocyanidins (97.8 catechin equivalent mg/
100 g) compared to other berries.
P01-23
Comparison of fatty acids in Korean and Chinese red
pepper (Capsicum annum L.) seeds

Hyeyoung Park, In Hee Cho*. Department of Food Science and Biotechnology, Wonkwang University, 460 Iksandaero, Iksan, Jeonbuk 54538, Korea
This study was to profile fatty acids and to qualify their
contents in Korean and Chinese red pepper (Capsicum
annum L.) seeds using gas chromatography with SP2560 column. The total contents of fatty acids were
5.176% and 4.586% in Korean and Chinese red pepper
seeds, respectively. Among 39 fatty acids, palmitic acid
(C16:0), stearic acid (C18:0), arachidic acid (C20:0), behenic acid (C22:0), lignoceric acid (C24:0), palmitoleic
acid (C16:1), oleic acid (C18:1n9c), linoleic acid (C18:
2n6c), and ɑ-linolenic acid (C18:3n3) were found in
Korean red pepper seed, whereas myristic acid (C14:0),
palmitic acid (C16:0), stearic acid (C18:0), arachidic acid
(C20:0), behenic acid (C22:0), lignoceric acid (C24:0), palmitoleic acid (C16:1), oleic acid (C18:1n9c), linoleic acid
(C18:2n6c), and ɑ-linolenic acid (C18:3n3) being detected
in Chinese one. myristic acid was detected in only
Chinese red pepper, however, their relative contents were
not significantly different. On the other hands, the contents of polyunsaturated fatty acids were 3.8273% and
3.2632%, respectively. In particular, linoleic acid was
quantitatively dominant in two red pepper seeds (73%
in Korean vs 70% in Chines ones).
P01-24
Determination of Volatile Organic Compounds in Perilla frutescens var. japonica Hara and Perilla frutescens
var. acuta kudo by Simultaneous Distillation Extraction and GC-MS Analysis

1, Ok Yeon Song1, Md
Ji Hyeon Son1,2 1*, Ji Young Jeong
1
1
Islam Atikul , Kyong Su Kim . Department of Food and
Nutrition,
Chosun University, Gwangju 501-759, Korea,
2Department of Chemistry, Hajae Mohammad Danesh
Science and Technology University, Dinajpur-5200, Bangladesh
The present study was aimed to determine the volatile
organic compounds in Perilla frutescens var. japonica
Hara and Perilla frutescens var. acuta Kudo from South
Korea. Perilla leaves are well known to have various medicinal properties such as anti-inflammatory, antioxidant,
hepatotoxicity, and anti-allergic effects. The volatile organic compounds were extracted by simultaneous distillation and extraction (SDE) technique using a mixture

of n-pentane and diethylether (1:1) solvent for extraction
and this extract was analyzed by gas chromatography
mass spectrometry (GC-MS). The results revealed the
identification of a total of 40 volatile compounds in Perilla
frutescens var. japonica Hara and 44 volatile compounds
in Perilla frutescens var. acuta Kudo. The total amount
of extractable volatile compounds in Perilla frutescens
var. japonica Hara was 221.65 mg/kg and Perilla frutescens var. acuta Kudo was 361.29 mg/kg (raw weight
basis). By comparing the identified volatile organic compounds, it was confirmed that Cumaldehyde, Elsholtzia
ketone, α-Citral, Isoeugenol, Caryolan-8-ol only in Perilla
frutescens var. japonica Hara and that Eugenol, αCopaene, β-Cubebene, β-Selinene, γ-Bisabolene were
confirmed only in Perilla frutescens var. acuta Kudo.
The analyzed Perilla frutescens var. japonica Hara and
Perilla frutescens var. acuta Kudo confirmed to be a
good source of useful volatile flavor compounds with
several well known positive effects on human health.
P01-25
Effects of Riboflavin on Photo-oxidation of Sinapinic
Acid

Yunseon Heo*, Jungil Hong. Division of Applied Food
System, College of Natural Science, Seoul Women’s University, Seoul 01797, Korea
Sinapinic acid, or sinapic acid (3,5-dimethoxy-4-hydroxycinnamic acid), is a cinnamic acid derivative commonly occurred in many natural products, and its various
biological activities have been reported. Sinapinic acid is
a redox-sensitive compound which is easily oxidized under various conditions. In this study, photo-oxidation
process of sinapinic acid was evaluated in the presence
of riboflavin, a well-known dietary photosensitizer. Oxidation of sinapinic acid was not observed in distilled water (DW) regardless of light during 8 h; photo-oxidation
of sinapinic acid was induced by riboflavin under fluorescence light (1,800 lux, 45 cm distance). Riboflavin (0∼
20 μM) increased the formation of oxidative products
from sinapinic acid detected at Abs. 405 nm concentration dependently. The residual level of sinapinic acid
decreased by 50% during 2 h in the presence of riboflavin
(10 μM). Oxidation of sinapinic acid in phosphate buffered-saline (PBS, pH 7.4) was accelerated under light;
the oxidation process was significantly enhanced by
riboflavin. A half-life of sinapinic acid in PBS was 8 h,
whereas the level of sinapinic acid was reduced to 17%
within 1 h in the presence of riboflavin (10 μM). Degradation of riboflavin was also observed under light; sinapinic acid significantly delayed the photolysis of riboflavin in PBS. A half-life of riboflavin in PBS under light
was extended from 1.5 to 3.5 h in the presence of sinapinic acid (500 μM). Sinapinic acid, however, did not affect the stability of riboflavin in DW. The present results
suggest that photo-oxidation of sinapinic acid is induced
and accelerated by riboflavin; the stability of riboflavin
is also affected by sinapinic acid.
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P01-26
Isolation and Composition Analysis of Glycerogalactolipids from Perilla [Perilla frutescens (L.) Britt.] Leaf

Soo Jeong Lee*, Yejin Song, Byung Hee Kim. Department of Food and Nutrition, Sookmyung Women’s University, Seoul 04310, Korea
Monogalactosyldiacylglycerols (MGDG) and digalactosyldiacylglycerols (DGDG) are two major types of glycerogalactolipids found in plant leaves. MGDG and DGDG
derived from plants have been shown to exert several
biological activities including anti-tumor, anti-inflammatory, and appetite-suppression effects. The aim of this
study was to isolate MGDG and DGDG from perilla leaf
and to determine their chemical composition. Eight different types of extracts were prepared from four kinds
of green leafy vegetables including perilla using two different types of solvents [i.e., chloroform/methanol (2:1,
v/v) and acetone] and were compared for their fatty acid
composition. A chloroform/methanol extract of perilla
leaf with the highest yield of MGDG and DGDG was purified using two-step silica column chromatography, to
obtain MGDG and DGDG in high purity, separately.
After the chromatography, a fraction containing ∼90
g/100 g MGDG was obtained with a yield of ∼82 g/100
g from MGDG in the extracts. Another fraction with ∼83
g/100 g DGDG was recovered in a yield of ∼62 g/100
g from DGDG in the extracts. The MGDG obtained from
perilla leaf was mostly composed of the two omega-3
fatty acids, namely 18:3n-3 (∼76 g/100 g total fatty
acids) and 16:3n-3 (∼12 g/100 g). In DGDG, 18:3n-3 (∼
74 g/100 g) was the most abundant fatty acid followed
by 16:0 (∼14 g/100 g).
P01-27
Evaluation of Photosensitizing Properties and Photostability of Natural Dietary Pigments under Red, Green,
and Blue LED

Yunkyung Sung*, Jungil Hong. Division of Applied Food
System, College of Natural Science, Seoul Women’s University, Seoul 01797, Korea
Natural dietary pigments such as carotenoids and anthocyanins are widely used not only for food additives, but
also for cosmetic additives due to their known health
benefits. In the present study, we investigated stability
and photosensitizing properties of various natural food
colorants under different LEDs. Color stability of 32 natural food pigments was evaluated under red, green, and
blue LEDs during 24 h (100 mW/cm²). Most pigments
were unstable under blue LED; the yellow pigments including gardenia yellow and turmeric were particularly
sensitive to blue light. Color stabilities of gardenia blue
and red paprika pigments showed lower stability under
red LED than green or blue LEDs. There was no green
LED-specific degraded pigment; cochineal color, lac color, beet red extract, turmeric pigment, gardenia blue,
monascus color, and cacao color decreased their color in-

tensities under all 3 LEDs. We also investigated the photosensitizing properties of the pigments under the LED
lights using the MTT formazan method. The photosensitizing activities of the pigments showed a tendency
of the inverse correlation to their color stability under
the corresponding LEDs. Turmeric pigments showed the
highest photosensitivity to blue LED showing 1.5 h of
MTT formazan half life. Under red LED, gardenia blue
pigments showed the most potent photosensitivity showing 1.7 h of formazan half life. Among different LEDs,
blue LED only significantly reduced the ABTS radical
scavenging activities of turmeric pigments. The present
results indicate that stability and bioactivity of various
natural dietary pigments were affected by LED irradiation.
P01-28
Comparison of Macro and Micro Elements in Animal
Welfare and Non-Welfare Pork by ICP-OES & ICP-MS

1*, Md. Atikul Islam1,2, Ji Hyeon Son1, Ji
Ok Yeon Song
1
Young Jeong , Kyong Su Kim1. 1Department of Food and
Nutrition,
Chosun University, Gwangju 61452, Korea,
2Department of Chemistry, Hajee Mohammad Danesh
Science and Technology University, Dinajpur-5200, Bangladesh
The welfare status of animals can have a major influence
on product quality, either directly or indirectly via consumer perceptions [1]. Animal welfare and non-welfare
pork distinguish is very challenging by chemical analysis.
To the best our knowledge, there is no analytical method
to certify animal welfare and non welfare pork in market.
This study was carried out to establish a physiochemical
method that will be help to distinguish between animal
welfare and non-welfare pork. We were investigated 25
macro, micro and trace elements in pork, where the samples were wet digested and analysis by Inductive Couple
Plasma Mass Spectrometer (ICP-MS) and inductively
coupled plasma-optical emission spectrometry (ICP-OES).
The method also validated using the limit of detection
and quantification (LOD, LOQ), relative standard deviation (RSD%), analysis of certified reference materials,
spiking recovery experiments and participation in an accredited laboratory proficiency test organized by Food
Analysis Performance Assessment Scheme (FAPAS)
[2]. All element quantity were not showed remarkable
significant difference in welfare and non-welfare meat.
P01-29
Volatile Compound Profiling of Two Varieties Piper
betle L. from Bangladesh

1,2*, Ok Yeon Song1, Ji Hyeon Son1, Ji
Md Islam Atikul
1
Young Jeong , Hee Eun Kim1, Kyong Su Kim1. 1Department of Food and Nutrition,
Chosun University, Gwangju, 501-759, Korea, 2Department of Chemistry, Hajae
Mohammad Danesh Science and Technology University,
Dinajpur-5200, Bangladesh
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Piper betle L. leaves are economically and medicinally
important and it is cultivating in South East Asia. The
volatile organic compounds were determined in Piper
betle L. var. (bangla and khasia) grown in Bangladesh.

The compounds were extracted by simultaneous distillation and extraction (SDE) technique using a mixture
solvent n-pentane and diethylether (1:1) for extraction.
The concentrated extract was analyzed by gas chromatography-mass spectrometry (GC-MS). A total of 94
volatile compounds were identification in this analysis.
Out of those 57 are common both varieties and other 37
compounds are not available both varieties. The functional groups of all compounds were sesquiterpene >
phenol > acids > alcohol > ether > phenolic ether > ester
> aldehyde > monoterphene > ketone > miscellaneous.
The total amount extractable volatile compound was
1,652.92 mg/kg and 4,174.02 mg/kg (dry weight basis)
in Bangla and Khasia betel leaf, respectively. The major
compounds of both varieties were Eugenol, γ-Muurolene,
Methyl eugenol, β-Caryophyllene, δ-Cadinene, Eucalyptol, Linalool, n-Hiexadecanoid acid, Caryophyllene oxide
and etc. All these results allowed us to conclude that
Bangladeshi Piper betle L. var. Khasia leaves will be
good source of organic volatile compounds, which is useful for foods, cosmetics and medicine industries.
P01-30
Qualitatively and Quantitatively analysis of Physiological Active Ingredients on the Skin Isolated from
Sanhyang Sandolbae (Pyrus ussuriensis)

Hoon1 Kim1*, Tae Heon
Kim2, Boram Jeon1,2 2,1 Myun-Ho
3
Bang , Ja Won Park , Dae-Kyun Chung . Skin-Biotechnology
Center, Kyung Hee University, Suwon 16229,
Korea, 2Graduate School of Biotechnology and Institute
of Life Science and Resources,
Kyung Hee University,
Suwon 17104, Korea, 3R&D Department, Jeys F.I. Co.,
Ltd., Seongnam 13207, Korea
Sandolbae (Pyrus ussuriensis, PU) is Korean traditionally biological resource which have been widely used as
edible and medicinal foods. In recently, new variety of
the PU, namely ‘Sanhyang’, was developed through the
varietal improvement. In the preliminary results, the
ethanol extract of PU has outstanding physiological activities on the skin. In the present study, dried PU was
prepared into 70% ethanol extract (CS-PU) and its active
ingredients that promotes physiological activity on the
skin were identified followed by 2quantitatively analyzed.
Upon UHPLC-MS analysis, MS spectra of the product
ion at m/z 162.9346 produced from its precursor ion at
m/z 355.1000 were assigned as well-known polyphenolic
acid, chlorogenic acid (C16H18O9).2 In addition, the product
ion at m/z 287.0129 on the MS spectra from the precursor ion at m/z 449.1072 were assigned as cynaroside
(C21H20O11), known as luteolin 7-glycoside. The identified
chlorogenic acid and cynaroside were qualitatively identified in CS-PU, and their contents were quantified to
11.9 mg/g and 9.7 mg/g, respectively, using HPLC-DAD

analysis. Considering that physiological activities which
were already reported of chlorogenic acid and cynaroside,
our results suggested that chlorogenic acid and cynaroside in CS-PU might be work as active ingredient on
dermal bioactivities and CS-PU containing chlorogenic
acid and cynaroside could be utilized as a novel functional cosmetic ingredient.
P01-31
Effect of three defatting solvents on the techno-functional properties of edible insect (Protaetia brevitarsis seulensis) protein concentrate

Min-Soo Jeong*, Seong-Jun Cho. Department of Food
Science and Biotechnology, Kangwon National University, Chuncheon 24341, Korea
The commercialization of edible insect protein as a novel
source and potential substitute for conventional proteins
which are unsustainable has recently drawn global attention. The development of efficient defatting processes
for making high concentration of insect protein is of crucial importance and will help to gain industrial applicability. This study focused on evaluation and comparison
of defatted protein concentrates from larva of Protaetia
brevitarsis seulensis called whiter-spotted flower chafer.
The larvae powder freeze dried after CO2 treatment were
subjected to defatting process using three solvents (ethanol, hexene and acetone). The protein concentrates obtained were then subjected to measurements of techno-functional properties that included protein solubility,
water and fat absorption capacity, foaming capacity,
emulsion activity, and gel formation ability and compared
each other. Larva of P. brevitarsis seulensis powder
comprised approximately 14.5% crude fat and 50.7%
crude protein based on dry weight. Ethanol and acetone
was the most effective at reducing the fat content (from
14.5 to 0.5%) and at increasing the protein content (from
50.7 to 59.5%) of the concentrate, respectively. Results
of SDS-page showed that non-defatted insect and defatted concentrates make no difference at distribution of
molecular weight. Before selecting a defatting solvent,
we could need to consider carefully the techno-functional
and compositional properties that can be vary depending
on solvents.
P01-32
Antioxidative activity of Codonopsis lanceolate Sprouts:
Comparisons by Cultivation Periods and Plant Parts

Su Hyun Kwon*, Byung Soon Hwang, Ji Yeong Kim, Mi
Jang, So Eun Park, Habhwa Baek, Gi-Chang Kim, In
Guk Hwang. Functional Food and Nutrition Division,
Department of Agro-food Resources, National Institute
of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
The aim of this study was to evaluate ascorbic acid content, total polyphenol and flavonoid content, and anti-
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oxidant activity of Codonopsis lanceolate sprouts as they
relate to cultivation periods (50, 57, and 64 days after
planting) and plant parts (whole sprout, leaves, and roots).
Results showed that ascorbic acid content significantly
increased (P <0.05) with the length of cultivation periods.
The total polyphenol and flavonoid content was highest
37 days after planting. In addition, 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activity was highest 37 days after planting. The leaves of
Codonopsis lanceolate sprouts had greater DPPH and
ABTS radical scavenging activity, as well as higher ascorbic acid content, total phenolic content, and flavonoid
content than did whole sprouts or roots.
P01-33
Comparison of antioxidant activities in 56 Brassica
germplasm accessions

Su Hyun Kwon*, Byung Soon Hwang, Ji Yeong Kim, Mi
Jang, So Eun Park, Habhwa Baek, Gi-Chang Kim, In
Guk Hwang. Functional Food and Nutrition Division,
Department of Agro-food Resources, National Institute
of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
This study was conducted to identify accessions of
Brassica germplasm (BG) with high antioxidant activity.
We estimated the total polyphenols and flavonoids content and antioxidant activity of 56 BG accessions. The
content of polyphenol and flavonoid in the 56 BG accessions ranged from 1.21∼7.33 mg/g and 0.18∼3.08
mg/g, respectively. The average content of total polyphenol and flavonoid was 2.33±0.97 mg/g and 0.86±0.51
mg/g, respectively. The DPPH radical scavenging activity of the 56 BG accessions was 0.65∼8.56 mg AA eq/g
and the average was 1.64 mg AA eq/g. The ABTS radical scavenging activity was 1.42∼12.28 mg AA eq/g and
the average was 2.28 mg AA eq/g. In particular, the IT
NO. 247939 accession showed the greatest antioxidant
activity among all tested samples.
P01-34
Chemical Constituents from the Ethyl acetate soluble
fraction of Sorbus commixta

1,2*, Hyun Soo Choi1,2, Chang Bae Jin1, Jae
You Bin Cho
2
Yeol Lee , Hyoung Ja Kim1. 1Molecular Recognition
Research Center, Korea Institute
of Science and Technology, Seoul 02792, Korea, 2Department of Chemistry,
College of Sciences, Kyung Hee University, Seoul 02447,
Korea
Sorbus commixta Hedl (Rosaceae) is mainly distributed
in East Asian countries, including Korea, China and
Japan. The stem bark of this plant has been used for
the treatment of cough, asthma, bronchial disorders, gastritis, and dropsy in Korean traditional medicine. Previous studies have shown that S. commixta has antioxi-

dative, anti-atherogenic, anti-inflammatory, anti-sclerotic, and vascular relaxant activities. Although, several
papers have been published on the pharmacological properties of crude extracts, only a few studies have been
carried out on the phytochemical composition of S. commixta. In the course of our continuing search for phytochemical constituents from Korean medicinal plants,
we isolated and identified potential bioactive components
from the stem bark of S. commixta. The various column
chromatographic processes of the ethyl acetate soluble
fraction from S. Commixta MeOH extract led to isolation
of six flavonoids and three lignans along with prunasin.
The structural determination 1of these
compounds by the
aid of spectroscopic analyses ( H, 13C, HMQC and HMBC)
will be discussed.
P01-35
Chemical Constituents from the Butanol soluble fraction of Filipendula glaberrima Nakai

Hyun Soo2 Choi1,2*, You Bin1 1Cho1,2, Chang Bae Jin1, Jae
Yeol Lee , Hyoung Ja Kim . Molecular Recognition Research Center, Korea Institute
of Science and Technology, Seoul 02792, Korea, 2Department of Chemistry, College of Sciences, Kyung Hee University, Seoul 02447,
Korea
Filipendula glaberrima Nakai (Rosaceae) is an edible
native plant of Korea that grows in the around mountain
valleys with high humidity and half shade. Its leaves are
16 cm long and 25 cm wide characterized by cracking
like maple leaves. Monotropitin, (+)-catechin and β
-sitosteryl-3-O-β-D-glucopyranoside have been reported from this plant in 1992, however, phytochemical
studies have not been carried out. As a part of our ongoing phytochemical studies on medicinal plants, a detailed chemical investigation on the leaves of F. glaberrima was carried out. The butanol-soluble portion of
the F. glaberrima methanolic extract was subjected to
various column chromatographic processes afforded two
ellagitannins along with four flavonoids. These compounds were isolated for the first time from this plant
except (+)-catechin. The structural determination of1 these
compounds by the aid of spectroscopic analyses ( H, 13C,
HMQC and HMBC) will be discussed.
P01-36
Elucidation of Active Structural Moieties of ImmunoStimulating Polysaccharide Purified from Red Ginseng

Sue Jung Lee*, Kwang-Soon Shin. Department of Food
Science and Biotechnology, Kyonggi University, Korea
Recently, we have reported that a polysaccharide, RGPAP-I purified from red ginseng has potent immune activity and its structure is belong to rhamnogalacturonan
(RG)-I composed of a main chain with repeating linkage
unit, [→2)-Rhap-(1→4)-GalAp-(1→] and three groups
of side chains such as α-(1→5)-arabinan, β-(1→4)-gal-
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actan and β-arabino-3,6-galactan. This study was designed to elucidate the active structural moiety essential
for the immuno-stimulating activity of RGP-AP-I. After
the sequential degradations using four different linkage-specific glycosylases and one β-elimination, all the
fragments were examined for their immuno-stimulatory
activities and intracellular signaling pathways. And then,
the structures of fragments were carefully compared with
their activities and signaling pathways. With the progress in the enzymatic treatments, the immuno-stimulatory activity showed a gradual decrease. In particular,
cleavage of the main chain using β-elimination led to
a complete reduction in activity. Also signal transduction
studies showed that RGP-AP-I phosphorylated MAPKs
(JNK, ERK, p38) and NF-κB (IκBα, p65) in RAW 264.7
cells. Enzymatic degradations of the RGP-AP-I decreased the phosphorylation of MAPK and NF-κB pathways in Raw 264.7 cells. Above results suggest that the
entire structure of RGP-AP-I is essential for activity and
intracellular signaling in macrophages, and the three
groups of side chains in RGP-AP-I partially contribute
to the expression of activity.
P01-37
Structural, Prebiotic and Anti-inflammatory Activities
of Pectic Oligosaccharide Hydrolyzed from Okra (Abelmoschus esculentus (L.) Moench) Pectin by Fenton
Reaction

1, Boram So2, Sung
Yuen Kwan2 Yeung1*, Yu-Ra Kang
1
1
Keun Jung , Yoon Hyuk Chang . Department of Food
and Nutrition, and Bionanocomposite Research2 Center,
Kyung Hee University, Seoul 02447, Korea, School of
Food Science and Biotechnology, Kyungpook National
University, Daegu 41566, Korea
The present study investigated the structural, prebiotic
and anti-inflammatory activities of pectic oligosaccharide
(POS) hydrolyzed from okra (Abelmoschus esculentus
(L.) Moench) pectin by Fenton reaction. By adjusting the
concentration of iron (Ⅱ) sulfate (FeSO4) (3 mM, 5 mM,
and 7 mM), three oligosaccharides (POS3, POS5, POS7)
were obtained, respectively. The results from FT-IR
spectra and uronic acid content ascertained that free radical produced by Fenton reaction preferentially attacked
at the HG region with a considerable decrease of galacturonic acid content. According to the molecular weight
distribution analyzed by HPSEC, increasing the concentration of FeSO4 from 3 mM to 7 mM significantly decreased the estimated molecular weight from 6.09 kDa
to 1.79 kDa, which indicated that Fenton reaction is an
efficient system to degrade pectin and form POS. POS
had the similar prebiotic activities on the growths of
Lactobacillus rhamnosus and Bifidobacterium longum
and inhibitory effect on the growth of Escherichia coli,
when compared to commercial inulin. Moreover, POS
suppressed LPS-induced nitric oxide production in a
dose dependent manner (250∼1,000 μg/μL) without cell
cytotoxicity and in particular, POS7 had the strongest in-

hibitory effect on LPS-induced nitric oxide production
at 1,000 μg/μL concentration. These findings suggested
that Fenton reaction could provide the capability to generate POS with prebiotic and anti-inflammatory activities.
P01-38
Structural, Physicochemical, Prebiotic, and in Vitro
Digestibility Properties of Rice Flour Esterified with
Citric Acid

U-Hui Kwon*, Yun-Kyung Lee, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite
Research Center, Kyung Hee University, Seoul 02447,
Korea
The objective of the present study was to determine the
structural, physicochemical, prebiotic, and in-vitro digestibility properties of esterified rice flour with citric
acid (ERF). Native rice flour (NRF) was esterified with
three different concentrations of citric acid (3, 10, and
30%, w/w) at 140°C.
Compared with NRF, a new peak
at about 1,734 cm-1 was appeared in FT-IR spectra of
ERF samples, except ERF3, indicating the presence of
a new characteristic ester group between a hydroxyl
group of rice flour and a carboxyl group of citric acid
during esterification. In the X-ray diffraction patterns,
NRF showed the typical A-type crystalline pattern. With
the increase in the concentrations of citric acid, crystalline peaks of all ERF samples become much smaller or
even disappeared, suggesting that the esterification of
citric acid could occur both in the amorphous regions and
crystalline regions. Due to the new esterified structure
between rice flour and citric acid, the swelling factor and
the light transmittance of ERF were significantly lower
than those of NRF. Furthermore, the resistant starch
contents of ERF were significantly higher than those of
NRF, while the rapidly digestible starch and slowly digestible starch contents of rice flour samples were significantly decreased after esterification with citric acid.
The total viable counts of Lactobacillus rhamnosus
ATCC 7469 and Bifidobacterium longum ATCC 15707
were significantly higher than those of inulin (commercial prebiotics). Therefore, these results suggested that
esterified rice flour with citric acid could be used as a
source for new forms of rice flour in the food industry.
P01-39
Development of OECD Test Guideline for Human Androgen Receptor Binding Assay Using NanoBRET Protein-Protein Interaction System

Da-Woon Jung*, Na-Yeon Kim, Hee-Seok Lee, HyunSuk Oh, In-Gyun Hwang, Yong Eui Koo. Food Safety
Risk Assessment Division, National Institute of Food and
Drug Safety Evaluation, Ministry of Food and Drug
Safety, Chungcheongbuk-do 28159, Korea
Bioluminescence resonance energy transfer using NanoLuc luciferase (NanoBRET) assay is based on the princi-
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ple that can detect protein interaction by measuring energy transfer from bioluminescent protein to a fluorescent protein. When the fluoresent protein is in close
proximity to the bioluminescent protein, the energy derived from a NanoLuc luciferase (NL) reaction can be
used to excite a Halo Tag (HT). NanoBRET is characterized as low background and high luminance intensity
due to minimized spectral overlap of donor and acceptor.
Human estrogen receptor binding assay was already
adoped a test guideline 493 in OECD, but guideline for
androgen receptor binding assay doesn’t exist. Therefore, purpose of this study is developing a human androgen receptor (AR) binding assay using NanoBRET
system to publish a OECD test guideline. At first, four
vectors were constructed of that AR is inserted NL or
HT fusion vectors at the N- or C- terminus, and they
were transfected in HEK293 cells. Transfected cells were
treated with 5α-dehydrotestosterone (DHT), and dimerization of AR was measured by NanoBRET. The results,
optimal combination of vector is selected to NL-AR and
AR-HT. Based on the results, thirty-five clones transfected the two vectors were made. Among the them, six
clones showed the dimerization activity by treatment
DHT. We will consistently try to development of AR
binding assay and adoption of OECD test guideline.
P01-40
Intra-validation of the transactivation assay to detect
human thyroid hormone receptor agonists using hTRE_
HeLa cells

Da-Hyun Jeong*, YoungSun Song, Hee-Seok Lee, HyunSuk Oh, In-Gyun Hwang, Yong Eui Koo. Food Safety
Risk Assissment Division, National institute of Food &
Drug Safety Evaluation, Ministry of Food and Drug
Safety, Cheongju, Chungcheongbuk-do 28159, Korea
Endocrine disruptors are exogenous chemicals that their
endocrine disrupting effects mediated by thyreogenic
signaling plays crucial roles in the control of development and several thyroid hormone receptor-related diseases. To find out in vitro cell line model, We developed
the transcriptional activation assay using stably transformed thyroid receptor-response human cervical cancer
cell line with one plasmid of nano-luciferase reporter to
detect THR agonist during testing and assessment of
both existing and new chemicals that may possess potential endocrine disrupting activities. Using hTRE_HeLa
cells, we optimized the testing condition for THR TA
assay. In this study, we conducted the intra-validation
assay to evaluate the 16 chemicals, which were selected
by OECD document No. 207. In results from THR agonistic assays, 5 chemicals (GC-1 (sobetirome), T3 (3,3’,5triiodo-L-thyronine sodium salt), T4 (L-thyroxine sodium salt pentahydrate), Tetrac (3,5,3’,5’-tetraiodo thyroacetic acid), Triac (3,3’,5-tryiiodothyroacetic acid))
were found to determine THR agonist. The average coefficiency value (%CV) of PC10 and PC50 induced by THR
agonists were 2.45 and 4.61, respectively. In conclusion,

hTRE_HeLa TR TA assay might be a quick and relatively inexpensive method, which can be used to screen
large numbers of chemicals for their potential to activate
or inhibit THR-mediated gene transcription. [This research was supported by a grant (18161MFDS106) from
the Ministry of Food and Drug Safety.]
P01-41
Anti-oxidant and Anti-inflammatory Activities of Eriobotrya Japonica Leaves Extracts

Kyung Hee Kim*, Su A Kim. Dept. of Food and Nutrition,
Mokpo National University, Cheonnam, Korea
Eriobotrya japonica Lindl, also known as ‘loquat’, belongs to the Rosaceae family. This plant is an evergreen
shrub or small tree with narrow leaves that are dark
green on the upper surface and have a lighter color under
surface. It is originated from south-eastern China and
later became naturalized in Korea, Japan, India and many
other countries. Leaves of Eriobotrya japonica (LEJ)
Lindl (Rosaceae) have been used as traditional medicines
for lung and stomach diseases and have been found to
be effective in chronic bronchitis, inflammation, asthma,
low back pain and tumor. Polyphenols including flavonoids and phenolic acids are secondary metabolites
that constitute one of the most widely occurring groups
of phytochemicals. These compounds have considerable
physiological and morphological roles in plants such as
anti-inflammatory, antiallergic, antibacterial, anti-microbial, and antioxidant activities. Moreover, they have
been associated with health benefits afforded by the consumption of fruits and vegetables. Recently, more attention has been paid to their possible role in the prevention
of several chronic diseases involving oxidative stress.
This study was carried out to investigate the antioxidative effects of Eriobotrya japonica Lindl (Loquat). The
total phenolic content of Eriobotrya japonica leaves extracts was determined according to the Folin-Denis
method, which proved to be a convenient, simple, and
rapid method for the estimation of total phenolic content
of various samples. Total polyphenol contents of loquat
leaf ethanol extract were found to be 38.15 mg/mL. Total
polyphenol contents of loquat leaf methanol extract were
found to be 42.36 mg/mL. Results showed that loquat
leaf methanol extract had higher antioxidant activities
that loquat leaf ethanol extract. These results suggest
that extracts from loquats (Eriobotrya japonica Lindl.)
can be used as bioactive and functional materials that
could be important information for industrial use in the
future.
P01-42
Comparative Study of Anti-oxidant and Anti-inflammatory Activities of Curcumae longae Radix

Kyung Hee Kim*, Ye Rin Kim. Dept. of Food and Nutrition, Mokpo National University, Cheonnam, Korea
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In this study, we compared the anti-oxidant and anti-inflammatory activities of Curcumae longae Radix. The
present study were conducted to determine physiological
activities and antioxidant effects. Ficus carica is a member of the Moraceae and popular around the world due
to its flavor fruit. Its fruit is generally referred as fig
(Ficus carica) which have used as food and medicine for
several centuries. Its fruit, root and leaves are used in
the native system of medicine in different disorders, such
as colic, indigestion, diarrhea, sore throats, coughs, bronchial problems, inflammatory, cardiovascular disorders,
ulcerative diseases, and cancers. It contains the highest
levels of polyphenols, flavonoids, and anthocyanins and
exhibits the highest antioxidant capacity. Ficus carica
has been reported to include antiviral, antibacterial, antiinflammation, haemostatic, hypoglycemic, hypocholesterolaemic, cancer suppressive, and anthelmintic effects.
The nutritional values of the Ficus carica, both fresh and
dried, have been attributed to many factors, particularly
the phenolic compounds that are one of the main responsible of the positive health effects of Ficus carica. Polyphenols have been reported to possess a strong antioxidant activity. This study was carried out to investigate the antioxidative effects of Ficus carica. The total
phenolic content of Ficus carica leaves extracts was determined according to the Folin-Denis method, which
proved to be a convenient, simple, and rapid method for
the estimation of total phenolic content of various samples. Total polyphenol contents of Ficus carica leaf ethanol extract were found to be 24.65 mg/mL. Total polyphenol contents of Ficus carica leaf methanol extract
were found to be 21.17 mg/mL. Results showed that
Ficus carica leaf ethanol extract had higher antioxidant
activities that Ficus carica leaf methanol extract.
P01-43
Antioxidant and Anti-inflammatory Activities of Curcumae longae Radix

Kyung Hee Kim*, Ye Rin Kim. Department of Food and
Nutrition, Mokpo National University, Cheonnam, Korea
In this study, we compared the anti-oxidant and anti-inflammatory activities of Curcumae longae Radix (CLRa).
We performed 1,1-diphenyl-2-picrylhydrazyl (DPPH)
radical and 2,2-azinobis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) cation scavenging assays, and determined total polyphenolic content to examine the anti-oxidant effects of CLRa. Next, to compare the anti-inflammatory effects of CLRa gainst lipopolysaccharide
(LPS)-induced inflammation in microglia BV2 cells, we
measured nitric oxide (NO) assay and inducible nitrite
synthase (iNOS) using Western blotting analysis. DPPH
radical scavenging ability of CLRa is 42.27±2.60 at 70%
ethanol and 7.47±0.17 at hot water. and ABTS radical
scavenging ability of CLRa is 31.43±0.62 at 70% ethanol
and 13.23±0.52 at hot water. Nitnite scavenging ability
of CLRa is 22.57±1.74 at 70% ethanol and 22.37±0.99 at
hot water. Total flavonoids of CLRa is 2.53±0.54 at 70%

ethanol and 1.17±0.34 at hot water. Total phenolic contents of CLRa is 0.51±0.25 at 70% ethanol and 0.18±0.02
at hot water. CLRa Nitric oxide and inducible nitric oxide
synthase low-activation at MTT, the result is 70% EtOH
95.29±1.5 and 97.22±0.06 for hot water and at NO, the
result is 70% EtOH 71.33±1.47 and 56.18±0.5 for hot
water. NO is 70% EtOH better than hot water. lastly
iNOS the result is 70% EtOH 62.68±1.73 and 68.25±1.53
for hot water. iNOS is hot water better than low activity
70% EtOH. At the 70% EtOH extraction of the Curcuminoide and Ar-Turmerone content of CLRa the DHC is
1.47±0.11, the BMC is 2.46±0.17, the Cur. is 2.39±0.19,
the ar-Tur. is 2.13±0.12. Therefore Total is 8.45±0.59. At
the Water extension(100℃, 1hr) of the Curcuminoide and
Ar-Turmerone content of CLRa the DHC is 0.05±0.01,
the BMC is 0.63±0.18, the Cur. is 0.25±0.04, the ar-Tur.
is 0.24±0.07. therefore Total 1.17±0.29 From the results
of this study, Curcuma longae Radix can be utilized as
a valuable and potential nutraceutical for the functional
food industry.
P01-44
Total Flavonoid Content and Antioxidant, Anti-inflammatory Activities of Eriobotrya Japonica Leaves Extracts

Kyung Hee Kim*, Su A Kim, Tae In Han. Department
of Food and Nutrition, Mokpo National University, Cheonnam, Korea
Eriobotrya japonica Lindl, also known as ‘loquat’, belongs to the Rosaceae family. This plant is an evergreen
shrub or small tree with narrow leaves that are dark
green on the upper surface and have a lighter color under
surface. In this study, we compared the anti-oxidant and
anti-inflammatory activities of leaf of Eriobotrya japonica Lindl (LEJ). We performed 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical and 2,2-azinobis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) cation scavenging assays, and determined total polyphenolic content to examine the anti-oxidant effects of LEJ. We also evaluated
the anti-oxidant effects of LEJ against hydrogen peroxide (H2O2)-induced toxicity in PC12 cells using thiazolyl blue tetrazolium bromide (MTT) and reactive oxygen species (ROS) assays. Next, to compare the anti-inflammatory effects of LEJ against lipopolysaccharide
(LPS)-induced inflammation in microglia BV2 cells, we
measured nitric oxide (NO) assay and inducible nitrite
synthase (iNOS) using Western blotting analysis. DPPH
radical scavenging ability of LEJ is 86.05±0.11 at 70%
ethanol and 18.43±2.86 at hot water. and ABTS radical
scavenging ability of LEJ is 53.87±0.52 at 70% ethanol
and 15.94±1.65 at hot water. Nitnite scavenging ability
of LEJ is 24.00±3.48 at 70% ethanol and 18.28±0.94 at
hot water. Total flavonoids of LEJ is 1.31±0.14 at 70%
ethanol and 0.29±0.12 at hot water. Total phenolic contents of LEJ is 1.31±0.09 at 70% ethanol and 0.27±0.15
at hot water. These results suggest that extracts from
loquats(Eriobotrya japonica Lindl.) can be used as bio-
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active and functional materials that could be important
information for industrial use in the future.
P01-45
Isolation and identification of anti-adipogenetic chemical compounds from extraction of Solidago virgaurea
var. gigantea

Hyun-Yong
Kim1, Guanglei Zuo1, Jun Ji2, Soo Kyeong
Lee1,3, Soon Sung Lim1,2,3*. 1Department of Food Science
and Nutrition, Hallym University,
1 Hallymdeahak-gil,
Chuncheon, 24252, Korea, 2Institute of Natural Medicine,
College of Medicine Hallym University,
1 Hallymdeahakgil, Chuncheon, 24252, Korea, 3Institute of Korean Nutrition, Hallym University, 1 Hallymdeahak-gil, Chuncheon,
24252 Korea
In this study, the anti-adipogenetic activity of compounds isolated from Solidago viraurea var gigantea extracts was investigated with Oil Red O staining in a
3T3-L1 cell line. Four known compounds, including protocatechuic acid, chlorogenic acid, 3,5-caffeoylquinic
acid, and kaempferol-3-O-rutinoside and four new compounds, including cis-methyl-2,4-dihydroxy-5-hydroxypropyl-3-methyltetrahydrofuran-2-carboxylate,
cis-2,4-dihydroxy-5-hydroxypropyl-3-methyltetrahydrofuran-2-carboxylic acid, trans-2,4-dihydroxy-5hydroxypropyl-3-methyltetrahydrofuran-2-carboxylic
acid, and trans-methyl-2,4-dihydroxy-5-hydroxypropyl-3-methyltetrahydrofuran-2-carboxylate have been
isolated from Solidago viraurea var gigantea. The structures of the new compounds were first identified by comparing their 1H NMR spectra with those of the literature,
and more detailed identification was done by 2D NMR
(COSY, HSQC, HMBC and NOESY). The anti-adipogenic activities of all new compounds were evaluated by
MTT and Oil Red O staining on 3T3-L1 cells. In particular, 3,5-di-caffeoylquinic acid inhibited lipid accumulation more potently than the other compounds.
P01-46
Enzymatic Preparation of L-α-Glycerylphosphorylcholine for Food Application

Yejin1 Song1*, Jeongeun
Kim2, Soo Jeong
Lee1, Jung Eun1
3
4
Lee
, Min-Yu Chung , In-Hwan Kim , Byung Hee Kim .
1Department of Food and Nutrition, Sookmyung Women’s
University, Seoul 04310, Korea, 2Department of Food
Science and Technology,
Chung-Ang University, Anseong 17546, Korea, 3Korea
Food Research Institute,
Jeonbuk 55365, Korea, 4Department of Food and Nutrition, Korea University, Seoul 02841, Korea
The aim of this study was to prepare L-α-glycerylphosphorylcholine (L-α-GPC) with cognitive-enhancing effects via Novozym 435 (an immobilized Candida antarctica lipase B)-catalyzed hydrolysis of soy phosphatidylcholine or a fractionated soy lecithin, followed by
food-grade solvent extraction of L-α-GPC from the re-

action products. The reaction was performed in n-hexane
–water biphasic media in a stirred-batch reactor. Phosphatidylcholine was completely hydrolyzed to L-α-GPC
under optimal conditions: temperature, 55°C; water content, 100 wt% of the substrate weight; enzyme loading,
10 wt% of the substrate weight; and reaction time of 6
h (for soy phosphatidylcholine) or 8 h (for fractionated
soy lecithin). Water-soluble fractions of the reaction
products containing 98.6 wt% L-α-GPC (from soy phosphatidylcholine) or 52.4 wt% glycerophosphodiesters, including L-α-GPC (from fractionated soy lecithin), were
obtained after phase separation of the media. The resulting products would be suitable for use as food-grade
cognitive enhancers because of the use of enzymatic reaction and food-grade solvent extraction.
P01-47
Physicochemical Characteristics of Ethiopian Coffea
arabica cv. Heirloom Coffee Extracts with Different
Roasting Conditions

Nayeon
Kim1,2*, Eunkyung1,2 Kim4, Yosub Kim2,31,2, Kihun
1,2
Sung , 1,2Ka-Young Song 1,,2 Kwonsoo Kang4 , JungHeun 1,2Ha1 , Youngseung Lee , Ki-Young Kim , Yoonhwa
Jeong . Research Center for Industrialization of Natural
Neutralization,
Dankook University, Cheonan 31116, Korea, 2Department of Food Science and
Nutrition, Dankook
3Ministry of Food and
University, Cheonan 31116,
Korea,
Safety, Osong, Korea, 4Department of Food Service Industry Management, Graduate School of Tourism Business Management, Kyonggi University, Seoul 03746, Korea
This study was conducted to investigate physicochemical characteristics of Ethiopian Coffea arabica cv. Heirloom coffee extracts (espresso and drip) with different
roasting conditions. Green beans were roasted with four
different conditions, Light medium, Medium, Moderately
dark, and Very dark. The pH and titratable acidity were
increased with roasting but decreased at Very dark in
espresso and drip. The content of reducing sugar was
the highest at Light medium in espresso (3.64 mg/mL)
and drip (1.09 mg/mL). The L-value was decreased with
roasting proceed, both of espresso and drip showed the
lowest value at Very dark as 6.17 and 10.13, respectively.
Brown index was the highest at Light medium and
Medium in espresso and drip. The caffeine contents of
espresso and drip were increased with roasting, and
showed the highest values at Very dark as 3.54 mg/mL
and 0.70 mg/mL, respectively. The chlorogenic acid contents were decreased as roasting. The organic acids were
decreased with roasting, except for D-malic acid. Total
content of organic acids was increased with roasting, and
showed the highest value at Very dark as 50.15 μg/mL
in espresso, but was decreased in drip showing the lowest value as 65.05 μg/mL.
P01-48
Physicochemical Characteristics of El Salvadoran Cof-
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fea arabica cv. Bourbon Coffee Extracts with Different
Roasting Conditions

Yosub1,2 Kim1,2*, Eunkyung
Kim4, Tran Khac1,2Huy1,2, Jiwoo
2,3
Kim 1,2, Yujihn Kwon1,2 , Seunghyup Lee1,2 , Ka-Young
Song1,2 , Inyong Kim ,4 Jung-Heun Ha , 1,2Youngseung
Lee , Ki-Young Kim , Yoonhwa Jeong . 1Research
Center for Industrialization of Natural Neutralization,
Dankook University, Cheonan 31116, Korea, 2Department
of Food Science and Nutrition,
Dankook University,
Cheonan 31116, 4 Korea, 3Ministry of Food and Safety,
Osong, Korea, Department of Food Service Industry
Management, Graduate School of Tourism Business
Management, Kyonggi University, Seoul 03746, Korea
This study was conducted to investigate physicochemical characteristics of El Salvadoran Coffea arabica cv.
Bourbon coffee extracts (espresso and drip) with different roasting conditions. Green beans were roasted with
four different conditions, Light medium, Medium, Moderately dark, and Very dark. The pH and titratable acidity
were increased with roasting but decreased at Very dark
in espresso and drip. The content of reducing sugar was
the highest at Light medium in espresso (4.17 mg/mL)
and drip (1.05 mg/mL). The L-value was decreased with
roasting proceed, both of espresso and drip showed the
lowest value at Very dark as 7.07 and 8.47, respectively.
Brown index was the highest at Light medium and Medium in espresso and drip. The caffeine contents of espresso and drip were increased with roasting, and showed
the highest values at Very dark as 3.31 mg/mL and 0.76
mg/mL, respectively. The chlorogenic acid contents were
decreased as roasting. The organic acids were decreased
with roasting, except for D-malic acid. Total content of
organic acids was increased with roasting, and showed
the highest value at Very dark as 60.07 μg/mL and 65.05
μg/mL, respectively.
P01-49
Physicochemical Characteristics of Laotian Coffea
robusta cv. Java Coffee Extracts with Different Roasting Conditions

Sunyoung
Gu1,2*, Eunkyung
Kim5, Yona Lee2,31,2, Chae yeon
1,2
1,2
Lee ,2,4Ka-Young Song 1,2, Kwonsoo Kang , 5Wonwoung
Jeong1,2 , 1Jung-Heun Ha , Ki-Young Kim , Yoonhwa
Jeong . Research Center for Industrialization of Natural
Neutralization,
Dankook University, Cheonan 31116, Korea, 2Department of Food Science and
Nutrition, Dankook
3Ministry of Food and
Korea,
University, Cheonan 31116,
Safety, Osong, 5Korea, 4Hanmi Natural Nutrition, Co., Ltd,
Paju, Korea, Department of Food Service Industry
Management, Graduate School of Tourism Business
Management, Kyonggi University, Seoul 03746, Korea
This study was conducted to investigate physicochemical characteristics of Laotian Coffea robusta cv. Java
coffee extracts (espresso and drip) with different roasting conditions. Green beans were roasted with four different conditions, Light medium, Medium, Moderately

dark, and Very dark. The pH and titratable acidity were
increased with roasting but decreased at Very dark in
espresso and drip. The content of reducing sugar was
the highest at Light medium in espresso (3.92 mg/mL)
and drip (1.17 mg/mL). The L-value was decreased with
roasting proceed, both of espresso and drip showed the
lowest value at Very dark as 7.33 and 8.27, respectively.
Brown index was the highest at Light medium and Medium in espresso and drip. The caffeine contents of espresso and drip were increased with roasting, and showed
the highest values at Very dark as 3.18 mg/mL and 0.66
mg/mL, respectively. The chlorogenic acid contents were
decreased as roasting. The organic acids were decreased
with roasting, except for L-, D-malic acid. Total content
of organic acids was increased with roasting, and showed
the highest value at Very dark as 86.49 μg/mL and 92.27
μg/mL, respectively.
P01-50
Antioxidant Activities and ACE inhibitory activity of
Protaetia brevitarsis seulensis hydrolysates

1,2*, Sungmin Jo1,2, Tran Khac Huy1,2, Eun
Yosub Kim
1,3,
Jung Lee1,2, Kihun
Sung1,2, Jiwoo
Kim1,2, Jae-Sik1,2Ryu
1,4
1,2
1
Yujihn Kwon , Inyong Kim , Yoonhwa Jeong . Research Center for Industrialization of Natural Neutralization, Dankook University, Cheonan 31116, Korea, 2Department of Food Science and Nutrition,
Dankook Uni3DH Bio, Ansung, Korea,
versity,
Cheonan
31116,
Korea,
4Ministry of Food and Safety, Osong, Korea
This study was conducted to investigate the anti-oxidative activity and Angiotensin-Ⅰ converting enzyme
(ACE) inhibition by hydrolysates obtained from Alcalase
by different pretreatment methods. The pretreatment
methods were four kinds: ‘no preteatment’, ‘heating’,
‘degreasing’ and ‘degreasing after heating’ depending on
boiling process and degreasing process. Hydrolysis time
was 0.5 hour, 1 hour, 2 hours, and 3 hours. The degree
of hydrolysis of larvae were higher in heated group (52.69
∼68.39%) than in untreated group (29.52%∼38.4%).
Total phenolic contents and flavonoid contents didn’t
show any significant difference between pretreatment
conditions and hydrolysis time. DPPH radical scavenging
activity and ORAC showed higher activity in heated precondition than others but FRAP were the highest antioxidant activity under pretreatment conditions without
heating and degreasing group. ACE inhibitory activity
was a similar tendency to DPPH and ORAC and slightly
decreased after 1 hour of hydrolysis time.
P01-51
Isolation and Identification of Flavonoid Glycosides
from Uljin-Geumgangsong Pine Needles

Yeong-Hee
Jeon1*, Jung-Eun
Seo1, Ju-Hee Kim1, Yu-Jin
2
1
1
Lee , Sang-Won Choi . Department of Food Science and
Nutrition,
Daegu Catholic University, Gyeongsan, Korea,
2Uljingun Agricultural Technological Center, Uljin, Korea
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This study was conducted to investigate chemical constituents of Uljin-Geumgangsong pine(Pinus densiflora)
needles(PNs). PNs harvested in May 2019 at Uljin province were extracted twice with 80% aqueous ethanol under an ultrasonicator and then evaporated in vacuo. The
crude ethanol extract was partitioned stepwisely into
ether(Et2O), ethyl acetate(EtOAc), and n-butanol(n-BuOH).
Furthermore, EtOAc fraction was subjected successively
to silica gel, ODS-A, and Sephadex LH-20 column chromatographies and yielded four flavonoid glycosides including quercetin 3-O-β-D-glucoside, quercetin 3-O-β
-D-(6“-p-coumaroyl)rutinoside, kaempferol 3-O-β-D(6“-p-coumaroyl)rutinoside, kaempferol 3-O-β-D-(3”,6“
-p-dicoumaroyl)rutinoside. Their chemical structures
were identified by UV, NMR and MS spectrometry and
comparing with spectral data from the literature. Four
flavonoids were isolated and identified for the first time
from Uljin-Geumgangsong PNs.

sure of GMO labeling regulations, GMO identification
methods have been developed and verified. In this study,
we validated detection methods for GM cotton, MON
88702, and GM canola, LBFLFK, using real-time PCR
(RT-PCR). The qualitative detection analysis of MON
88702 and LBFLFK was carried by RT-PCR assessing
specificity, sensitivity and repeatability. As a result, each
detection method for MON88702 and LBFLFK was able
to specifically detect only those event for other GM soy,
corn, cotton and canola events. The detection limit of the
method for MON88702 and LBFLFK was 0.01% and
0.005%, respectively. In conclusion, we validated detection method for GM cotton, MON88702, and GM canola,
LBFLFK. The results showed that validated methods
would be applicable for the detection to ensure the appropriateness of mandatory labeling for GMOs in Korea.
This research was supported by grant (19161MFDS052)
from the Ministry of Food and Drug Safety Korea.

식품분석/품질 분야

P02-03
Comparison on the water soluble carbohydrate contents in the prime core set of Korean soybean germplasms using HPLC/ELSD

P02-01
Validation of Methods Based on PCR for the Detection
of GM Events in South Korea

Young Rae Cho, Min Ki
Shin, Eun-ju Song, Jun Hyun
Sung, Younjeong Han*, Min Young Bae, Ji Hyun Yoo,
Sunmi Kim, Jyongeun Myung, Jisoo Hong, Sewook Park,
Chohee Kim, Dongmi Choi, Mee Kyung Kim. Division
of Hazardous Substances Analysis, Center for Food and
Drug Analysis, Gyeongin Regional Office Of Food &
Drug Safety, South Korea
In this study, we validated event-specific qualitative detection methods for the newly developed genetically modified (GM) crops in order to strengthen the label management for GM foods. Two GM events (canola LBFLFK
and cotton MON88702) were selected for the qualitative
detection method. For the validation of the qualitative
detection method, real-time polymerase chain reaction
(RT-PCR) was performed for specificity, sensitivity and
repeatability. As a result, the qualitative detection for
canola LBFLFK and cotton MON88702 showed specificity for other crops or other GM events and the limit of
detection (LOD) of the qualitative detection method for
two GM events were 0.05%. This study may imply that
detection method can be established for GMO analysis.
P02-02
Real-time PCR based detection method for GM cotton
and canola

Min Ki Shin*, Seon Min Jeon, Seong Soo Park, Yong Eui
Koo. National Institute of Food and Drug Safety Evaluation, Cheongju, 28159, Korea
Genetically modified (GM) crops have been constantly
developed and approved for commercialization. To make

1, Taewook Ko1, Younghyeon
Jinsoo1 Jeon1*, Haeun Joo
1
Jang , Jaeyoung
Song , Byoung-Kwan
Cho2, Kyung-1
3
4
Hwan
Kim , Jung-Kyung Moon , Myoung-Gun Choung .
1Dept. of Herbal Medicine Resource, Kangwon National
University, Samcheok 25949, Korea, 2Dept. of Biosystems Machinery Engineering, 3Chungnam National University, Daejeon 34134, Korea, National Institute of Agricultural Sciences, Rural
Development Administration,
Jeonju 54874, Korea, 4TAGC, Next Bio-Green21, Jeonju,
54874, Korea
Soybeans contain large amounts of stachyose and sucrose as well as raffinose, glucose, fructose and other
sugars. Raffinose and stachyose are indigestible oligosaccharides by amylase in human saliva and are valuable
for dietary control, because they have the ability to promote the growth of Lactobacillus bifidus in the human
intestine. To provide more information to effectively increase oligosaccharide contents in future soybean breeding programs, we analysed water soluble carbohydrate
contents in Korean soybean germplasms with consist of
281 yellow and 75 black soybeans using HPLC/ELSD
method. According to the LSD (least significant difference) test between yellow and black soybeans, stachyose, sucrose and total sugar contents showed significant difference, which showed higher yellow soybeans than black soybean, however the contents of raffinose, glucose, and fructose showed no significant difference. Also, the total sugar content in a prime core set
of Korean soybean germplasms was highest in order of
“Baekjung 42” (14.49%), “Milyang 26” (14.42%), and “PI
85089” (13.88%). Therefore, this result can be used as
an important information for the breeding of high oligosaccharide-containing soybean cultivar in Korea.
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P02-04
Comparison on vitamin B2 Contents in seasoned Deodeok according to major provinces in Korea

Jinsoo Jeon*, Haeun Joo, Taewook Ko, Younghyeon Jang,
Jaeyoung Song, Myoung-Gun Choung. Dept. of Herbal
Medicine Resource, Kangwon National University, Samcheok 25949, Korea
Deodeok (roots of Codonopsis lanceolata) is a perennial
climbing plant that grows in many mountain fields in
Korea. It is consumed not only oriental medicine but also
food material as vegetable. Although each region has a
different place of production and recipe, the seasoned
Dedeok is one of the most common side dishes found
in Korean restaurants. Therefore, we investigated the
variation of vitamin B2 contents in seasoned deodeok according to six different collection regions as Seoul,
Gyeonggi-do, Kangwon-do, Chungcheong-do, Gyeongsang-do, and Jeolla-do using HPLC/FLD method. The
reproducibility of HPLC/FLD method was validated by
periodic in house quality controls (QC) test with intraand inter-day, and a standard reference material (SRM3280) was used to determine the precision and reliability
of the HPLC/FLD method. The vitamin B2 content of
seasoned Deodeok was highest in Jeolla-do (0.171 mg/
100 g), and followed by Gyeonggi-do (0.141 mg/100 g),
Chungcheong-do (0.113 mg/100 g), Seoul (0.082 mg/100
g), Kangwon-do (0.069 mg/100 g), and Gyeongsang-do
(0.069 mg/100 g). However, no statistical difference was
found in vitamin B2 content of seasoned Deodeok collected from Jeolla-do, Gyeonggi-do, and Chungcheong-do.
P02-05
Comparison on vitamin B2 contents according to the
cooking methods in green onions

Younghyeon Jang*, Haeun Joo, Taewook Ko, Jinsoo Jeon,
Jaeyoung Song, Myoung-Gun Choung. Dept. of Herbal
Medicine Resource, Kangwon National University, Samcheok 25949, Korea
Many Korean foods use green onions as a spice. However, the information on the content of vitamin B2 in green
onions is very limited, and there are few results of variation in content with different cooking methods. Therefore, we investigated the variation of vitamin B2 contents
according to the raw material of green onions and seven
different cooking methods using HPLC/FLD method.
The reproducibility of HPLC/FLD method was validated
by periodic in house quality controls (QC) test with intra- and inter-day, and a standard reference material
(SRM-3280) was used to determine the precision and reliability of the HPLC/FLD method. The vitamin B2 content of raw green onion was 0.070±0.03 mg/100 g. When
frying the green onions, the content of vitamin B2 was
0.099±0.03 mg/100 g, which is increased compared to raw
materials. As different cooking methods, roasting showed
0.087±0.03, boiling 0.070±0.02, broiling 0.071±0.01, stirfrying 0.066±0.01, steaming 0.070±0.03 and microwave

0.067±0.02 mg/100 g. In conclusions, the vitamin B2 contents in roasting and frying increased significantly compared to the raw material of green onions. However, in
other cooking methods, the change in vitamin B2 content
was not significant.
P02-06
Variation of vitamin B1 and B3 contents in the prime
core set of Korean soybean germplasms

Taewook
Ko1*, Haeun 1 Joo1, Jinsoo Jeon1, Younghyeon
1
Jang , Jaeyoung
Song , Byoung-Kwan
Cho2, Kyung-1
3
4
Hwan
Kim , Jung-Kyung Moon , Myoung-Gun Choung .
1Dept. of Herbal Medicine Resource, Kangwon National
University, Samcheok 25949, Korea, 2Dept. of Biosystems
Machinery Engineering,3 Chungnam National University,
Daejeon 34134, Korea, National Institute of Agricultural
Sciences, Rural4 Development Administration, Jeonju
54874, Korea, TAGC, Next Bio-Green21, Jeonju, 54874,
Korea
This study was aimed to determine the contents of vitamin B1, and B3 from seeds of the prime core set of Korean
soybean germplasms. The 281 yellow and 75 black soybean germplasms were analysed using HPLC-DAD
method. As a result, in yellow soybeans vitamin B1 has
the highest content in “IT 102595” (1.1462 mg/100 g),
and detected in the order of “KLS 101-2” (1.0502 mg/100
g) and “PI 93559” (0.9855 mg/100 g). In the case of vitamin B3, “Hoseokong” (1.9259 mg/100 g) showed the
highest content, followed by “Chonggokkong” (1.9097
mg/100 g), “YJ 90” (1.8859 mg/100 g) in order. On the
other hand, in black soybean, vitamin B1 has the highest
content in “PI 475814” (1.1567 mg/100 g), and detected
in the order of “Ilpumgeomjeongkong” (0.9220 mg/100 g)
and “PI 84609” (0.8957 mg/100 g). In case of vitamin B3,
“PI 84611” (1.7709 mg/100 g) showed the highest content,
followed by “IT 178024” (1.7601 mg/100 g), “IT 177394”
(1.6382 mg/100 g) in order. According to the LSD (least
significant difference) test between yellow and black
soybeans, the vitamin B1, and B3 contents showed no
significant difference. A more understanding of the contents of water soluble vitamins in soybean seeds may
aid in their further utilization as a resource of food
materials.
P02-07
Contents of vitamin B1 and B3 in seasoned Deodeok
collected from major provinces in Korea

Taewook Ko*, Haeun Joo, Jinsoo Jeon, Younghyeon Jang,
Jaeyoung Song, Myoung-Gun Choung. Dept. of Herbal
Medicine Resource, Kangwon National University, Samcheok 25949, Korea
This experiment was conducted to provide the contents
of vitamin B1 and B3 in seasoned Deodeok collected from
major provinces in Korea. We analyzed the vitamin B1
and B3 contents in seasoned Deodeok collected from six
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different regions as Seoul, Gyeonggi-do, Kangwon-do,
Chungcheong-do, Gyeongsang-do, and Jeolla-do using
HPLC/DAD method. The reproducibility of HPLC/DAD
method was validated by periodic in house quality controls (QC) test with intra- and inter-day, and a standard
reference material (SRM-3280) was used to determine
the precision and reliability of the HPLC/DAD method.
As a result, the content of vitamin B1 was 0.183 mg/100
g in Seoul, 0.110 mg in Gyeonggi-do, 0.057 mg in
Kangwon-do, 0.265 mg in Chungcheong-do, 0.320 mg in
Gyeongsang-do, and 0.282 mg in Jeolla-do. In the case
of vitamin B3 content, Jeolla-do was the highest with
0.171 mg/100 g followed by Gyeonggi-do with 0.141 mg,
Chungcheong-do with 0.113 mg, Seoul with 0.109 mg,
Gyeongsang-do with 0.090 mg, and Kangwon-do with
0.069 mg. Therefore, this result could be used as data
for providing nutritional information for consumers’
choice of healthy eating.
P02-08
Physicochemical Characteristics by Fermentation and
Aging of Nonglutinous and Glutinous Rice Yakju

Ji-Hae Choi*, Bora Lim, Seok-Tae Jeong, Ji-Eun Kang.
Department of Fermentation and Processing Food, National Institute of Agricultural Sciences, 55365 Iseo, Korea
The purpose of this study is to observe the changing
physicochemical quality characteristics during fermentation and aging process when yakju is made from nonglutinous and glutinous rice, the most commonly used
raw material, based on standardization research on yakju
manufacturing method. Yakju was fermented for 15 days
at 25°C, fermentation-completed yakju prepared was adjusted to alcohol content 13% and compressing it, it was
filtered and aged for on month. As a result of observing
quality characteristics, After the yakju fermentation is
finished, ethanol yield of nonglutinous rice and glutinous
riced yakju reached 14.2% and 13.0%, respectively. There
were no significant differences in soluble solids, pH and
acidity according to rice materials during fermentation.
As a result of the analysis of amino acid contents on
the 15th day of fermentation, glutinous rice (0.39%) was
slightly higher than nonglutinous rice (0.32%) and volatile acid content was also higher in glutinous rice about
1.5 times. The change of physicochemical characteristic
during aging process were confirmed that pH and acidity
were decreased shortly after aging regardless of the alcohol adjustment. As aging progressed further, there
were little change in soluble solids, pH, acidity and amino
acid content tended to increase slightly, and compared
to before aging, alcohol content decreased by 0.3∼0.4%
in 30 day progress of aging. In terms of soluble solids,
glutinous rice (16°Brix) was averagely higher than nonglutinous rice (14.4°Brix), and also amino acid and volatile acid contents were 1.2 and 1.4∼1.6 times higher in
glutinous rice than nonglutinous rice, respectively. The
results of this study are expected to help determine the

aging quality of yakju as well as confirm the physicochemical characteristic depending on the raw material,
fermentation and aging period.
P02-09
Evaluation of vitamin B1 and B3 contents according to
the different cooking method in button mushrooms

Jaeyoung Song*, Haeun Joo, Jinsoo Jeon, Taewook Ko,
Younghyeon Jang, Myoung-Gun Choung. Dept. of Herbal
Medicine Resource, Kangwon National University, Samcheok 25949, Korea
The button mushrooms (Agaricus bisporus, known as
yangsong-i in Korean) are used in a variety of dishes,
and it is known that depending on the method of cooking,
the taste, texture, and nutrient content were different.
However, there is not enough information about variations in the contents of vitamin B1 and B3 according to
the different cooking method in button mushrooms.
Therefore, in this study, the contents of vitamin B1 and
B₃according to the cooking method of button mushrooms were classified using HPLC-DAD method. As a
result, in the case of vitamin B1, the content of the raw
material was 0.287 mg/100 g, followed by fring (0.220
mg), roasting (0.183 mg), stir-fring (0.165 mg), broiling
(0.148 mg), microwave (0.102 mg), boiling (0.080 mg),
and steaming (0.065 mg). This result shows that when
using cooking method with heat, the vitamin B1 content
is reduced compared to the raw materials. In the case
of vitamin B3, the raw material showed 1.448 mg/100 g,
and other cooking methods showed 3.239 mg in fring,
2.230 mg in roasting, 2.012 mg in broiling, 1.651 mg in
microwave, 1.486 mg in stir-fring, 1.003 mg in steaming,
and 0.674 mg in boiling. Among the cooking methods
used in this study, the content of vitamin B3 was the
highest in frying.
P02-10
Glycidyl Ester, 3-MCPD and 2-MCPD analysis in food
using gas chromatography-tandem mass spectrometry

Jong-Eun Won*, Jun-Yeop Lee, Kwang-Eun Jung, ByungMan Kwak, Jong-Su Park. Food Analysis Department,
Research and Development Institute, Namyang Dairy
Products Co., Ltd. Janggi-ro 836-11, Sejong 30055, Korea
Glycidyl Esters (GE) are produced by the hydrolysis and
dehydration of fatty acids in the food manufacturing
process and are degraded in the body during ingestion
and absorbed by free glycidol and 2-, 3-MCPD. 3-MCPD
and Glycidol are carcinogens classified as Group 2A and
Group 2B of the International Agency for Research on
Cancer (IARC). GE and 2-, 3-MCPD are also detected
in processed foods using the oils produced during the purification process. However, official method (Ministry of
Food and Drug Safety) for the determination of GE contents in products have not yet been established and suffi-
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cient data are not available. Therefore, a method for analyzing GE is urgently required. In this study, the method
of domestic and foreign analysis of GE and 2, 3-MCPD
Ester in food was studied. The process of method validation revealed the following parameters: detection limit
(GE 4.29 μg/kg, 2-MCPD 1.28 μg/kg, 3-MCPD 2.70 μ
g/kg), quantitation limit (GE 14.29 μg/kg, 2-MCPD 4.26
μg/kg, 3-MCPD 9.01 μg/kg), Linearity (GE 0.9999,
2-MCPD 0.9998, 3-MCPD 0.9997). The newly established method was appropriate for analyzing GE and 2-,
3-MCPD in infant formulas and edible oils. The results
showed that infant formulas were in compliance with the
maximum levels of the EU Commission and the application of the TDI transformation.
P02-11
Rapid Quantitation of Vitamin D in Dairy Food by
HPLC-MS/MS

Jun-Yeop Lee1*, Chang-Wan
Lim11, Jong-Eun Won12,
1
Byung-Man2 Kwak , Jong-Su2 Park
, Young-Min Choi ,
Jin-Ju Park , Sang-Hoon Lee . 1Food Analysis Department, Research and Development Institute, Namyang
Dairy Products
Co., Ltd. Janggi-ro 836-11, Sejong 30055,
Korea, 2Food & Nutrition Division, Department of Agrofood Resources, National Institute of Agricultural Sciences, Rural Development Administration, 166 Nongsaengmyeong-ro, Iseo-myeon, Wanju-gun, Jeollabuk-do, Korea
A rapid preparation method for vitamin D (D2, D3) in dairy food was modified for better efficiency. Vitamin D in
sample was extracted to mixture of water and isopropyl
alcohol and ammonium sulfate was used for phase
separation. Non-heating saponification was proceeded
by potassium hydroxide and then clean-up, concentration step was performed. Vitamin D was determined
and quantified by using liquid chromatography-tandem
mass spectrometry. In this study, vitamin D method in
the Korea Food Code was compared with the developed
rapid method. Method validation was performed to confirm linearity, LOD, LOQ, MDL and recovery. The validity of the test method was verified by deriving suitable
results in recovery test. And excellent Z-score were achieved by applying the development method in the FAPAS
proficiency test.
P02-12
Monitoring of Terbufos and its Metabolites in Livestock Products by LC-MS/MS

Yoon Jung Kang, Nam Suk Kang, Ho-Won
Chang, Se
Ra Won, Su Jin Kim, Chan Woong Park*, Jae Yun Jeon,
Seok Hwan Lee, Si Woo Bark, Gil Ran Kang, Jae I Kim,
Soon Ho Lee, Woo Seong Kim. Busan Regional Office
of Food and Drug Safety, 65, Shinseon-ro 356-gil, Namgu, Busan, Korea
The purpose of this study was to promote consumer
safety by excluding the food containing pesticides and

their metabolites from the markets. We analyzed Terbufos and its metabolites (Terbufos sulfoxide, Terbufos
sulfone, Terbufos oxon, Terbufos oxon sulfoxide, Terbufos oxon sulfone) by LC-MS/MS. About one hundred
samples, 5 commodities (egg, milk, beef, pork and chicken) were collected from 14 major cities across the
country. Six kinds of pesticides were analyzed for pesticide residue in livestock products. For the validation of
methods, the items of recoveries, linearity, limit of detection(LOD) and limit of quantitation (LOQ) were analyzed. In the results, all pesticides were recovered in the
range of 82.5∼117.3% at spike levels of 0.002, 0.004, and
0.02 mg/kg with relative standard deviation generally
less than 20%. Linearity showed excellent correlation
over the study with a correlation coefficient of 0.9892∼
0.9994. Average of LOD and LOQ values were 0.6 μg/kg
and 2.0 μg/kg respectively. The levels of detected pesticide residues in sample were well below the maximum
residue limits (MRLs). Violations of MRLs were not detected in all the samples. The results of this study provided that the safety of imported agricultural products
in Korea was managed properly and would be useful to
build reliable database of pesticide residues on particular
commodities.
P02-13
Establishment of Vitamin B12 Analysis in Infant Cereal
Formula

Seo Ho Kim, Bo min Song, Jung Min Park*. Sanghuh
College of Life Sciences, Konkuk University, Seoul
05029, Korea
Experiments were conducted to establish the optimal
sample preparation and test methods for the analysis of
vitamins in infant cereal formula in Korea market.
Vitamin B12 was diluted by water for 25, 50, 100, 250,
500 μg/L concentration. After ultrasonically extracting
and S&S filtering, solution loaded to immuno-affinity
column. The sample solution was injected to HPLC with
UV detector. With established test methods, selectivity,
linearity, LOD, LOQ, accuracy (recovery rate) and precision are verified. The calibration curve was prepared
according to the peak area by concentration of a standard
vitamin B12 solution, and the correlation coefficient of
the calibration curve was 0.999 or higher. From the calibration curve of 25∼500 μg/L (ppb), LOD was 2.58 ppb
and LOQ was 8.21 ppb. This method was established and
applied to four samples. The recovery test showed a recovery between 103.72∼106.57% and a relative standard
deviation (RSD) between 2.37∼5.31% for 6 month infant
cereal formula with 11.93±2.08 μg/kg content. Also
showed a recovery 95.02∼96.66% and RSD 2.16∼8.73%
for 12 month formula of 11.03±0.16 μg/kg content, showed
89.59∼93.61% and 3.90∼4.21% for Similac’s infant cereal formula of 42.18±1.57 μg/kg content. Additionally,
a recovery was 83.41∼84.69% and RSD was 0.98∼2.40%
for Enfamil’s infant cereal formula of 16.65±1.18 μg/kg
content. It is a well-established test method that can be
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used in industry in the future because it is well detected
even if the sample is small.
P02-14
Antioxidant Activity in Differently Colored Adzuki Bean
Varieties and Metabolic Profile after Thermal Process

Tae Joung Ha*, Jae Eun Park, Seok Bo Song, Suk-Bok
Pae, Eunyoung Oh. Department of Southern Area Crop
Science, National Institute of Crop Science, Rural Development Administration, Miryang 50424, Korea
Adzuki bean [Vigna angularis (Willd.) Ohwi & H.
Ohashi], an annual plant and an important crop from the
Leguminosae family, is widely cultivated in Asia. This
plant is commonly known as “Pat” in Korea and the
seeds are widely being used as a food material in making
bean pastes, porridges, soup, or confections in the Orient.
And also it has been used as an important traditional
medicine for detoxification, diuretic action, and remedy
for dropsy in East Asian countries such as Korea, China,
and Japan. Recently, we development adzuki bean varieties with various seed colors, such as red (cv. Arari),
green (cv. Yeonduchae), pale yellow (cv. Huinnarae), and
black (cv. Geomguseul). The objective of this work was
to investigate and compare metabolites and antioxidant
activity of differently colored adzuki bean varieties obtained before and after thermal treatment. The variations
of total phenolic content (TPC), total flavonoid content
(TFC), DPPH free radical scavenging activity (DPPH),
and ABTS radical scavenging activity (ABTS) were
showed significant (P <0.05) difference for each adzuki
bean varieties. As compare to raw and thermal treated
adzuki beans did not present a general trend and significant (P <0.05) difference in TPC, TFC, DPPH, and
ABTS. Among the varieties, Yeonduchae exhibited the
most TFC (188.9±12.0 mg CAE/100 g) and DPPH
(430.9±60.3 mg TE/100 g), while Huinnarae displayed the
lowest contents (6.2±4.4 mg CAE/100 g and 52.4±28.6
mg TE/100 g, respectively). To further investigate the
effect of processing on metabolic profile were determined
by HPLC. The thermal treatments caused significant
(P <0.05) increase in catechin-7-glucoside, epicatechin7-glucoside, and azukisaponin Ⅱ, whereas azukisaponin
Ⅵ contents significant (P <0.05) decrease.
P02-15
Functional Components and Their Biological Activities
of Houttuynia cordata Thunb and Lespedeza cuneata
G.don

Seong Ik Park1,2*1, 1Hee Young Hwang1, Jong-Sik Kim2,
Seung Woo Park . Gyeongsangbuk-do Institute
of Health
& Environment, Yeongcheon 38874, Korea, 2Department
of Biological Sciences and Biotechnology, Andong National University, Andong 36729, Korea
In this study, methanol extracts of Houttuynia cordata
Thunb (HC) and Lespedeza cuneata G.don (LC) were

extraction and fractions were analyzed for various physiological activities and functional components, antioxidant, ACE inhibitory activity and α-glucosidase inhibitory activity. In the ethyl acetate extract, total polyphenol content was highest in HC (200.5 mg GAE/g) and
LC (142.9 mg GAE/g). In the ethyl acetate extract, total
flavonoid content was highest in HC (157.1 mg QUE/g)
and LC (130.3 mg QUE/g). For phenolic acid substance,
protocatechuic acid was highest in HC (1.121 mg/g) and
LC (0.790 mg/g). For flavonoid substance, quercitirin
(13.960 mg/g) was highest in HC and vitexin (12.329 mg/
g) was highest in LC. DPPH radical scavenging activities
were highest in ethyl acetate extract in HC (90.8%) and
LC (91.2%). ABTS radical scavenging activities were
highest in ethyl acetate extract in HC (86.1%) and LC
(95.6%) was highest in chloroform extract. FRAP assay
were highest in ethyl acetate extract in HC (360.1 mg
TE/g) and LC (239.2 mg TE/g). The ACE inhibitory activity was the highest in chloroform extracts in HC
(13.2%) and LC (35.2%). α-Glucosidase inhibitory activity was HC (56.3%) the highest in ethyl acetate extract
and LC (93.6%) extract was highest in water extract. The
individual antioxidants of Houttuynia cordata Thunb
(HC) and Lespedeza cuneata G.don (LC) were also studied to provide scientific data that can be used in a wide
range of fields.
P02-16
가공식품 및 농식품자원류의 비타민 D 함량 분석 비교

1,2*, 김현정2, 임종순2, 김지은2, 석은주2, 채정우2, 이
이삼빈
3
1
상훈 . 계명대학교 식품가공학과,3 2계명대학교 전통미생물
자원개발 및 산업화연구센터, 농촌진흥청 국립농업과학
원 농식품자원부 식생활영양과
본 연구는 농촌진흥청 국립농업과학원 주관 국가 표준 식
품성분표(제10개정판) 제작을 위한 식품자원의 비타민 D
분석 및 DB구축사업의 일환으로, 농식품자원류 및 가공식
품의 비타민 D 함량을 분석하였다. 비타민 D 함량은 LCMS/MS를 이용하여 비타민 D2(ergocalciferol)와 비타민
D3(cholecalciferol)를 각각 분석하여 계산하였고, 또한 비
타민 D 분석 데이터 검증을 위해 정기적으로 표준인증물질
(CRM)과 품질관리 시료(분유, 표고버섯+브로콜리)의 분
석을 통하여 분석방법의 정확성과 분석 결과에 대한 품질
관리를 진행하였다. 먼저 본 연구의 시료로는 10점의 버섯
류, 15점의 과일류, 17점의 가공식품, 4점의 식용곤충, 5점
의 채소류와 3점의 곡류를 사용하였다. 그 결과 버섯류 중
느타리버섯(생것)에서 비타민 D2와 D3가 각각 3.8518 μ
g/100 g, 3.5494 μg/100 g, 느타리버섯(열풍건조)에서는 각
각 6.0427 μg/100 g, 2.7554 μg/100 g 검출되었으며, 느타리
버섯(자연건조)에서는 비타민 D2 644.7278 μg/100 g이 검
출되었다. 동충하초(귀리) 3.3839 μg/100 g, 동충하초(번데
기) 10.1187 μg/100 g 및 동충하초(현미) 3.1565 μg/100 g의
비타민 D가 검출되었으며, 노루궁뎅이 버섯(생것)과 아위
버섯(생것)에서 비타민 D2가 검출되었고 이들 버섯의 데친
것에서는 검출되지 않았다. 또한 2종의 감귤류와 13종의
포도류 분석에서 감귤(일남 1호)에서만 비타민 D2가 1.1069
μg/100 g 검출되었고, 17종의 가공식품 중 초코바(땅콩 카
라멜, 쿠키 카라멜, 라이스 시리얼), 팥빙수용 팥, 두유, 도
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토리묵가루에서 비타민 D가 1.5231∼6.1311 μg/100 g 검출
되었고, 곡류 3종 중 강다옥 옥수수 건조물에서 비타민 D2
가 4.1199 μg/100 g 검출되었고, 그 외 시료에서는 비타민
D가 검출되지 않음을 확인하였다.
P02-17
131종의 다소비 식품류에 대한 비타민 D 함량 분석 비교

1,2*, 김현정2, 임종순2, 김지은2, 석은주2, 채정우2, 이
이삼빈
상훈3. 1계명대학교 식품가공학과,3 2계명대학교 전통미생물
자원개발 및 산업화연구센터, 농촌진흥청 국립농업과학
원 농식품자원부 식생활영양과
본 연구는 131종의 농식품자원류 및 가공식품류에 대한 비
타민 D 함량을 분석하고자, LC-MS/MS를 이용하여 비타
민 D2(ergocalciferol)와 비타민 D3(cholecalciferol)를 각각
분석하였으며, 비타민 D 분석 데이터 검증을 위해 정기적
으로 표준인증물질(CRM)과 품질관리 시료(분유, 표고버
섯+브로콜리)의 분석을 통하여 분석방법의 정확성과 분석
결과에 대한 품질관리를 진행하였다. 본 연구의 총 131점의
시료로는 곡류 15점, 당류 1점, 두류 6점, 견과 1점, 채소류
8점, 버섯류 34점, 과일류 9점, 육류 9점, 난류 1점, 어패류
및 기타 수산물 19점, 해조류 1점, 유제품 3점, 유지류 7점,
음료류 1점, 조미료류 14점, 기타 2점을 사용하였다. 그 결
과, 곡류에서 11점의 옥수수 중 창다옥(0.8307 μg/100 g)과
평강옥(1.0741 μg/100 g)에서 비타민 D2가 검출되었고, 수
수와 조에서는 비타민 D가 검출되지 않았다. 버섯류 중 목
이버섯(생것) 0.7540 μg/100 g, 목이버섯(데친 것) 0.8650
μg/100 g, 목이버섯(기기건조) 8.0763 μg/100 g, 목이버섯
(자연건조) 9.2589 μg/100 g 순으로 비타민 D2가 높게 나타
났으며, 갈생팽이버섯(생것) 2.6088 μg/100 g, 갈생팽이버
섯(데친 것) 1.4300 μg/100 g의 비타민 D2가 검출되었다.
큰느타리버섯과 표고버섯의 생것에서는 비타민 D2가 검출
되지 않았으나 큰느타리버섯(자연건조) 62.3264 μg/100 g,
표고버섯(자연건조) 77.5861 μg/100 g의 비타민 D2가 검출
되어 건조과정 중 자외선에 의하여 비타민 D2가 증가함을
확인하였다. 또한 꽃송이버섯(기기건조) 2.1324 μg/100 g,
양송이버섯(자연건조) 68.8052 μg/100 g의 비타민 D2가 검
출되어 버섯류는 비타민 D 함량이 높았으며, 그 외 명란젓
(1.8370 μg/100 g), 연어통조림 전체(8.6665 μg/100 g), 연어
통조림 고형물(8.8975 μg/100 g), 피단(7.0675 μg/100 g)에
서 비타민 D3가 검출되었고, 잣(2.3826 μg/100 g), 생강가루
(5.7788 μg/100 g)에서 비타민 D2가 검출되었다.
P02-18
Mineral and Amino Acid Analysis in Sauces for Food
Nutrients Database Construction

Sam-Pin Lee1,2*,2 Hyun-Jeong Kim2,2 Young-Eun Kim32,
Yeon-Jung
Kim , Min-Kyeong Kim , Byung Hee Kim .
1Department of Food Science and Technology, Keimyung
University, Korea, 2The Center for Traditional Microorganism Resources, Keimyung University, Korea, 3Department of Food and Nutrition, Sookmyung University,
Korea
The mineral and amino acid contents of 16 kinds of commercial sauces were analyzed. The mineral content of
Na, Ca, K, P, Mg, Fe, Mn, Zn and Cu was analyzed by

ICP-OES, whereas the Se was analyzed by ICP-MS.
Determination of structural amino acids (aspartic acid,
serine, glutamic acid, glycine, histidine, threonine, arginine, proline, tyrosine, valine, methionine, lysine, isoleucine, leucine, and phenylalanine) contents in sauces
were hydrolyzed with 6N HCl and then analyzed using
HPLC. Na contents showed the highest value (588.35∼
3391.40 mg/100 g) in sauces, and Ca contents (5.93∼
108.36 mg/100 g) were highest in Pulmuone saeng-gadeug 4gaji cheesecream spaghetii cream sauce among
the sauce. Mineral content of K, P, and Mg in sauces
showed 51.74∼448.76 mg/100 g, 7.81∼115.95 mg/100 g
and 2.69∼27.72 mg/100 g, respectively. Micro mineral
content of Zn, Fe, Mn, Cu and Se in sauces also showed
33.77∼448.57 μg/100 g, 63.36∼1,192.13 μg/100 g, 7.57∼
362.76 μg/100 g, 8.02∼145.74 μg/100 g and 1.51∼27.06
μg/100 g, respectively. On the other hand, amino acid
contents were highest in Cheongjeongwon gochujang
pork bulgogi sauce and Paldo manneungbibimjang
among the sauce. The amino acid contents was also relatively low in Jubuchobab-wang saekomdalkom yubuchobab vinegar sauce. As a result, it is expected that
the mineral and amino acid composition obtained in various sauces will be used as fundamental information to
draw up National Food Nutrients Database to promote
national health. This research was supported by a grant
(17162MFDS082) from Ministry of Food and Drug Safety
in 2018.
P02-19
식품영양성분 DB구축을 위한 국내에서 다소비 되는 3종류
어류의 구이와 조림 조리에 따른 지방산 함량 분석 (2019)

장성화1*, 신정아1,2, 이기택1. 1충남대학교 식품공학과, 2강
릉원주대학교 식품가공유통학과
본 연구에서는 식품영양성분 DB 구축을 위하여 국내 가정
에서 다소비 되는 3종류 어류의 구이와 조림 음식(갈치구
이, 꽁치구이, 고등어구이, 갈치조림, 고등어조림)에 대하
여 지방산 함량을 분석하였다. 분석방법은 AOAC 996.06
시험법에 따라 triundecanoin(C11:0)을 내부표준물질로 사
용하여 8.3 M HCl을 이용한 산 분해 지방추출법을 이용하
였다. 균질화된 시료를 산분해하여 유기용매(diethyl ether
와 petroleum ether)를 이용하여 지방을 추출하였고, 이어
서 0.5 N NaOH in MeOH와 14% BF3 in MeOH를 첨가하
여 methylation 하였다. Fatty Acid Methyl Ester(FAME,
지방산 메틸에스터)는TM Flame Ionized Detector(FID, 불꽃
이온화검출기)와 SP -2560 칼럼이 장착된 Gas Chromatography(GC, 가스크로마토그래피)로 정량 분석하였다.
분석 결과, 총 지방산 함량은 고등어구이(15.341∼15.582
g/100 g)가 가장 높았으며, 갈치조림(1.978∼2.147 g/100
g)이 가장 낮았다. 모든 음식에서 포화지방산 함량보다 불
포화지방산 함량이 2배 이상 높았으며, 불포화지방산 중에
는 올레산, EPA, DHA가 주를 이루었다. 갈치구이와 갈치
조림을 제외한 4가지 음식은 올레산보다 DHA의 함량이
더 높았다.
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P02-20
식품영양성분 DB구축을 위한 국내에서 다소비 되는 찌개 및
탕류의 레티놀 함량 분석 (2019)

장성화1*, 신정아1,2, 이기택1. 1충남대학교 식품공학과, 2강
릉원주대학교 식품가공유통학과
본 연구는 식품영양성분 DB구축을 위하여 국내 외식산업
에서 많이 소비되는 10종류의 찌개 및 탕류(짬뽕밥, 오리백
숙, 오리탕, 콩비지 찌개, 선지 해장국, 뼈해장국, 꽃게탕,
닭곰탕, 닭개장, 장어탕)에서의 레티놀 함량을 분석하였다.
분석방법은 60% KOH 용액을 이용한 alkaline saponification을 통하여 지용성 성분의 대부분을 차지하는 중성지방
을 검화하여 제거하였고, 비검화물인 레티놀은 추출용매
[hexane : ethyl acetate=85:15(v/v), BHT 0.01% 첨가]를
통하여 분리하였다. 이렇게 추출한 비검화물은 50 mL 정용
병에 맞추어 일정량을 취하여 적절한 농도로 맞춘 후 0.5
μm syringe filter에 통과하였다. 이를 HPLC로 분석하여
레티놀 함량을 정량하였다. HPLC의 column은 Diol 100(5
μm, 250×4 mm, i.d. 5 μm)이었으며, detector는 fluorescence detector(Ex=326 nm, Em=470 nm)를 사용하였
다. 분석 결과, 장어탕(59.460∼61.320 μg/100 g, sd 1.057)
이 레티놀 함량이 가장 높았으며, 그다음으로는 오리백숙
(9.060∼9.730 μg/100 g, sd 0.345), 오리탕(6.120∼7.360 μ
g/100 g, sd 0.705), 닭곰탕(1.430∼1.670 μg/100 g, sd
0.123), 선지 해장국(0.770∼1.260 μg/100 g, sd 0.267), 닭개
장(0.575∼0.859 μg/100 g, sd 0.143), 짬뽕밥(0.297∼0.333
μg/100 g, sd 0.019) 순으로 레티놀이 검출되었다. 반면에
콩비지 찌개, 뼈해장국, 꽃게탕에서는 레티놀이 검출되지
않았다.
P02-21
식품영양성분 DB 구축을 위한 6종류 국류의 베타카로틴 함량
분석 (2019)

소희진1*, 신정아2, 이기택1. 1충남대학교 식품공학과, 2강릉
원주대학교 식품가공유통학과
본 연구는 식품영양성분 DB구축을 위하여 시중에서 유통
되는 식품인 국류 6종류(콩나물국, 우거지 된장국, 선지 해
장국, 뼈해장국, 조갯국, 토란국)에 대한 베타카로틴 함량
을 분석하였다. 균질화된 시료는 60% KOH 용액으로 direct saponification 하였고, shaking water bath에서 1시간
동안 반응한 후 비검화물인 베타카로틴을 추출용매(hexane
: ethyl acetate=85:15, BHT 0.01%)로 추출하여 50 mL로
정용하였다. 정용한 50 mL 중 일부를 취해 0.50 μm syringe
filter에 통과시킨 후 UV/Vis detector(450 nm)가 장착되어
있는 reversed-phase HPLC로 분석하였다. 분석 결과, 선
지 해장국에서 베타카로틴이 69.708 μg/100 g으로 가장 높
은 함량이 검출되었다. 뼈해장국에는 베타카로틴이 30.653
μg/100 g으로 두 번째로 높은 함량이 검출되었다. 콩나물
국, 조갯국, 우거지 된장국, 토란국에는 베타카로틴이 각각
12.264, 9.716, 4.209, 2.714 μg/100 g으로 소량 함유됨을 확
인할 수 있었다.
P02-22
식품영양성분 DB 구축을 위한 6종류 나물 및 무침류의 토코
페롤 함량 분석 (2019)

소희진1*, 신정아2, 이기택1. 1충남대학교 식품공학과, 2강릉

원주대학교 식품가공유통학과
본 연구는 식품영양성분 DB구축을 위하여 시중에서 유통
되는 나물 및 무침류 6종류(부추무침, 김무침, 콩나물무침,
도라지 나물, 고사리 나물, 깻잎 나물)에 대한 4종류 α-,
β-, γ-, δ-tocopherol 함량을 분석하였다. 균질화된 시료는
60% KOH 용액을 이용하여 중성지방을 검화하여 제거한
후 비검화물인 토코페롤을 추출용매(hexane : ethyl acetate=85:15, BHT 0.01%)로 추출하여 50 mL로 정용하였다.
정용한 50 mL 중 일부를 취하여 0.50 μm syringe filter에
통과시킨 후 LiChrosphere®Diol 100(250 mm×4 mm, 5 μ
m) 컬럼과 fluorescence detector(Exλ=290 nm, Emλ=330
nm)로 구성된 normal-phase HPLC를 이용하여 검출 및
정량하였다. 분석 결과, 부추무침에서 총 토코페롤이 6.039
mg/100 g(알파토코페롤 3.017 mg/100 g, 베타토코페롤
0.765 mg/100 g, 감마토코페롤 2.222 mg/100 g, 델타토코
페롤 0.035 mg/100 g)으로 가장 높은 함량이 검출되었다.
도라지나물에는 총 토코페롤이 5.134 mg/100 g(알파토코
페롤 2.123 mg/100 g, 베타토코페롤 0.068 mg/100 g, 감마
토코페롤 2.701 mg/100 g, 델타토코페롤 0.242 mg/100 g)
으로 두 번째로 높은 함량이 검출되었다. 비슷한 함량으로
김무침에는 총 콜레스테롤이 4.955 mg/100 g이 검출되었
다. 반면, 고사리나물, 깻잎나물, 콩나물무침에는 총 토코페
롤이 각각 3.158, 3.804, 2.786 mg/100 g으로 소량 함유됨을
확인할 수 있었다.
P02-23
Determination of cholesterol contents in seafood with
different cooking methods in South Korea (2019)

Yan
Qin1*, Jung-Ah Shin2, Beibei Duan1, Ki-Teak Lee1.
1Department of Food Science and Technology, Chungnam National University, Daejeon 305-764, Korea, 2Department of Food Processing and Distribution, Gangneung-Wonju National University, 7 Jukheon-gil, Gangneung, Gangwon-Do 25457, Korea
In this study, gas chromatography (GC) was used to determine the cholesterol content in seafoods with different
cooking methods. The seafood measured were hairtail
fish, saury, flatfish, oysters, agu and eel. These materials
have underwent different cooking methods, including
steaming, roasting or boiling into soups. The cholesterol
analysis was carried out through alkali saponification
and derivatization of homogenized samples. 5α-cholestane was used as an internal standard at a concentration
of 0.1 mg/mL. The accuracy and precision of cholesterol
analysis method were tested by certified reference material (Infant/Adult Nutritional Formula). Results showed
that cholesterol contents depend on the sources of seafood and the cooking methods. The highest and lowest
cholesterol contents were detected in grilled oyster and
steamed saury, with the values of 132.07 and 32.81 mg/
100 g, respectively. Grilled hairtail fish and grilled flatfish
had similar cholesterol content of 87.96 and 84.326 mg/
100 g. In addition, cooking method had great effect on
cholesterol levels in seafood. For example, grilled saury
and grilled hairtail fish had higher cholesterol contents
than their steamed ones. Agu soup and eel soup had rela-
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tively lower cholesterol contents of 51.39 and 33.75 mg/
100 g, respectively.
P02-24
2019년 시중에서 판매되는 6종류 소스류에 함유된 카로티노
이드 함량 분석

오민지1*, 신정아2, 이기택1. 1충남대학교 식품공학과, 2강릉
원주대학교 식품가공유통학과
본 연구는 국가표준 식품성분표(제10개정판) 마련을 위한
연구의 일환으로 시중에서 판매되고 있는 6종류의 소스류
(바베큐소스, 사우전아일랜드 샐러드드레싱, 이탈리안드
레싱, 핫소스, 카레가루, 짜장가루)에 함유된 카로티노이드
(베타크립토잔틴, 알파카로틴, 베타카로틴)의 함량을 reversed-phase HPLC로 분석하여 정량하였다. 균질화된 시
료는 60% KOH 용액으로 직접 검화한 후 solvent extraction으로 추출한 카로티노이드는 450 nm의 UV/Vis
detector로 검출하여 정량 분석하였다. 분석 결과, 바비큐
소스와 핫소스에는 베타카로틴이 주로 검출되었으며, 짜장
가루에서는 카로티노이드가 거의 검출되지 않았다. 사우전
아일랜드 샐러드드레싱에는 베타카로틴(106.389 μg/100 g)
이 주로 검출되었으며, 베타크립토잔틴(104.059∼104.718
μg/100 g), 알파카로틴(1.755∼2.230 μg/100 g) 순으로 검
출되었다. 카레가루에는 베타크립토잔틴(115.161 μg/100 g)
이 주로 검출되었으며, 베타카로틴(98.505∼72.058 μg/100
g), 알파카로틴(3.273∼3.780 μg/100 g) 순으로 검출되었
다. 이탈리안드레싱 샐러드드레싱에는 베타카로틴(12.145
∼13.233 μg/100 g), 베타크립토잔틴(5.133∼6.934 μg/100
g)이 함유되어 있었으며 알파카로틴은 검출되지 않았다.
P02-25
2019년 소고기의 부위별 콜레스테를 함량 분석

오민지1*, 신정아2, 이기택1. 1충남대학교 식품공학과, 2강릉
원주대학교 식품가공유통학과
본 연구는 국가표준 식품성분표(제10개정판) 마련을 위한
연구의 일환으로 소고기의 부위별(갈비, 우둔, 설도, 앞다
리, 사태, 양지) 콜레스테롤 함량을 비교 분석하였다. 균질
화된 시료는 60% potassium hydroxide solution(KOH)로
75°C, 100 rpm의 shaking water bath에서 직접 검화를 1시
간동안 수행하였다. 콜레스테롤을 함유한 비검화물들은
0.01% butylated hydroxytoluene(BHT) 용액을 함유한
n-hexane / ethylacetate(85:15, v/v) 혼합용매를 이용하여
추출하였다. 추출물은 hexamethyldisilane과 trimethyl
chlorosilane을 사용하여 유도체화 후 내부표준물질인 5acholestane과 콜레스테롤 표준품을 이용하여 작성한 검량
선을 이용하여 정량하였다. 유도체화 된시료는 gas chromatography를 이용하여 분석하였다. GC의 column은 ultra-2(25 m×0.25 nm×0.33 μm)였으며, detector는 Flame
Ionization Detector를 사용하였다. 분석 결과, 갈비(74.550
∼79.010 mg/100 g)에서 가장 높은 함량이 검출되었으며,
그 뒤로 사태(70.712∼74.848 mg/100 g)에서 높은 함량이
검출되었다. 설도와 양지, 앞다리에서는 각각 66.367 mg/
100 g, 66.271 mg/100 g, 62.076 mg/100 g으로 비슷한 양의
콜레스테롤이 검출되었으며 우둔에서는 52.670 mg/100 g
이 검출되었다.

P02-26
Comparison of GM rice (insect resistance) with non GM
varieties using multivariate statistical approaches

Seon-Woo
Oh1*, Eun_Ha
Kim1, Soyoung
Lee1, Dayoung1
1
1
1
Baek , Sooyun Park
, Sanggu Lee , Tae-Hoon Ryu ,
1, Young-Soo Chung2, Soon-ki Park3.
Hyun-Jung
Kang
1National Institute of Agricultural Science, Rural Development Administration, Jeon-ju 54874, Korea, 2Department of Molecular Genetic Engeineering,
Dong-A University, Pusan 604-714, Korea, 3School of Applied Biosciences, Kyungpook National University, Daegu, 702-701,
Korea
For the safety evaluation of GM rice, the nutritional compositions of non-GM comparator and commercial rice
were analyzed and compared with GM rice to evaluate
whether there is a difference or equivalence. The analytes of rice grains are 9 proximate (moisture, protein, lipid
et al.), 10 minerals, 18 amino acids, 8 fatty acids, 5 vitamins, and 2 anti-nutrients. GM rice and non-GM rice
were compared by t-test using SAS package, and confirmed the content range of reference rice to assess the
impact of genetic modification versus environmental influence on the rice component. Results showed that natural variation of nutrients in rice grains were affected by
environment, especially year factors more than genotype.
However, crude fiber, histidine, leucine, methionine, phenylalanine, potassium, miristate, oleate, arachidate, γ-tocopherol were affected by genotype more than environment. A strong interaction between genotype and environment was seen for some analytes. PRIMER analysis
for ANOISM, SIPER, and PERMANOVA was conducted
to convince the natural variation from the results and
to identify the variation mechanism and significance of
environment correlations. These statistical studies for
the safety assessment of GM rice were found to be helpful for the interpretation from the controlled field trial
data set.
P02-27
Elderly Food Conformity Assessment of Commercial
Potato Liquid Diet: Porridge and Soup Products

Soojin Park1*, Jung-Hwan Nam2. 1School of Food and
Nutrition Science for 2Bioindustry, Semyung University,
Jecheon 27136, Korea, Highland Agriculture Research Institute, National Institute of Crop Science, RDA, Pyeongchang 25342, Korea
Elderly people are prone to problems with chewing and
swallowing food due to the loss of teeth and decreased
muscle strength and neuromodulation related to chewing
and swallowing. As the elderly population grows, the necessity of standardization of food property considering
the chewing and swallowing ability of healthy elderly
people as well as patients has emerged. Recently, Korea
standards on food quality for the elderly, especially on
nutrition, food hardness and viscosity have been proposed. This study aimed to determine whether commer-
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cial available potato liquid diet products such as porridge
and soup meet food quality references for the elderly.
Fourteen products were collected and investigated nutrition facts. Sodium content was also measured by salinity meter. Spreadability was measured by line spread
test (LST) then evaluated the conformity by the standards of the international dysphagia diet standard initiative (IDDSI). Sensory attribute intensity and preferences and perceptions on the suitability of potato liquid
diet products as the elderly foods were examined among
15 adults. Results showed that potato porridge (baby
food products) had a low energy content of 40∼64 kcal
per serving, and potato soup products were 150∼190 kcal
per serving due to its high energy, protein, saturated fat
and cholesterol than porridge type products. The salinity
of some potato liquid diet products needed to be lowered,
and that improvements in flavor, particle size, and chewiness were needed for the elderly. Potato liquid diet products showed an average of 4.94 points out of 9 points
on average of affinity ratings for the elderly. Potatoes
are suitable for elderly adults in terms of health, nutrition,
taste, and textural properties. However, currently available potato liquid diet products need to be improved to
meet the needs of the elderly considering the taste, salinity and textural varieties.
P02-28
과일즙 혼합 마늘즙의 품질 특성

민지현*, 정재현, 이재선, 박영욱, 이승주, 장후봉. 충청북도
농업기술원 마늘연구소
마늘은 항암효과, 항산화 효과 등 우수한 생리활성을 가진
채소로 오래전부터 식용뿐만 아니라 약용으로도 많이 이용
되어 왔으나, 특유의 향과 아린맛으로 인해 섭취가 어려운
점이 있다. 이런 단점을 개선하기 위하여 마늘을 거부감
없이 섭취할 수 있도록 기호도가 향상된 마늘즙을 제조하
고자 하였으며 생리활성 등 품질을 조사하였다. 마늘의 아
린맛을 줄이기 위해 찐마늘로 마늘즙을 제조하였고, 찐마
늘즙의 기호도를 높이기 위하여 구연산 0.2%, 올리고당
2% 및 과일즙을 혼합하여 마늘즙을 제조하였다. 이 때 혼
합한 과일즙 종류는 블루베리, 유자, 복숭아, 오렌지, 포도
5종이었으며, 유자즙은 15%, 나머지 과일즙은 30% 비율로
혼합한 후 가열하여 마늘즙을 완성하였다. 가열함에 따라
과일즙 혼합 마늘즙의 당도는 상승하는 경향을 보였으며,
색도의 경우 명도는 낮아지고 황색도는 높아지는 경향이었
다. 각 과일즙 혼합에 따른 마늘즙의 생리활성을 분석한
결과, 포도즙 혼합 마늘즙에서 351 mg%로 가장 높았으며,
무처리 198 mg%보다 높았다. 총 플라보노이드 함량은 42
∼88mg%였으며 블루베리 혼합에서 가장 높았고, 무처리
대비 약 3.3∼6.9배 증가되었다. DPPH 라디칼 소거능을
이용하여 분석한 항산화활성은 37∼64%였으며 오렌지즙
혼합구에서 가장 높았다. 포도즙 혼합 마늘즙에서 pH가
2.9로 가장 낮았으며, 총산도는 1.0%로 가장 높았다. 마늘
즙에 과일즙을 혼합함에 따라 기호도 및 기능성이 향상되
었고, 전반적으로 포도즙 혼합 마늘즙의 생리활성이 우수
하였다.

P02-29
흑마늘즙을 이용한 젤리의 품질 특성

민지현*, 정재현, 이재선, 박영욱, 이승주, 장후봉. 충청북도
농업기술원 마늘연구소
마늘은 매운맛으로 인해 섭취가 어려우나 적정 온도와 습
도를 유지하여 숙성할 경우, 갈변 반응으로 인하여 흑마늘
이 되며 이 과정에서 매운맛이 감소하고 기능성이 향상된
다. 따라서 마늘의 소비촉진을 위하여 흑마늘즙을 제조한
후 이를 첨가한 젤리를 제조하여 품질 특성을 조사하고자
하였다. 흑마늘즙 첨가량을 10, 20, 30, 40%로 달리하여 젤
리를 제조한 결과, 첨가량이 증가할수록 총 폴리페놀, 총
플라보노이드 함량 및 DPPH 라디칼 소거능은 유의적으로
증가하였으나 기호도는 20% 첨가구에서 가장 우수하였다.
기호성 및 기능성을 향상시키기 위하여 사과, 배, 석류, 유
자, 레몬 5종의 과일즙을 첨가하여 흑마늘젤리를 제조하였
으며, 첨가량은 중량 대비 각각 30, 30, 30, 8, 10%로 하였다.
첨가 과일즙별 흑마늘 젤리의 밝기는 배즙 첨가구에서 높
았으며, 적색도 및 황색도에서는 유의성이 없었다. 당도는
사과즙, 배즙, 석류즙 첨가구에서 각각 22.1, 21.7, 22.6°Brix
로 유자즙, 레몬즙보다 높은 경향이었다. pH는 레몬즙, 유
자즙이 각각 2.7, 3.0로 배즙 4.2에 비해 낮게 나타났으며,
산도는 레몬즙 0.69, 유자즙 0.47, 배즙 0.10이었다. 기호도
는 유자즙 첨가구에서 가장 우수하였다. 과일즙 첨가 흑마
늘젤리의 생리활성을 분석한 결과, 총 폴리페놀 및 총 플라
보노이드 함량은 석류즙 첨가구에서 각각 47.5 mg%, 4.2
mg%로 다른 과일즙 첨가구에 비해 유의적으로 높게 나타
났다. DPPH 라디칼 소거능은 44∼63%였으며 배즙에서 가
장 높았다. 전반적으로 석류즙 첨가 흑마늘젤리의 생리활
성이 우수한 경향이었고, 기호도는 유자즙 첨가 흑마늘젤
리에서 우수하였다.
P02-30
Physical Detection Characteristics and Quality Properties of Gamma-ray and Electron-beam Irradiated
Apple Mango with Irradiation Doses

Dae-Jung Kim*, Hee-Chang Shin, Kyong-Suk Hong,
Soon-Kil Cho. Division of Safety Analysis, National Agricultural Products Quality Management Service, Gimcheon, Gyeongbuk 39660, Korea
The objective of this study was to investigate the applicability of the photostimulated luminescence (PSL), thermoluminescence (TL) and electron spin resonance spectroscopy (ESR) analyses for apple mango which are not
allowed to be irradiated in Korea.60 Samples were irradiated at 0.4 and 1 kGy ga using a Co gamma-ray irradiator and Electron beam. In a view of the PSL results,
the photon counts of the non-irradiated and irradiated
apple mango showed negative (lower than 700 counts/60
sec). In a view of the TL, results showed that it is not
possible to apply TL method. Also, no ESR signal was
observed for any irradiated apple mango. For hardness
evaluation, there was a half difference between non-irradiated and irradiated apple mango by gamma-ray. Also,
irradiation did not affect the Hunter’s color values. From
the results of our studies, the PSL-TL-ESR methods
was not suitable for detect the gamma-ray and elec-
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tron-beam irradiated apple manago.
P02-31
Physical Detection Characteristics and Quality Properties of Gamma-ray and Electron-beam Irradiated
Passion Fruits with Irradiation Doses

Dae-Jung Kim*, Kyong-Suk Hong, Jung-A Kang, SoonKil Cho. Division of Safety Analysis, National Agricultural Products Quality Management Service, Gimcheon,
Gyeongbuk 39660, Korea
The detection characteristics of gamma-ray and electron-beam irradiated passion fruits were investigated by
photostimulated luminescence (PSL), thermoluminescence (TL) and electron spin resonance spectroscopy
(ESR). Until now, passion fruits are not allowed to be
irradiated in Korea.
Samples were irradiated at 0.4 and
1 kGy using a 60Co gamma-ray irradiator and Electron
beam. In a view of the PSL results, the photon counts
of the non-irradiated passion fruits showed negative
(lower than 700 counts/60 sec). The photon counts of irradiated passion fruits showed intermediate (700∼5,000
counts/60 sec). The TL analysis was also applied for the
detection method of irradiated passion fruits with irradiation doses. No ESR signal was observed for irradiated
passion fruits with irradiation doses. For hardness evaluation, there was no significant difference between nonirradiated and irradiated passion fruits except dose of 1
kGy by gamma-ray. Also, Hunter’s color values were
investigated to non-irradiated and irradiated passion
fruits. According to the results, TL methods was recommendablely applied to detect the gamma-ray and electron-beam irradiated passion fruits.
P02-32
국가표준식품성분 데이터베이스 9.1 구축과 공개

1*, 이상훈1, 박진주1, 전은미1, 이주혜1, 조수현2, 최용
박수희
1
1
민 . 국립농업과학원 농식품자원부 식생활영양과, 2국립축
산과학원 축산생명환경부 축산물이용과
농촌진흥청은 한국인 섭취하는 식품의 영양성분을 분석하
여 1970년부터 ‘식품성분표’를 5년 주기로 발간하였고 최근
2016년에 ‘국가표준식품성분표’ 제9개정판(DB 9.0)을 공개
하였다. ‘국가표준식품성분표’는 국내 식품 영양 보건 정
책에 활용될 뿐 아니라 환자식단 작성 및 영양 관리 소프트
웨어 개발 등 산업적으로 활용되고 있다. 식품 소비 트렌드
변화를 신속하게 반영하고자 2019년부터 5년 주기 책자 발
간에서 1년 주기 데이터베이스(database, DB) 공개로 업무
를 개편하고 2019년에 개정된 DB의 명칭을 버전의 의미로
‘국가표준식품성분 DB 9.1(이하 DB 9.1)’로 명명하였다. 본
발표 자료에서는 DB 9.1의 구축 과정과 주요 변경 내용에
대해 설명하고자 한다. DB 9.1 구축은 크게 정보조사, 분석
데이터 생산, DB 작성으로 구성된다. 다소비 식품, 작물
재배량, 국내 외 영양정책 트렌드 등 DB 구축 방향 설정을
위해 관련 정보를 조사한다. 선정된 대표시료는 국가식품
분석시스템(National Food Analysis System, NFAS)의 전
문 분석기관에서 해당 영양성분을 분석한 뒤 농진청 내 외

부 품질관리 팀에서 데이터 검증을 실시한다. 데이터 검증
후 식품 국 영문명, 코드, 영양성분 배열, 환산계수 등을
정비하여 DB를 작성 공개한다. DB 9.1은 DB 9.0 대비 삭
제 식품이 14점, 신규 추가 식품이 49점(에스프레소, 소고
기 1+등급 등), 데이터가 교체된 식품이 26점(순두부, 재래
고추장 등)으로 식품 총 3,035점이 수록되었다. 또한 영양
성분이 43종(DB 9.0)에서 당류, 아미노산, 지방산 세부성분
을 포함한 130종으로 확대 수록되었다. DB 활용 및 품질과
밀접한 관련이 있는 데이터 결측 비율은 기존 56%에서
52%로 감소하였다. 국가표준식품성분 DB는 대국민에게
공개되어 공공데이터포털 및 농식품종합정보시스템에서
엑셀 및 PDF 파일로 제공되고 있다. ‘국가표준식품성분
DB’ 품질 제고를 위해 결측 및 국외자료 인용 비율 감소와
함께 식품섭취 형태를 반영한 DB 구축이 지속적으로 진행
되어야 할 것으로 생각된다.
P02-33
서류 및 버섯류의 조리 전후 소비단위별 부피/중량 데이터베
이스 구축

박수희*, 최용민, 박진주, 이상훈. 농촌진흥청 국립농업과
학원 농식품자원부 식생활영양과
농촌진흥청에서 발간되고 있는 식품성분표는 식품의 가식
부 100 g을 기준으로 영양성분 함량을 표기하고 있다. 그
외 1인 1회 섭취분량을 기준으로 영양성분 함량을 표기하
는 소비자가 알기 쉬운 맞춤형 식품성분표도 있다. 맞춤형
식품성분표는 생애주기별 1회 섭취분량의 영양정보를 제
공하고 있으나 제공범위가 제한되어 있고 소비자 지향적인
식품영양정보가 요구되고 있다. 이에 다양한 소비단위별로
영양정보를 제공하기 위해 서류 및 버섯류의 조리 전후 부
피, 중량, 크기 등을 측정하고 부피/중량 데이터베이스를
구축하여 식품영양정보를 제공하고자 한다. 다소비, 다빈
도 식품인 감자, 고구마 등의 서류와 팽이버섯, 표고버섯
등의 버섯류 총 10종을 식품 대상으로 선정하였다. 식품의
섭취형태에 따른 세부 측정 단위는 미국 식품성분표의 영
양성분 표시 단위와 한국보건산업진흥원의 눈대중량의 부
피 및 중량 환산 DB 자료집의 측정 항목을 응용하여 선정
하였다. 세부 측정 단위는 1개체, 1세절, 100 g, 1 cup(200
mL) 등이고 세절 단위의 형태가 섭취형태를 반영하기 때
문에 품목별로 상이하다. 식품의 조리방법은 원재료 식품
의 측정 단위별로 데치기, 삶기, 찌기 등의 단순 가공 처리
를 하였다. 식품의 부피는 물을 이용하여 측정하였고 중량
은 전자저울로 측정하였으며 크기는 디지털 캘리퍼스를 이
용하여 측정하였다. 식품의 분량을 짐작할 수 있도록 식품
의 실물크기 사진을 촬영하였다. 서류 및 버섯류 10종의
세부항목별 139점에 대한 소비단위별 부피/중량 데이터베
이스를 구축하였다. 감자의 경우에는 섭취하는 형태가 많
아 17점에 대한 부피/중량이 측정되었고 목이버섯의 경우
에는 섭취하는 형태가 적어 세부항목 10점에 대한 부피/중
량이 측정되었다. 식품의 소비단위별 영양성분 DB는 국가
표준식품성분표 제9.1개정판을 이용하여 식품의 소비단위
별로 일반성분, 무기질, 비타민 등 영양소 함량을 환산하여
구축하였다. 이와 같은 부피/중량 데이터베이스 구축으로
식품의 조리 전후 소비단위별 영양성분 자료를 제공할 수
있다. 또한, 데이터베이스 사용자의 편의성이 증대되고 바
른 식생활 관리를 위한 식품영양정보를 제공할 수 있을 것
으로 기대된다.
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P02-34
품종별 포도의 비타민 B5, C, 엽산 함량 비교

고미정1*, 최용민1, 이상훈1, 박수희1, 정성민2 2, 박진주1. 1농촌
진흥청 국립농업과학원 식생활영양과, 농촌진흥청 국립
원예특작과학원 기획조정과
포도는 갈대나무목(Rhamnales) 포도과(Vitaceae), 포도속
(Vitis)에 속하는 덩굴성과수로, 세계 과일 생산량의 약 30%
를 차지하고, 우리나라에서도 연간 40만 톤의 포도가 생산
된다. 본 연구에서는 국내에서 재배되는 포도 10종의 영양
성분 분석을 통해 포도 품종별 수분, 비타민 B5, C, 엽산
함량을 비교하고자 하였다. 시료는 국립원예특작과학원에
서 제공받았으며, 섭취형태를 고려하여 가식부에 껍질 포
함 여부를 결정하였다. 캠벨얼리, 청수, 흑보석, 흑구슬, 샤
이니스타, 거봉은 껍질과 씨를 모두 제거하였고, 나르샤,
스텔라, 홍주씨들레스, 샤인머스캇은 씨만 제거하고 껍질
은 가식부에 포함시켰다. 전체 무게에 대한 비가식부의 무
게를 측정하여 폐기율을 계산하였으며, 세척 후 액체질소
로 동결하여 마쇄하는 전처리 과정을 통해 균질화한 것을
분석시료로 사용하였다. 폐기율은 1.47～5.00%의 범위로
나타났으며, 나르샤가 5.00±0.51 g/100 g으로 가장 높은 폐
기율을 보였다. 수분은 78.6～86.0 g/100 g의 범위를 보였
으며, 비타민 B5는 0.08～0.36 mg/100 g 수준으로 나타났
고, 나르샤 0.36±0.00 mg/100 g, 스텔라 0.35±0.01 mg/100
g 순서로 높은 것을 알 수 있었다. 비타민 C는 2.22～4.77
mg/100 g 범위로 확인되었으며, 홍주씨들레스가 4.77±0.15
mg/100 g으로 가장 높았고, 흑보석과 샤이니스타가 각
4.39±0.14 mg/100 g, 4.39±0.23 mg/100 g으로 비교적 높은
함량을 보였다. 엽산은 6.1～12.1 μg/100 g 범위를 보였고,
캠벨얼리 12.1±0.4 μg/100 g, 나르샤 11.5±0.5 μg/100 g 순
서로 높은 함량을 나타내었다. 이러한 결과는 국가표준식
품성분 DB 9.1의 포도 영양성분 함량이 수분 80.4～86.8
g/100 g, 비타민 B5 0.000～0.076 mg/100 g, 비타민 C 0.09
～1.63 mg/100 g, 엽산 0～19 μg/100 g으로 나타난 것과
비교하였을 때 유사하거나 높은 값을 나타낸 것을 알 수
있었다. 본 연구를 통해 포도의 폐기율과 영양성분 함량을
확인할 수 있었으며, 이는 국가표준식품성분 DB의 포도
영양성분 함량 정보를 보완하는 데에 적용될 수 있을 것이
고, 이를 통해 기존보다 구체적인 영양가 계산 및 개인 맞춤
형 식생활 계획 수립 등에 활용될 수 있을 것이다.
P02-35
어분가루를 적용하여 제조한 메주의 품질특성의 규명

이호우21*, 하누리1, 우재걸1, 강유진1, 양은주2, 서예슬2. 1청우
F&B, (재)전남생물산업진흥원 식품산업연구센터
본 연구에서는 영양적으로 우수한 메주를 제조하기 위하여
어분가루를 적용한 메주를 제조하여 함량에 따른 조건 및
발효 진행시간에 따른 품질인자의 변화를 분석하였다. 메
주 제조 시 어분가루의 배합비율을 0%, 3%, 5%, 10%로
진행하였으며, 발효 조건 및 발효 과정은 동일하게 총 30일
발효를 진행하면서 10일 간격으로 TN, AN, PH, 수분함량
등을 측정하였다. 수분함량이 감소할수록 TN과 AN은 반
비례하여 증가하였으며, PH와 히스타민 함량은 유사한 함
량을 나타내었다. 또한 관능평가를 진행한 결과 어분의 함
량이 높을수록 관능적인 평가가 높게 나타났다. 연구결과
어분가루 함량이 10%으로 적용하여 제조 된 어분메주가
품질과 안전성면에서 우수하며, 영양적 가치를 더한 어분

메주의 생산이 가능할 것으로 기대된다.
P02-36
국내산 대두 및 메주된장의 함량에 따른 군 급식 된장의 이화
학적 특성 및 관능적 특성

2, 최범석2, 정도연3, 조승화3, 김은지3. 1국방
이남례1*, 김금숙
2
기술품질원, (주)참고을, 3(재)발효미생물산업진흥원
된장은 콩을 주원료로 한 발효식품으로서 단백질과 아미노
산 함량이 높고 저장성이 뛰어나며, 독특한 향미를 지니고
있어 예로부터 식생활에 널리 애용되어져 왔다. 식생활이
향상되고 생활양식의 변화로 재래식된장보다 공장에서 생
산되는 개량식 된장 제품의 수요가 증가해왔으며 군 급식
에서도 개량식 된장이 오랜 기간 보급되고 있다. 그러나
개량식 된장은 전분질 원료를 혼입하여 사용하므로 콩 된
장의 독특한 풍미가 결여되고 기능성 또한 전통된장과는
차이를 보이고 있다. 본 연구에서는 군 급식 개량식 된장의
낮은 기호도와 풍미를 개선하기 위하여 국산 대두를 주원
료로 메주된장 및 밀쌀의 함량에 따른 적정 배합비율을 검
토하고 이화학적 특성 및 관능적 특성을 비교하였다. 수분
및 pH는 메주된장이 첨가된 군에 비해 밀쌀이 첨가된 군에
서 소폭 낮아지는 모습을 보였다. 아미노태 질소는 메주된
장을 첨가하지 않은 대조군(362.0±2.90 mg%)에 비해 3가
지 종류의 첨가군에서 모두 유의적으로 높았으며 대두 함
량이 높은 첨가군에서 458.8±3.15 mg%로 가장 높게 나타
났다. 색도는 메주된장을 첨가한 군에 비해 밀쌀을 첨가한
군에서 L값이 소폭 낮아지는 경향을 보였으며 메주된장
무첨가군에 비해 첨가군의 a값이 증가하였다. 염도는 유의
적인 차이를 보이지 않았다. 또한 높은 대두 함량과 밀쌀
대신 메주된장을 첨가한 구에서 맛과 전제적 기호도 평가
가 가장 높았다. 본 연구결과 전분질 원료를 대체하여 메주
된장 및 국산대두 함량의 증가를 통해 개량식 된장의 기호
도와 기능성을 개선 가능할 것으로 보이며, 이를 바탕으로
국내 대두 소비활성화를 통한 농가 소득의 증가를 기대할
것으로 보인다.
P02-37
Evaluation Stability of Two Marker Compounds in Cirsium setidens Nakai

Hee Jeong Eom*, Sang Mi Jung, Bong Hwan Jung, Moon
Jin Ra. Hongcheon Institute of Medicinal Herb Korea
Cirsium setidens Nakai has been consumed traditionally
in Asian countries for the food and widely used as a traditional medicine in Korea. A recent study has reported
diverse functionalities of C. setidens, Nakai including
antioxidant, anti-inflammatory, improving digestive disorders and preventing constipation. C. setidens Nakai
has nutrients such as vitamine A, dietary fiber, folic acid
and flavonoids among which pectolinarin and pectolinarigenin have been reported to have nutritional activity as
the main components. This study was performed to determine the stability of the main compounds pectolinarin
and pectolinarigenin from C. setidens Nakai, evaluated
two maker compounds content against various temperature (-4, 25, 50°C) and storage periods (0, 1, 2, 3
months). An effective method of HPLC-UV was devel-
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oped for the simultaneous quantification and was separated on C18 column with a gradient system of two marker compounds. All calibration curves2 of two standard
compounds exhibited good linearity (R >0.999). The stability evaluation of the main compounds of C. setidens
Nakai proved to be of high value as a raw material for
food and ingredients.
P02-38
Analysis of fructooligosaccharides by high performance liquid chromatography with refractive index detector

Kyung Mi Hwang*, Eun Jin Park, Keum Hee Hwang,
Soo Jung Hu, Hye Young Lee. Nutrition and Functional
Food Research Team, National Institute of Food and
Drug Safety Evaluation, 28159, Korea
The purpose of this research is to establish an analysis
method for the contents of fructooligosaccharides. A
HPLC method was performed on Shiseido LC system
(Nanospace SI-2) coupled to refractive index (RI), with
a Shodex Asahipak NH2P-50 4E (4.6×150 mm, 5 μm)
column. Individual stock solutions of 5.0 mg/mL kestose
(GF2), nystose (GF3) and fructofuranosylnystose (GF4)
were dissolved in water. The mixed standard solutions
of fructooligosaccharides were prepared by mixing and
diluting in 70% acetonitrile ranged from 300∼2,500 mg/
L. The linearity of standard solution with correlation coefficient was higher than 0.999 in this ranges. The method showed a mean recovery of 89∼101%, the relative
standard deviation obtained in the precision study was
1.5∼2.2%, the limits of detection and quantification were
25∼70 mg/L.
P02-39
Changes on Physicochemical Propertise of Platycodon
grandiflorum with Repeated Steaming Process

Hyun Cheol Jeong*, Sung-Jin Lee, Dong-Hwan Choi,
Kyung-Min Kim, Min Young Kwon, Heui-Jong Yu,
Johann Sohn. Bio R&D Center, SK Bioland, Ansan,
Gyeonggi 15407, Korea
The physicochemical changes of Platycodon grandiflorum (PG) were evaluated during repeated steaming
process (x9). The steaming process was conducted at
90∼95°C for 1∼2 hour followed by drying at 50°C for
24 hour. The water contents were decreased from 81.6%
of fresh PG to 8% finally. The yields in bases of total
and dry weight were significantly changed to 22.6%,
81.4%, respectively, until 3 times, and finally 20% and
92%, respectively. Platycodin D content, one of the functional ingredients of PG, tends to increase with the first
steaming. However, the amount of Platycodin D gets decreased with the second and the third steaming. The
fourth steaming shows the yield up to 0.74 mg/g, and
then maintains a constant yield for the rest of process.

P02-40
Nutritional Characteristics of Salted Semi-Dried Mullet (Chelon haematocheilus) Supplemented with Saltwort (Salicornia herbacea L.)

1, Yong Sik Sin2, Kyoung
Hee Geun2 Jo1*, Bo Yeong Mun
1
1
Seon Lee , Sun Hee Cheong . Department of Marine Bio
Food Science, College of Fisheries and Ocean Science,
Chonnam
National University, Yeosu 550-749, Korea,
2Department of Environmental Engineering & Biotechnology, Mokpo National Maritime University, Mokpo,
58628, Korea
This study was conducted to investigate the effects of
saltwort (Salicornia herbacea L.) on the physicochemical
and nutritional characteristics of salted semi-dried mullet (SSDM). To prepare the SSDM samples, fresh mullets were immersed in 3.0% salt solution (SSDM1 group)
or 2.8% salt and 0.2% glasswort solution (SSDM2 group)
respectively, and then they were cool air-dried for 36
hours. The approximate composition of fresh mullet was
as follows: moisture 70.34%, ash 1.28%, crude protein
20.87%, and crude lipid 0.37%. On the other hands, the
contents of moisture, ash, crude protein, and crude lipid
of SSDM groups ranged from 67.4% to 68.3%, 2.24% to
2.31%, 0.57% to 0.67%, and 22.5% to 24.6%, respectively.
The salinity of the SSDM groups was significantly higher than that of the fresh mullet due to the salt treatment.
The pH value gradually decreased in all groups, whereas
the values of peroxide value (POV), acid value (AV), and
thiobarbituric acid (TBA) gradually increased in all
groups during refrigerated storage for 21 days. However,
the values of AV and TBA in the SSDM1 and SSDM2
groups were markedly lower than in the fresh mullet
sample during refrigerated storage. Therefore, the application of glasswort may provide a significant improvement in the safety and quality of salted semi-dried mullet.
P02-41
Effects of Ultra-High Pressure Treatment on the Nutritional and Microbial Characteristics of Oyster (Crassostrea gigas)

Hee Geun Jo*, Bo Yeong Mun, Sun Hee Cheong. Department of Marine Bio Food Science, College of Fisheries
and Ocean Science, Chonnam National University, Yeosu
550-749, Korea
This study evaluated the effects of automated shucking
machine using ultra-high pressure (UHP) on the changes
in nutritional and microbial characteristics of oyster
(Crassostrea gigas) during 30 days of refrigerated storage. In the present study, the oysters of commercial size
(10∼12 cm in shell length) were harvested in March
from Yeosu and Tongyeong, respectively. Oyster shells
were removed by automated shucking machine using
different UHP (185 MPa, 210 MPa, and 230 MPa) and
hand-shucked oysters were used as control. Proximate
compositions, amino nitrogen contents, and total volatile
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basic nitrogen (TVB-N) contents did not affected by
UHP level. Total amino acid and fatty acid contents
showed different results, but the compositions and protein patterns showed similar results among the groups.
Glutamic acid, aspartic acid, taurine, and proline were the
most abundant amino acids in oyster meat. TVB-N contents in control and UHP-treated oysters gradually increased with increment of 30-day storage at 4°C. Initial
total bacterial numbers of all oysters ranged from 2.76
to 4.81 log CFU/g, and they gradually increased with increment of 15-day storage at 4°C. However, the growth
rate of total bacterial number was found to be influenced
by treatment level of UHP during refrigerated storage.
These results suggest that UHP treatment might extent
shelf life by inhibiting microbial growth with no changes
in nutritional compositions of fresh oysters. The advantages of fresh oyster and their products treated with UHP
can lead to new opportunities in the food market and
industry.
P02-42
우리나라 어패류 조리 음식의 수용성 비타민 함량 분석

권지현*, 김영화. 경성대학교 식품응용공학부
우리나라는 삼면이 바다로 둘러 쌓여있어 예로부터 다양한
수산물을 섭취하고 있다. 한국의 인당 연간 수산물 소비량
은 58.4 kg으로 아시아 주요국 중 섭취가 매우 높은 것으로
보고되어 있다. 그러나 어패류의 소비량이 높음에도 불구
하고 이를 활용하여 조리한 식품에 함유된 비타민의 함량
에 대한 정보는 미흡한 실정이다. 따라서 본 연구에서는
어패류를 이용하여 다양한 방법으로 조리(조림, 구이, 국
및 탕, 기타)한 음식 19종에 함유된 수용성 비타민의 함량
을 알아보고자 하였다. 비타민 B1 및 나이아신 분석을 위하
여 시료를 5 mM sodium 1-hexanesulfonic acid 용액으로
초음파 추출한 후 270 nm 파장에서 분석하였으며, 비타민
B2는 3차 증류수로 추출하고 HPLC/FLD를 이용하여 여기
파장 445 nm, 측정파장 530 nm에서 분석하였다. 비타민
B12는 1% sodium cyanide 용액과 0.2 M sodium acetate
buffer 용액으로 추출한 후 immunoaffinity column을 이용
하여 농축하여 361 nm 파장에서 분석하였다. 분석 결과 비
타민 B1의 함량은 양념게장(3.562±0.219 mg/100 g)에서 가
장 높게 나타났으며, 비타민 B2의 함량은 꽁치구이(0.370
±0.004 mg/100 g)에서 가장 높게 검출되었다. 나이아신 함
량은 굴비구이(38.333±1.068 mg/100 g)에서 가장 높게 검
출되는 것으로 나타났다. 비타민 B12의 함량은 비타민 B2
와 마찬가지로 꽁치구이(17.193±0.035 μg/100 g)가 높은 것
으로 나타났다. 특히 다른 조리법에 비하여 구이법으로 조
리를 하였을 때 고등어조림에 비해 고등어구이의 비타민
B2는 1.8배, 나이아신은 2.0배, 그리고 비타민 B12의 함량
은 2.2배 높게 나타났다. 이처럼 다양한 조리법에 따른 어패
류 음식의 수용성 비타민 함량 결과는 국가 식품영양성분
데이터베이스 확충에 활용될 수 있을 것으로 기대된다.
P02-43
Chemical Components and Nutritional Value of the
Korean Lentinula edodes Strains and Imported Strains

Seung-Bin Im, Seong-Woo Jin, Kyung-Je Kim, Young-

Woo* Koh, Neul I Ha, Hee-Kyung Jeong, Kyoung Sun
Seo . Jangheung Research Institute for Mushroom Industry, Jangheung 59338, Korea
Mushrooms have a great value since they are quite rich
in protein, with an important content of essential amino
acids and fiber, and poor in fat. Edible mushrooms also
provide a nutritionally significant content of vitamins.
Edible mushrooms, especially Lentinula edodes, could be
a source of neutraceuticals such as unsaturated fatty
acids, phenolic compounds, tocopherols, ascorbic acid and
cartenoids. This study was investigated the chemical
components (beta-glucan and free sugar) and proximate
compositions (moisture, crude ash, crude protein, crude
fat, crude fiber and nitrogen free extracts) of dried powder formulations from Korean and imported L. edodes
strains were evaluated. The Korean strain used in the
investigation was named No. 1 to No. 4 and the impoted
strains was named No. 5 to No. 8. β-glucan is a type
of polysaccharide that has immune-enhancing and was
known to inhibit cancer cells. The content of β-glucan
of L. edodes strains were 15.70∼31.74%. The total free
sugars content of L. edodes strains were ranged from
26.73 to 38.12%. As the result of analysis proximate compositions, the moisture content were ranged 1.02 to
3.34%, 4.68∼10.26% in ash content. The protein contents
of Korean L. edodes strains were higher than the imported L. edodes strains. The highest content of nitrogen
free extracts were found in imported L. edodes strains.
The crude fat and crude fiber were not significantly between Korean L. edodes strains and imported L. edodes
strains. These data will be useful for L. edodes genetic
infra systems and provide valuable information for L.
edodes industrialization.
P02-44
국내에서 소비되는 일부 버섯류의 가공 방법에 따른 비오틴
함량 분석

김나은*, 김영화. 경성대학교 식품응용공학부
버섯은 탄수화물, 단백질, 지질, 무기질, 비타민 등 다양한
영양성분을 함유하고 있으며, β-글루칸, ergosterol, ergothioneine과 같은 다양한 생리활성 물질이 함유되어 있다.
버섯은 건조 시 향이 더욱 강해지며, 생으로 먹으면 독성을
나타내기 때문에 생으로 섭취하기보다는 주로 굽기, 볶기,
튀기기 등 다양한 조리를 하여 섭취한다. 비오틴(vitamin
B7)은 황을 함유한 수용성비타민으로 체내에서 에너지 생
성 및 DNA 합성에 중요한 역할을 하며 손톱, 머리카락,
피부의 건강을 향상시키는 것으로 알려져 있다. 본 연구에
서는 우리나라에서 소비되는 일부 버섯류를 선정하여 1차
가공(데친 것, 자연건조, 기기건조)을 실시한 후 비오틴 함
량을 분석하였다. 실험에 사용된 버섯은 양송이버섯, 갈색
양송이버섯, 꽃송이버섯, 목이버섯, 흰백목이버섯, 느타리
버섯, 큰 느타리버섯, 표고버섯, 만가닥버섯, 잎새버섯, 팽
이버섯, 갈색팽이버섯 등이며, 이는 농촌진흥청으로부터
공급받았다. 비오틴 분석은 0.15 M sodium phosphate buffer(pH 7)로 추출해 HPLC-UVD로 분석하였다. 분석 결과
데친 버섯은 모두 생 것 보다 비오틴의 함량이 낮았다. 생
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버섯 중 노루궁뎅이버섯의 비오틴 함량(6.570±0.025 μg/
100 g)이 가장 높았으며 그다음은 생 양송이버섯(6.483±
0.131 μg/100 g)이었다. 데친 노루궁뎅이버섯의 비오틴 함
량은 4.052±0.016 μg/100 g이었고, 데친 양송이버섯은
1.799±0.134 μg/100 g으로 생 것에 비해 각각 약 39%, 약
73% 감소하였다. 또한 건조된 버섯의 비오틴 함량은 생
것과 데친 것보다 높았으며, 대부분의 버섯에서 기기 건조
를 한 경우 비오틴의 함량이 높게 나타났다. 따라서 본 연구
를 통해 버섯의 가공 방법에 따른 비오틴의 함량 차이를
알 수 있었으며, 가공방법에 따른 영양소의 함량에 관한
연구는 더욱 진행되어야 할 것으로 판단된다.
P02-45
Physicochemical Characteristics of Garlic (Allium sativum L.) cultivated in Namhae

Gun Su Cha*, A Ro Cho, Jae Ran Kang, Min Jung Kang,
Jung Hye Shin, Gyoung Min Kim. Namhae Garlic Research Institute, Namhae, 52430, Korea
Physicochemical characteristics of garlic from 6 different
cultivating areas (Idong-myeon, Seolcheon-myeon,
Changseon-myeon, Sangju-myeon, Samdong-myeon
and Nam-myeon) in Namhae were investigated. Weights
of garlic bulb were 36.44∼53.62 g and widths were 49.38
∼57.36 mm. Counts of garlic clover were 6.81∼11.70.
Weights and widths of garlic clover were 3.07∼6.48 g
and 17.38∼23.45 mm. Hunter’s values were L 78.50∼
79.15, a -2.05∼-2.51 and b 19.98∼21.21. The moisture,
ash and texture were 54.99∼61.26%. 1.34∼1.70% and
4,567.98∼5,138.42 g, respectively. Fructose, glucose and
sucrose contents were respectively 1.62∼3.26, 1.36∼5.09
and 2.67∼9.43 mg/g. Total phenolic compounds were
92.44∼105.72 mg/100 g. 8 kinds of organic acids were
detected in garlics. The contents of S-allyl cysteine
(SAC), γ-glutamyl-S-allyl cysteine (GSAC), alliin and
allicin were 2.25∼5.81, 548.54∼807.38, 459.26∼855.26
and 221.58∼446.24 mg/100 g, respectively.
P02-46
Development for Determination of 4-Hydroxyisoleucine
in Health Functional Foods

Se Yun Lee*, Jae Myoung Oh, Hee Sun Jeong, Soo Jung
Hu, Hye Young Lee. Nutrition and Functional Food Research Team, National Institute of Food and Drug Safety
Evaluation, 28159, Korea
4-Hydroxyisoleucine is major constituent of seeds of
Trigonella foenum graecum L, fenugreek and constitutes
about 80% of the total content of free amino acids. A
HPLC method for the quantitative analysis of 4-hydroxyisoleucine was analyzed and validated in this study. The
4-hydroxyisoleucine was derivatived with the O-phthaldialdehyede reagent (OPA) and the derivative was determined by HPLC-PDA. A method was performed on
Capcell Pak C18 UG 120 column (4.6×250 mm, 5 μm) and
isocratic elution mode using disodium phosphate and
acetonitrile. The validation of the developed analytical

method was conducted by evaluating several parameters; linearity, detection limit, accuracy and repeatability.
This validated method was successfully applied to the
determination of 4-hydroxyisoleucine in commercial functional foods. *This research was supported by a grant
(19161MFDS054) from Ministry of Food and Drug Safety
in 2019.
P02-47
Development for Analysis of Aloin A in Health Functional Foods by HPLC

Hee Sun Jeong*, Jae Myoung Oh, Se Yun Lee, Soo Jung
Hu, Hye Young Lee. Nutrition and Functional Food
Research Team, National Institute of Food and Drug
Safety Evaluation, 28159, Korea
Anthraquinone is major components of aloe product.
Anthraquinone in health functional food was analyzed by
spectrophotometer. However, the analytical methods have
showed low reproducibility depending on the operator.
Several studies have reported that Aloin A is the most
effective component of aloe product. The purpose of this
study is to change the major component and develop analytical methods from Aloe product. HPLC method analyzing Aloin A was established using C18 column (4.6
mm×250 mm, 5 μm). The validation has been performed
on the method to determine linearity, accuracy, limits of
quantification (LOQ) and precision for Aloin A. *This
research was supported by a grant (19161MFDS054)
from Ministry of Food and Drug Safety in 2019.
P02-48
Comparison of Quality Characteristics of Different Malt
Sikhye made from Barley and Wheat Cultivars

NamGeol Kim*, Seuk Ki Lee, Hye Young Park, Induck
Choi, Hyesun Choi, Ji Young Park, Dong sun Shin,
Chang-Hwan Park, Kwang-Ho Jeong, Hyun-Joo Kim.
Department of Central Area Crop Science, National Institute of Crop Science, Rural Development Administration, Suwon, Gyeonggi 16613, Korea
Sikhye is a traditional sweet rice drink in Korea, which
is made with steamed rice, barley or wheat malt extract
and water. Sixteen malt Sikhye made from nine barley
and seven wheat cultivars were compared its physicochemical properties. Barley cultivar ‘Hyeda’ malt
Sikhye and wheat cultivar ‘Baegjoong’ malt Sikhye contained higher total solid contents as 11.10 Brix and 10.2
Brix, respectively, as compared to other cultivars. Color
measurement indicated that L-value was the highest in
‘Baegho’ malt Sikhye, but a- and b-value was the highest in ‘Hyeda’ malt Sikhye. In addition, ‘Hyeda’ malt
Sikhye contained higher total polyphenol contents of
43.75 GAE mg/100 mL. Maltose was the most prevalent
sugars followed by glucose in all cultivars. The highest
maltose content was produced in ‘Dahyang’ malt Sikhye
at 6.91% in barley and ‘Taejoong’ malt Sikhye at 5.41%
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in wheat. The results of this study suggest that the barley and wheat cultivar was important factor to improve
the quality of Sikhye.
P02-49
식용 곤충 갈색거저리 유충의 생육특성 및 영별 영양성분 변
화

1, 김태희1, 석영식2. 1강원
최성진1*, 박아름1, 이효영1, 김희연
도농업기술원 농식품연구소, 2강원도농산물원종장
최근 식품의약품안전처에서 갈색거저리 등의 곤충 유충을
일반식품원료로 사용이 가능한 식품공전에 등록함으로서
식용곤충에 대한 관심이 높아짐에 따라 생산성 향상을 위
한 사육기술의 개발, 표준화 및 식품으로서의 가치에 관한
연구가 수행되고 있다. 본 연구는 대표적인 식용 곤충인
갈색거저리를 밀기울을 기본 급여원으로 하고, 온도 27°C,
습도 60%의 밀폐형 사육 조건에서 영양학적 최적 시기를
알아보고자 유충의 10일 간격으로 영별 생육특성, 일반성
분, 아미노산, 지방산 및 무기질 등의 영양성분 변화를 조사
하였다. 조사는 안전사육 매뉴얼에 따라 2일간 절식 후 수
행하였다. 산란 후 61일부터 조사한 갈색거저리의 길이신
장은 비례형 증가를 하였고, 생체중의 증가는 중기에 약한
로지스트형 증가를 보였다. 생체중에서 수분 함량은 초기
58% 정도에서 후기에는 60% 초반까지 증가하였다. 일반
성분 중에서 탄수화물은 영이 진전되면서 점진적으로 감소
하였으나, 단백질, 조지방, 조섬유 등은 전 생육과정에서
비율에 큰 변화는 없었다. 수량성이 확보되는 후기 령의
아미노산 함량 비교 분석 결과, 총 아미노산 함량과 필수
아미노산의 함량은 다른 곤충 유충보다 높아 영양식으로의
활용이 용이할 것으로 판단되었다. 지방산 분석에서는 oleic acid의 함량이 높았고, 그 외 linoleic acid, palmitic acid,
myristic acid 등의 함량이 1,000 mg 이상 높은 것으로 조사
되었다. 무기질 분석에서는 망간과 구리는 검출되지 않았
고, 인산은 중기까지는 급격히 상승하다 이후 감소하였고,
칼륨의 경우는 생육과 함께 완만히 지속적으로 상승하였
다. 이상의 결과로 볼 때 잡식성인 유충의 특성을 이용하여
후기 급여원에 유용 성분을 추가하여 유용 물질 함량의 변
화를 유도하여 환자식이나 건강식 개발에 적용 가능성을
검토할 필요가 있을 것으로 판단되었다.
P02-50
Comparison of Free Sugars and Total Anthocyanin
Contents in Korean Colored Potatoes

2, Sung-Jin Choi1*, JaeA-Reum 1Park1, Jin-Hee Maeng
1
Eun Kim
, Hee-yeon Kim , Hyo-Young Lee1, Sun-Bae
1
1
Kwon . Agro-food Research Institute, Gangwon-do
Agricultural Research and Experiment Services, 2Special
Crop Experiment Station, Gangwon-do Agricultural Research and Experiment Services
Recently, with increasing interest in health, demand for
functional foods has increased, and as a result, there has
been a growing concern about the safety of foods, and
the consumption of foods containing natural substances
such as natural fragrances and natural dyes has
increased. In particular, research on physiologically active substances of color foods has been active and de-

mand has increased, and many foods containing natural
dyes and functional ingredients have been released. In
this study, an experiment was conducted to increase the
food value of Korean colored potato and to use it as a
basic data for the development of high-functional colored
potato. The purple potatoes of “Jayoung” and “1∼41 line”
were grown at Gangwon-do Agricultural Research and
Development Institute, and were harvested in August,
2019. After cutting it to 5 mm thickness and drying it
with cold air, it was powdered and used as a sample.
Free Sugars analysis showed fructose, glucose, sucrose
and maltose. The total sucrose content of Free Sugars
was 1.50 g/100 g in Jayoung, and the 1∼41 line was 3.01
g/100 g. In the composition of Free Sugars, the content
of fructose in 1∼41 line was about 2 times higher than
that of Jayoung, and the content of glucose was less than
that of both systems. The content of sucrose was 2.37
g/100 g in the 1∼41 line and 1.08 g/100 g in the Jayoung.
Maltose content was found to be 0.33 g/100 g in Jayoung
and 0.47 g/100 g in 1∼41. Also, the total anthocyanin
content was 13.93 mg/100 g in Jayoung, and 1∼41 line
was 18.60 mg/100 g, so 1∼41 line was higher in total
anthocyanin content. The data from this study will be
used to develop new functional potato varieties in future
and to inform the food value of colored potatoes, and further analysis and research are needed.
P02-51
우리나라에서 섭취하는 나물류의 수용성 비타민 함량

전아영*, 김영화. 경성대학교 식품응용공학부
한식은 다양한 나물을 재료로 사용하므로 풍부하게 식이섬
유를 섭취할 수 있는 식단이다. 나물을 섭취하기 위한 한식
조리법은 데치기, 삶기, 볶기, 무치기 등이 있으며, 조리방
법이 비교적 간단하여 우리나라에서 섭취빈도가 높은 편이
다. 현재 우리나라에서 채소류에 관한 연구는 많이 보고되
어 있으나, 나물류를 조리한 각종 숙채 및 생채에 대한 영양
정보는 매우 미흡한 실정이다. 따라서 본 연구에서는 조리
된 나물류 19종에 함유된 수용성 비타민의 함량을 알아보
고자 하였다. 분석 결과, 조리된 나물류에서 비타민 B1의
함량은 0∼4.047 mg/100 g이었으며, 비타민 B2는 0.018∼
0.155 mg/100 g이었고, 비타민 B3의 함량은 0∼6.082 mg/
100 g으로 나타났다. 비타민 B1의 함량은 부추무침(4.047±
0.094 mg/100 g)에서 가장 높게 검출되었으며, 비타민 B2
의 함량은 깻잎나물(0.155±0.001 mg/100 g)에서 가장 높게
나타났다. 나이아신 함량은 우엉조림(6.082±0.077 mg/100
g)에서 가장 높게 검출되는 것으로 나타났다. 또한 비타민
B12는 나물류에서 거의 검출되지 않았으며 파래무침과 머
위대나물에서만 검출되었고, 특히 해조류인 파래무침(6.910
±0.285 μg/100 g)에서 높은 함량이 검출되었다. 따라서 비
타민 B12의 섭취를 위해서 나물류를 조리할 때 동물성 재
료 또는 해조류와 함께 조리하는 것이 효과적일 것으로 판
단된다. 본 연구를 통해 우리나라에서 섭취 빈도가 높은
생채 및 숙채 나물류의 수용성 비타민의 함량을 알 수 있었
으며, 이는 국가 식품영양성분 데이터베이스 구축을 위한
자료로 활용될 수 있을 것이다.
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P02-52
국내에서 소비되는 두류, 곡류 및 한우의 biotin 함량 분석

1*, 신희윤1, 박소정1, 김윤정1, 권지현1, 윤지민1, 김나
전아영
1
은 , 2이상훈2, 최용민2, 김영화1. 1경성대학교 식품응용공학
부, 농촌진흥청 국립농업과학원
Biotin(비타민 B7)은 수용성 비타민으로서 비타민 H라고
도 알려져 있으며, 여러 가지 탄산고정화 반응에 관여하는
조효소로 생체 내 각종 반응에 관여하고 있다. Biotin은 식
품 내 미량 존재하며 단백질과 결합한 형태로 존재하기 때
문에 식품 내 biotin의 정확한 함량에 관한 자료뿐만 아니
라 우리나라 농식품 자원의 비오틴 함량에 관한 정보도 매
우 미흡한 실정이다. 따라서 본 연구에서는 국내에서 소비
되는 두류 8종, 곡류 24종 및 한우 37종 등 총 69종의 시료에
함유된 biotin 함량을 분석하고자 했다. Biotin 분석을 위하
여 균질화 된 시료를 0.15 M sodium phosphate buffer로
추출하여 immunoaffinity column으로 biotin을 농축한 후
HPLC/UVD로 검출하였다. 실험에 사용된 두류의 biotin
함량은 0.000∼11.475 μg/100 g이었고, 흰구슬 팥 품종
(11.475 μg/100 g)이 가장 높았으며 삶은 검정팥에서는 검
출되지 않았다. 곡류인 현미, 백미, 수수 등에서는 biotin이
검출되지 않았으나 조는 2.825 μg/100 g의 biotin 함량을
나타내었다. 한우의 biotin 함량은 0.056∼0.575 μg/100 g으
로 검출되었고, 한우 부위 중 사태(0.434 μg/100 g)에서 가
장 높은 함량을 나타내었으며 채끝(0.197 μg/100 g)에서
가장 낮은 함량을 나타냈다. 본 결과는 우리나라에서 소비
되는 식품의 biotin 함량에 관한 정보를 제공하고, 이를 활
용한 국민 건강 증진에 활용할 수 있을 것으로 기대된다.
P02-53
Metabolomics study to explore metabolic perturbations in soybean adventitious roots under light exposure

Dae-Yong Yun2 1*, Young-Gyu Kang1 21, EunJung Lee2,
Donghyun Kim , Young-Shick Hong . Division of Food
and Nutrition, Chonnam National University, Korea, 2Basic Research & Innovation Division, R&D Center, Amore
Pacific Corporation, Korea
Soybean is the most popular cultivated crops worldwide
and have the potential for functional materials. As part
of the research on soybeans with enhanced active ingredients,
soybean adventitious roots were subjected to
the 1H NMR-based metabolomics approach to investigate metabolic differences under the dark (control) and
the light exposure conditions (experimental condition).
The results revealed the light exposure treatment induced up-regulation of soyasaponins, asparagine, glucose, fructose, isoflavones, and coumestrol derivatives in
the soybean adventitious roots cultivated under the light
exposure condition when compared with those under the
dark condition. But, the levels of fatty acids, propylene
glycol, ethanol, GABA, acetate, ethanolamine, choline,
glycine betaine, and sucrose were lower in the roots under the light exposure condition. This study provides
useful metabolic information to improve the quality of
soybean adventitious root materials through their growth
conditions.

P02-54
Qualitative and Quantitative Analysis of Carotenoids
and Chlorophylls in New Conical Type Paprika‘Raon’

Youbin Kye1*, Keum Taek Hwang1, Suna Kim2. 1Department of Food and Nutrition, and Research Institute of
Human 2Ecology, Seoul National University, Seoul 08826,
Korea, Department of Food and Nutrition in Human
Ecology, College of Natural Science, Korea National
Open University, Seoul 03078, Korea
The objectives of the study were to analyze carotenoids
and chlorophylls in newly bred conical type paprikas
‘Raon’ with different colors (purple, red, orange, and yellow), which were kindly provided from Gyengsangnamdo Agricultural Research & Extension Services, and to
compare with 3 kinds of blocky type paprikas (red, orange, and yellow) and 2 kinds of peppers (‘Dang-jo’ and
‘Mi-in’). Twelve kinds of carotenoids were simultaneously analyzed by UPLC equipped with an HSS T3
column. Chlorophyll a and b were analyzed by HPLC
equipped with a Zorbax XDB C18 column. Carotenoid
compositions of conical type ‘Raon’ and blocky type paprikas were similar; however, carotenoid contents were
different. The amount of zeaxanthin in red ‘Raon’ was
higher than that in red blocky type paprika. Total carotenoid content was the highest in purple ‘Raon’ (115.7
±6.9 mg/100 g dw). Capsanthin was shown to be the major carotenoid in purple ‘Raon’ (71.0±0.4 mg/100 g dw).
Total chlorophyll contents in ‘Dang-jo’ and ‘Mi-in’ peppers were 23.8±0.2 and 564.8±10.3 mg/100 g dw, respectively. Chlorophyll a and b were detected only in purple
‘Raon’ among the paprikas. Total chlorophyll content in
purple ‘Raon’ was 161.5±5.1 mg/100 g dw, which was
six times higher than that in ‘Dang-jo’. Carotenoid and
chlorophyll contents in purple ‘Raon’ were higher than
those in the others. Additionally, anthocyanin was not
detected in all the tested paprikas and peppers.
P02-55
삼잎국화의 유전독성 및 단회투여독성 연구

이운종*, 김정헌, 김지수, 이창현, 박학수. 한국화학융합시
험연구원
삼잎국화는 국화과 식물로 다년생 숙근초이며, 원산지는
외국으로 귀화식물이다. 국제적으로 오존과 관련된 환경오
염의 표지식물로 연구가 진행되었고, 국내에서는 약리효과
에 대한 연구로서 항암효능에 대한 연구가 주로 이루어 졌
다. 최근에는 삼잎국화에 포함되어 있는 새로운 블라보놀
글리코시드와 퀸산 유도가 국내 연구에서 확인되어 삼잎국
화는 산업적 이용을 위한 연구는 높아질 것으로 기대된다.
본 연구는 유전독성과 단회투여 독성시험을 수행하여 삼잎
국화의 안전성을 연구하였다. 삼잎국화에 대한 미생물 복
귀돌연변이 시험은 Salmonella typhimurium의 histidine
요구 균주 TA98, TA100, TA1535 및 TA1537 균주와
Escherichia coli의 tryptophan 요구 균주 WP2uvrA를 이
용하였다. 시험물질 용량 50, 150, 500, 1,500 및 5,000 μ
g/plate에서 대사활성계 미적용(S9-) 및 대사활성계 적용
(S9+)의 생육저해는 확인되지 않았다. 염색체이상 유발여
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부를 평가하기 위하여 Chinese hamster 유래의 lung
cell(CHL)을 이용하여 염색체이상시험을 실시하였다. -S9
mix는 100, 200, 400, 500 및 600 μg/mL, +S9 mix는 200,
400, 800, 1,000 및 1,200 μg/mL를 각각 설정하였다. CHL/
IU 세포에 대한 염색체이상을 유발하지 않았다. Rat를 이
용한 급성경구독성시험 결과 GHS(Globally Harmonized
Classification System for Chemical Substances and
Mixtures) Category 5(2,000 mg/kg body weight < LD50
< 5,000 mg/kg body weight)로 분류되었다. Beagle Dog에
대한 단회경구투여 용량증가 독성시험 결과 암 수 Beagle
dog에 본 시험물질을 용량별 증가 경구투여 시 시험물질에
의한 사망동물은 없었고, 최대내성용량(MTD)은 암 수 모
두에서 2,000 mg/kg B.W.를 상회하는 것으로 판단된다.

ohemorrhagic E. coli were not detected in 280 honeybee
drone pupae. In addition, mycotoxins such as aflatoxin
B1, ochratoxin A, deoxynivalenol, and zearalenone were
not detected in honeybee drone pupae. Not only that but
Concentrations of heavy metals such as arsenic (0.017
mg/kg), cadmium (0.001 mg/kg), lead (0.02 mg/kg), and
mercury (0.003 mg/kg) on honeybee drone puprae were
below the standard value of edible insects (arsenic 0.1
mg/kg, cadmium 0.05∼0.3 mg/kg, and lead 0.1∼0.3 mg/
kg). Therefore, the levels presented here are presumed
to be adequately safe to use as a food ingredient.

P02-56
Proximate Compositions and Microbial Safety Changes
in Drone Pupae (Apis mellifera L.) after Freeze Drying
and Hot-Air Drying

Minji Song*, Yang Qin, Ounsung Cho, TaeSung Park,
Myung-Ho Lim. Biosafery Division, National Institute of
Agricultural Sciences, Rural Development Administration, Jeonju 54874, Korea
Since 1996, over 500 genetically modified organisms
(GMOs) have been developed, of which nearly 95% have
herbicide-tolerant traits, caused mostly by transgenes,
either pat/bar for glufosinate tolerance and/or cp4epsps/
mepsps/epsps for glyphosate tolerance. It is not easy to
identify specific markers which can be applied to these
traits because the DNA sequences of the gene(s) for a
trait are highly variable depending on the origin of
gene(s), plant species, and developers. To develop specific but universal PCR marker(s) to detect the glufosinate tolerance trait, DNA sequences of several pat or bar
genes were compared and a diverse combination of PCR
primer sets were tested using certified reference materials or transgenic plants. From both the qualitative and
quantitative PCR tests, a primer set specific for pat, but
non-specific for bar was developed. Moreover, a set of
marker which can detect both pat and bar was developed,
and quantitative PCR data showed that the primer pairs
were sensitive enough to detect the levels of 0.1%
content.

Hyo-Young Kim*, Soon Ok Woo, Se Gun Kim, Kyeong
Won Bang, Hong Min Choi, Hyo Jung Moon, Sang Mi
Han. Department of Agricultural Biology, National Institute of Agricultural Science, Rural Development Administration, Wanju 55365, Korea
We established optimal powder preprocessing conditions
of drone pupae (Apis mellifera L.) for using as a novel
food. One was hot-air drying and the other was freeze
drying. Analysis of general composition (moisture, crude
protein, crude fat, crude ash, carbohydrate and crude fiber) showed that crude protein (48.5∼51.8%) was abundant in both freeze-dried and hot-air drone pupae powder, with the protein content in the freeze-dried powder
higher than that in the hot-air powder by 3.3%. According to the Korean Food Standard Codex test method,
coliforms, Salmonella spp. Staphylococcus aureus, and
enterohemorrhage Escherichia coli were not detected in
both freeze-dried and hot-air powder. Therefore, we
suggest that powder manufacturing process established
in this study can be used of drone pupae as a novel food.
P02-57
Safety Investigation of Honeybee Drone Pupae for a
New Food Material Registration

Hong-Min Choi, Soon-Ok Woo,
Se-Gun Kim, Kyeong
Won Bang, Hyo-Young Kim*, Hyo-Jung Moon, SangMi Han. Department of Agricultural Biology, National
Institute of Agricultural Science, Wanju 55365, Korea
In this study, safety investigations on harmful microorganisms and mycotoxins were performed for a new
food material registration, which are capable of being
mass produced in apiaries and are rich in nutrients. The
honeybee drone pupae samples were collected from three
regions in Korea and immediately frozen. Then, the samples were subjected to freeze-drying. According to the
Korean Food Standards Codex test method, coliforms,
Salmonella spp., Staphylococcus aureus, and enter-

P02-58
Development of Detection Markers for Herbicide Glufosinate Tolerant GMOs for Food Safety Management

P02-59
Analysis of Seed Fatty Acid Components of F1 Hybrids
between Canola and Chinese Cabbage

1, Young
Soo In2 Sohn1*, Younsung 1Cho1, Woo-Suk Cho
1
Ju Oh1 ,1 Myung-Ho Lim , Taesung Park , Hyunjung
Kang . National Institute
of Agricultural Sciences, RDA,
Jeonju 54874, Korea, 2Institute for Fututre Environmental
Ecology Co., Ltd
In a previous study, F1 seeds formed by hybridization
between canola and Chinese cabbage were analyzed to
determine whether or not there is a viviparacy during
seed development according to the cross combination.
The purpose of this study was to analyze the change
of fatty acid component during seed development, one
of the factors that may affect the viviparacy. Canola
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(Brassica napus L.) is a herbaceous or biennial herb belonging to the genus Brassica. The seeds contain 35∼
45% lipids. Among the fatty acids in canola oil, high
quality oils with low content of erucic acid (C22:1) and
glucosinolate of rapeseed are used as edible and biodiesel
raw materials. It consists of 7% saturated fatty acids
(palmitic acid (C16:0) and stearic acid (C18:0)), polyunsaturated fatty acids oleic acid (C18:1, 61%), linoleic
acid (C18:2, 20%), linolenic acid (C18:3, 10%), and eicosenoic acid (C20:1, 1%). The fatty acids that showed difference between the seeds with viviparacy and normal
seeds were oleic acid, linoleic acid, and linolenic acid. In
the seeds precociously germinated, the contents of C18:1
decreased and 18:2 and 18:3 tended to increase.
P02-60
Fat Content and Their Fatty Acid Composition in
Korean Human Milk

Beibei Duan1*1, Jung-Ah
Shin1,2, Yan Qin1, Ye-Jin Hong3,
1
Ki-Teak Lee . Department of Food Science and Technology, 2Chungnam National University, Daejeon 305-764,
Korea, Department of Food Processing and Distribution,
Gangneung-Wonju National University, 73 Jukheon-gil,
Gangneung, Gangwon-Do 25457, Korea, Maeil Human
Milk R&D Center, 63 Jinwiseo-ro, Jinwi-myeon, Pyeongtaek-si, Gyeonggi-do 17714, Korea
In this study, fatty acid (FA) contents and compositions
in the human milk (HM) were quantitatively analyzed
in thirty-four samples, which were collected from mothers in Korea classified into three groups depending on
their fat content. The mean content of saturated FAs
(SFAs), monounsaturated FAs, and polyunsaturated
FAs in the analyzed HM were 1.46, 1.36, and 0.83 g/100
g, respectively. The mean content of linoleic acid (LA),
linolenic acid (ALA), arachidonic acid (AA), eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)
were 0.661, 0.075, 0.02, 0.009, and 0.029 g/100 g, respectively. The largest mean amount was observed from oleic
acid (1.168 g/100 g) followed by palmitic acid (0.792
g/100 g), which account for 31.61% and 21.38% compositions, respectively. Moreover, the ratio of n-6 PUFA to
n-3 PUFA, LA to ALA, and AA to DHA was 6.45, 10.50
and 0.93, respectively, and the highest correlation coefficient was observed between EPA and DHA (r=0.98;
P <0.001) followed by that between LA and AA (r=0.94;
P <0.001) in the analyzed HM samples. In addition, all
FAs except for certain SFAs (i.e., C8:0, C10:0, C12:0, and
C14:0) did not show statistical difference in FA composition among the three groups (P >0.05), indicating that the
differences in the fat content of HM have limited influence on the FA composition of HM.
P02-61
A Study on the Relationship of Fat Content in Human
Milk on Carotenoid Content in Korea

Beibei Duan1*, Jung-Ah Shin1,2, Yan Qin1, Se-Han Kim3,

Ki-Teak Lee1. 1Department of Food Science and Technology, 2Chungnam National University, Daejeon 305-764,
Korea, Department of Food Processing and Distribution,
Gangneung-Wonju National University, 73 Jukheon-gil,
Gangneung, Gangwon-Do 25457, Korea, Maeil Human
Milk R&D Center, 63 Jinwiseo-ro, Jinwi-myeon, Pyeongtaek-si, Gyeonggi-do 17714, Korea
In this study, thirty-four samples of human milk (HM)
collected from mothers in Korea were classified into
three groups according to their fat content. The carotenoids (i.e., lutein+zeaxanthin, β-cryptoxanthin, lycopene, β-carotene, and α-carotene) present in the HM
were quantitatively analyzed. In general, the mean content (μg/100 g) of lutein+zeaxanthin (3.85) and β
-cryptoxanthin (3.60) were the most abundant carotenoid
components, followed by β-carotene (1.68), lycopene
(0.29), and α-carotene (0.19). The content of carotenoids
(i.e., lutein+zeaxanthin, β-cryptoxanthin, α-carotene,
and β-carotene) in Korean HM was moderate, except lycopene, which was relatively low (2.8% of total carotenoids) compared with other countries (7.1∼26.4% of
total carotenoids), suggesting that it is desirable for
Korean mothers during the feeding period to consume
more lycopene-rich foods. Moreover, increasing the lycopene content in infant formula can be an alternative
if an infant is to be provided with more lycopene for beneficial functions in the body. In addition, when the classified groups were compared in terms of the content of
each carotenoid, there was no statistical difference
(P >0.05), indicating that there is no correlation between
the content of fat and carotenoid in HM.
P02-62
Simultaneous Analysis of Several Alkaloids in Food
and Dietary Supplements Using LC/PDA and LC/QTOF

Moo Song Lim*, Eun Jeong Kim, Ji Eun Lim, MeeKyung
Kim. Division of Hazardous Substances Analysis,
Gyeongin Regional Office of Food and Drug Safety,
Incheon 22133, Korea
Alkaloids have diverse and important physiological effects on humans and it can be illegally included in food
and dietary supplements. An abuse intake of biologically
active alkaloids via food without proper medical prescription can cause life-threatening side effects. Ministry
of food and drug safety invest their efforts to screen out
food and dietary supplements illegally containing biologically active alkaloids. We developed an accurate, simple, rapid and simultaneous analysis method of eight alkaloids (Berberine, Cimifugin, Echinacoside, Hydrastine,
Phendimetrazine, Salicin, Trigonellin, Withanolide A) in
food and dietary supplements using liquid chromatography coupled with photodiode array detection (LC/PDA).
The developed method was fully validated and showed
good results with respect to specificity, linearity (r2>0.99),
limit of detection (0.08 μg/mL), limit of quantification
(0.25 μg/mL), precision (RSD<5.8%), recovery (99.2∼
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107.4%), and reproducibility. All parameters satisfied
standards suggested by AOAC. To confirm the detected
alkaloids, we also developed a qualitative analysis method by Liquid chromatography coupled with quadrupole
time of flight mass spectrometer (LC/QTOF). 200 foods
and dietary supplements purchased from internet and local market in Korea were tested with the developed
method. Berberine, Echinacoside, Hydrastine, Salicin,
Trigonellin and Withanolide A were detected in samples.
P02-63
전자코와 전자혀를 이용한 토마토의 향미특성 분석

조아라1*, 임수연1, 오성욱2. 1삼양사 식품연구소, 2센텀테크
상업화된 토마토소스의 경우, 생 토마토 대신 저장성이 우
수한 통조림 형태의 홀토마토나 토마토페이스트를 원료로
사용한다. 본 연구에서는 전자코와 전자혀를 활용해 국내
산 생 토마토 2종과 시판 토마토 가공제품(홀토마토 통조
림) 3종의 풍미특성을 비교 분석함으로써 가공성에 따른
풍미 차이를 확인하고자 하였다. 전자혀 분석 결과에 대해
주성분분석(PCA)을 실시한 결과, 제1 주성분(PC1)과 제2
주성분(PC2)에 의한 전체 변동은 총 98.64%의 높은 설명력
을 보였다. 제1 주성분의 양(+)의 방향에는 가공품이 위치
하였고, 음(-)의 방향에는 생 토마토가 위치하였다. 토마토
원료 5종 비교 시 시료 간 차이는 전자혀 센서 중 AHS
센서(신맛), CTS센서(짠맛)의 영향이 큰 것으로 나타났으
며, 시료 간 맛 차이가 있음을 확인하였다. 특히, 생 토마토
2종과 홀토마토 통조림 3종 간에는 풍미 차이가 크게 나타
났으며, 통조림 제품 3종 중 시료1(Whole tomato, Mutti사)
이 가장 생 토마토와 유사한 풍미를 나타내었다. 전자코 분
석 결과 특이적으로 2, 3-dimethylpyrazine(69.36-1 peak)
는 생 토마토에서만 검출되었다. 종합적으로 전자혀와 전
자코 Combination PCA mapping을 활용분석 결과, 제2 주
성분(PC2)에 의한 전체 변동은 총 85.3264%의 설명력을
보였다. 제1 주성분의 양(+)의 방향에는 생 토마토가 위치
하였고, 음(-)의 방향에는 가공품이 위치하였으며, 이는 전
자혀 결과와 반대 방향이나 PC1을 기준으로 토마토 가공
유무로 대칭적으로 위치하는 동일한 결과를 확인하였다.
감칠맛을 표현하는 NMS는 제1 주성분의 양(+)의 방향에
위치하여 가공 토마토와 생 토마토의 맛 패턴을 구분하는
센서임을 알 수 있으며, 감칠맛과 연관성 있는 유효 향 성분
들을 확인할 수 있었다.
P02-64
Catechin Contents of Green Tea at Different Harvest
Times

Byung Soon Hwang*, Ji Yeong Kim, Mi Jang, So Eun
Park, Su Hyun Kwon, Habhwa Baek, Gi-Chang Kim, In
Guk Hwang. Functional Food and Nutrition Division,
Department of Agro-food Resources, National Institute
of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
The contents of catechins and caffeine are considered as
a standard of quality evaluation of green tea. In this
study, contents of catechins and caffeine in green tea according to harvest times were compared. An ultra-per-

formance liquid chromatography (UPLC) method was
developed for the quantitative determination of the 5
marker constituents, epicatechin (EC), epigallocatechin
(EGC), epicatechin gallate (ECG), epigallocatechin gallate (EGCG) and caffeine in green tea. Reversed-phase
UPLC analysis was performed quantitatively to identify
individual catechins and caffeine in teas extracted with
25% (v/v) aqueous ethanol. Catechins and caffeine of
green tea during different harvest times from April to
August were evaluated using UPLC. Content (mg/g, dry
weight) of tea catechins decreased in the following order:
July 161.1 mg/g > Jun 149.8 mg/g > May 131.1 mg/g
> April 125.0 mg/g > August 104.0 mg/g. Based on their
dry weights, the green teas contained about 22.5 to 29.9
mg/g of caffeine.
P02-65
Quantitative Analysis of Lancemaside A from Korean
Deodeok (Codonopsis lanceolata)

Byung Soon Hwang*, Ji Yeong Kim, Mi Jang, So Eun
Park, Su Hyun Kwon, Habhwa Baek, Gi-Chang Kim, In
Guk Hwang. Functional Food and Nutrition Division,
Department of Agro-food Resources, National Institute
of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
The chemical composition of Deodeok (Codonopsis lanceolata) is complex and includes polyphenols, saponins,
amino acids, and other unidentified compounds. The content of lancemaside A is considered as a standard of
quality evaluation of Deodeok. In this study, an high performance liquid chromatography (HPLC) method was
developed for the quantitative determination of the
marker compound, lancemaside A. The column for separation of maker compound was used a HPLC C18 analytical column (4.6×150 mm, 5 μm) and kept at 30°C by
gradient elution with 0.05% (v/v) trifluoroacetic acid in
water and acetonitrile as mobile phase. The flow rate and
injection volume were 1.0 mL/min and 10 μL, respectively. The UV detection wavelength was set at 203
nm. We carried out quantitative analysis of lancemaside
A in 24 samples. Based on their dry weights, the levels
of lancemaside A was 1.78∼4.57 mg/g. These results
will be valuable as basic data for standardization of
Korean Deodeok.
P02-66
Validation of Analytical Method for Lancemaside A in
Deodeok (Codonopsis lanceolata)

Byung Soon Hwang*, Ji Yeong Kim, Mi Jang, So Eun
Park, Su Hyun Kwon, Habhwa Baek, Gi-Chang Kim, In
Guk Hwang. Functional Food and Nutrition Division,
Department of Agro-food Resources, National Institute
of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
The chemical composition of Deodeok (Codonopsis lan-
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ceolata) is complex and includes polyphenols, saponins,

amino acids, and other unidentified compounds. The contents of lancemaside A is considered as a standard of
quality evaluation of Deodeok. In this study, an high performance liquid chromatography (HPLC) method was
developed for the quantitative determination of Lancemaside A. The methods for determining standards were
validated by measuring their linearity, specificity, limit
of detection (LOD), limit of quantification (LOQ), precision, and accuracy using HPLC. Reversed-phase HPLC
analysis was conducted quantitatively to identify individual lancemaside A in Deodeok extracted with 50%
(v/v) aqueous ethanol. This result indicates that the established HPLC method is very useful for the determination of a maker compound in Korean Deodeok.
P02-67
Physicochemical Properties of Rice Cooked along with
Various Mixed Grains and by Different Cooking Method

Hyun-Joo1 Kim1*, Koan Sik 1Woo2, Jin Young 1Lee1, Byong
Won1 Lee , Min Young Kim
, Yu-Young Lee , Mi Hyang
Kim , Byoungkyu Lee1. 1Department of Central Area
Crop Science, National
Institute of Crop Science, Suwon
16613, Korea, 2Research Policy Bureau, Rural Development Administration, Jeonju 55365, Korea
This study evaluated the quality characteristics of rice
cooked along with various mixed grains (barley, black
soybean, adzuki beans, foxtail millet, proso millet, sorghum, glutinous rice) by following two different cooking
methods (normal and pressure cooker). The Hunter color
values, palatability characteristics, presence of phenol
compounds, and radical scavenging activity of rice cooked
along with different mixed grains showed significant differences according to the nature of mixed grains. Total
polyphenol contents of before cooking, cooked-rice added
to mixed grains cooked in the normal cooker and a pressure cooker were 4.46～5.16, 0.58～0.93 and 0.65～0.96
mg GAE/g. ABTS radical scavenging activity was
203.25～328.24, 47.28～84.94 and 58.27～99.51 mg TE/100
g, respectively. Accordingly, it is necessary to different
combinations of mixed grains according to the cooking
method at home and grain industry.
P02-68
2019년도 식품영양성분 국가관리망 사업 분석 자료: 가공식
품의 당 함량

1*, 윤성원2, 전희주1, 황지현1, 이정은1, 송예진1, 이수
최은지
1, 서동원3, 김병희1. 1숙명여자대학교 식품영양
정1, 노서예
2
학과, 고려대학교 식품영양학과, 3한국식품연구원
본 연구에서는 식품의약품안전처에서 운영하고 있는 2기
식품영양성분 국가관리망(national laboratory system) 사
업(2017∼2019) 중 2019년도 분석자료 생산의 일환으로 가
공식품 75품목의 당 함량을 분석하였다. 분석대상 품목은
2019년 2월 현재 대형마트 및 편의점에서 판매되는 가정간
편식(home meal replacements)으로 선정하였다. 분석대상

품목은 볶음류(18개), 튀김류(10개), 밥류(8개), 면 만두류
(8개), 구이류(6개), 찜류(6개), 조림류(5개), 생채 무침류(5
개), 찌개 전골류(5개), 국 탕류(1개), 전 적 부침류(1개),
젓갈류(1개), 수 조 어 육류(1개)의 13개 식품군으로 분류
하였다. 시료의 당 함량은 식품공전의 일반성분시험법에
따라 액체크로마토그래프-시차굴절검출기로 분석하였다.
품목 당 3회 반복하여 분석하였고 분석 결과는 시료 100
g당 각 성분의 함량으로 나타내었다. 결과적으로 총당류
평균함량은 전 적 부침류(5.23 g) ＞ 볶음류(5.04 g) > 생
채 무침류(4.75 g)의 순으로 높았고, 국 탕류(0.05 g) < 밥
류(0.67 g) < 수 조 어 육류(1.11 g)의 순으로 낮았다. 설탕
의 평균함량은 구이류(2.30 g) ＞ 튀김류(2.03 g) > 볶음류
(2.01 g)의 순으로 높았고, 생채 무침류, 국 탕류, 젓갈류(0
g)가 가장 낮았다. 포도당의 평균함량은 생채 무침류(2.02
g) ＞ 젓갈류(1.06 g) > 찜류(1.05 g)의 순으로 높았고, 국
탕류(0 g) < 전 적 부침류(0.12 g) < 밥류(0.19 g)의 순으
로 낮았다. 과당의 평균함량은 생채 무침류(2.20 g) ＞ 찜
류(0.93 g) > 조림류(0.91 g)의 순으로 높았고, 전 적 부침
류, 국 탕류(0.05 g)가 가장 낮았다. 맥아당의 평균함량은
전 적 부침류(5.03 g) ＞볶음류(1.60 g) > 튀김류(1.12 g)
의 순으로 높았고, 국 탕류, 수 조 어 육류(0 g)가 가장 낮
았다. 본 연구에서 생산한 가공식품 75품목의 당 함량분석
결과는 식품영양성분 데이터베이스를 확충하는 데 활용될
수 있을 것으로 기대된다.
P02-69
2019년도 식품영양성분 국가관리망 사업 분석 자료: 주요식
품과 가공식품의 수분 및 조지방 함량

1*, 윤성원2, 전희주1, 황지현1, 이정은1, 이수정1, 송예
최은지
1
3, 주나미1, 김병희1. 1숙명여자
진 , 노서예1, 정은경1, 정희선
2
대학교 식품영양학과, 고려대학교 식품영양학과, 3숙명여
자대학교 문화예술대학원 전통식생활문화 전공
본 연구에서는 식품의약품안전처에서 운영하고 있는 2기
식품영양성분 국가관리망(national laboratory system) 사
업(2017-2019) 중 2019년도 분석자료 생산의 일환으로 외
식/가정식 및 가공식품 250품목의 수분과 조지방 함량을
분석하였다. 외식/가정식 175품목은 국민건강영양조사 제
6기 식품섭취조사 원시자료를 바탕으로 한국인의 식습관
과 섭취량을 고려하여 선정된 주요 식품 중 주요 영양성분
의 누적섭취 기여도가 큰 품목 위주로 선정하였다. 가공식
품 75품목은 2019년 2월 현재 대형마트 및 편의점에서 판매
되는 가정간편식(home meal replacements)으로 선정하였
다. 외식/가정식 품목은 농촌진흥청, 대한영양사협회 등에
서 제공하는 레시피에 따라 조리하였으며, 레시피가 없는
경우 음식별 식품재료량 데이터베이스(질병관리본부 제
공)를 활용하여 재료의 종류와 양을 결정한 후 실험조리를
통하여 작성한 레시피에 따라 준비하였다. 분석대상 품목
은 볶음류(29개), 국 탕류(28개), 생채 무침류(20개), 찌
개 전골류(19개), 구이류(19개), 빵 과자류(17개), 조림류
(17개), 찜류(15개), 튀김류(15개), 나물 숙채류(13개), 전
적 부침류(12개), 밥류(10개), 면 만두류(10개), 젓갈류(6
개), 김치류(5개), 곡 서류(5개), 장아찌 절임류(4개), 죽
스프류(3개), 유제품 빙과류(1개), 음료 차류(1개), 수 조
어 육류(1개)의 21개 식품군으로 분류하였다. 시료의 수분
과 조지방 함량은 각각 식품공전의 일반성분시험법 중 상
압가열건조법과 속슬렛추출법에 따라 분석하였다. 품목 당
5회 반복하여 분석하였고 분석 결과는 시료 100 g당 각
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성분의 함량으로 나타내었다. 수분의 평균함량은 국 탕류
(93.56 g) ＞ 죽 스프류(86.62 g) > 김치류(87.68 g)의 순으
로 높았고, 빵 과자류(40.21 g) < 튀김류(52.39 g) < 구이류
(57.26 g)의 순으로 낮았다. 조지방의 평균함량은 구이류
(15.99 g) ＞ 튀김류(13.52 g) > 빵 과자류(12.22 g)의 순으
로 높았고, 수 조 어 육류(0.04 g) < 유제품 빙과류(0.42
g) < 장아찌 절임류(0.86 g)의 순으로 낮았다. 본 연구에서
생산한 식품 250품목의 수분 및 조지방 함량분석 결과는
식품영양성분 데이터베이스를 확충하는데 활용될 수 있을
것으로 기대된다. 본 연구는 2019년도 식품의약품안전처의
연구개발비(17162식생활082)로 수행되었으며 이에 감사
드립니다.
P02-70
천마 및 한약재 혼합 천마추출물의 항산화 및 알코올 대사
효소 활성 평가

2, 공현주1. 1대구한의대학교 한방식품조리
양경미1*, 윤인정
2
영양학부, 대구공업대학교 호텔외식조리학과
뇌 기능에 효과적으로 알려진 난초(Orchidaceae)과에 속하
는 천마(Gastrodia rhizoma)에 가장 많은 함량을 보이는
gastrodin은 뇌혈류관문을 원활하게 통과하여 뇌 기능을
향상시키는 항산화제로 알려져 있다. 알코올과 천마와의
연계된 연구로는 헛개나무와 천마를 주성분으로 총 16종의
한약재를 원료로 한 혼합 추출물 및 천마 추출물이 알코올
투여한 흰쥐에서 알코올 대사를 활성화하여 알코올 독성을
완화시켰다는 보고가 있다. 이에 본 연구에서는 천마 및
한약재의 종류 및 혼합비율을 달리한 3종류로 천마산, 천마
반하탕, 천마구등음을 제조한 다음 동결결조 분말을 만들
었다. 동결건조분말로 항산화 및 알코올 대사 활성을 평가
하였다. 항산화 활성은 시료 g당 total polyphenol 함량은
천마 0.349 mg, 천마산 0.340 mg, 천마반하탕 0.350 mg
및 천마구등음 0.360 mg으로 천마산에서 낮은 함량을 보였
다(P <0.05). Total flavonoids 함량은 천마 0.236±0.00 mg,
천마산 0.250±0.00 mg, 천마반하탕 0.914±0.01 mg 및 천마
구등음 0.902±0.00 mg으로 천마와 천마산이 낮은 함량을
보였다. 우수한 항산화력으로 생리적으로 산화-환원 반응
의 항상성을 조절하는 항산화제로 이용될 수 있는 anthocyanin 함량은 천마 3.23±0.11 mg, 천마산 2.28±0.12 mg,
천마반하탕 6.72±0.28 mg 및 천마구등음 8.96±0.34 mg으
로 천마산 < 천마 < 천마반하탕 < 천마구등음 순으로 높은
함량을 보였다(P <0.05). Antioxidant protection factor(PF)
활성에서는 천마는 0.819±0.005 PF, 천마산은 0.706±0.007
PF, 천마반하탕은 0.677±0.008 PF, 천마구등음은 0.690±
0.007 PF로 천마의 PF가 가장 높게 나타났다(P <0.05). 알
코올 대사효소로 alcohol dehydrogenase 활성은 천마는
114.2±1.7%, 천마산은 124.7±5.0%, 천마반하탕은 132.0±
2.0%, 천마구등음은 116.7±3.6%로 천마의 효소 활성은 천
마산과 천마반하탕에 비해 P <0.05 수준에서 유의적으로
1.09∼1.16배의 높은 활성을 보였다. Acetaldehyde dehydrogenase 활성은 천마는 137.9±58.1%, 천마산은 139.4±
1.0%, 천마반하탕은 153.2±2.1%, 천마구등음은 112.8±5.4%
로 천마는 천마산과 천마구등음에 비해 높은 활성을 보였
고, 천마반하탕보다는 낮은 활성을 보였다.
P02-71
Physiochemical Analysis of Doengang made with rice-

based koji

Yong Woo Jo*, Mina K. Kim. Department of Food Science and Human Nutrition, and Fermented Food Research Center, Jeonbuk National University, 567 Baekjedaero, Deokjin-gu, Jeonju-si, Chonbuk, 54896, Korea
Fermented soybean paste is a Korean traditional fermented food based on soybean. Typically the major ingredient of doenjang is soybean; therefore few people
who had allergic reactions to soybean cannot consumer
doenjang. Therefore, there is a need to development
doenjang made with different source of grains for specialize the flavor and capture the health-couscious
consumers. The purpose of this study was to investigate
changes in physiochecmial characteristics of doenjang
made with different amount of rice-based koji, during
25 days of storage time. Three doenjang samples with
varying degree of rice-based koji (20%, 22.5%, 25.0%)
were prepared in-lab. Physiochemical characteristics including pH, moisture, color, brix and enzymatic activities
were analyzed every 5 days for 25 days. The pH of soybean paste decreased overall over the storage period. The
moisture content and acidity of doenjang steadily increased. Color measurement results including L*, a*, b*
values showed steady increase of each parameters of
color. Acidity and aminoatase nitrogen content of doenjang suggests showed little activity at time 0, but slowly
increased over time suggesting the proper fermentation
taken place during the ripening period. Interestingly, alcohol content increased sharply up to 10th day and then
decreased slowly.
P02-72
2018 우리술 품평회 출품 약청주의 이화학적 특성

임보라*, 정석태, 강지은, 최지혜. 국립농업과학원 발효가
공식품과
본 연구는 2018년도 우리술 품평회에 출품된 약청주의 이
화학적 분석을 통해 우리술의 약주와 청주의 차이를 알아
보고자 하였다. 대상 주종은 우리술 품평회 약 청주 부문에
참가한 약주 12종, 청주 3종을 분석하였다. 약주는 입상 제
품 3개를 포함하여 입상제품과 동일한 알코올 함량을 갖고
비살균한 제품 9종을 선택하였다. 각 제품의 가용성 고형
분, 환원당, 알코올, pH, 총산, 아미노산도를 주류분석기준
에 따라 실험하였다. 약주와 청주의 이화학적 성분 분석
결과 각각 가용성 고형분 21.5±2.3%, 13.2±5.6%, 환원당
12.9±2.7%, 3.3±4.6%, 아미노산도 8.7±2.1 mL, 6.4±2.0 mL
로 약주의 경우 평균적으로 청주보다 높은 함량을 나타내
었다. 알코올 함량의 경우 약주, 청주 각각 15.7±1.1%, 16.0
±1.1%로 당분 함량과는 반대로 약주가 청주보다 살짝 낮은
함량을 나타내었다. 그 외 약주와 청주 각각의 pH는 4.4±
0.2, 4.2±0.1로 나타났고. 총산의 경우 0.5±0.1%, 0.4±0.1%
를 나타냈다. 분석 결과를 보면 약주보다 청주의 당이 적었
고 알코올 함량은 높은 것을 통해 청주의 알코올 발효 효율
이 높았음을 알 수 있었다. 이 분석을 통해 생산되고 있는
시제품의 경향을 파악할 수 있었으며, 이 결과가 약주와
청주 제조의 기초자료로 활용되고 약주와 청주의 차이를
파악하는 데 도움이 될 수 있을 것으로 생각된다.
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P02-73
Study on Establishment of Criteria to Evaluate the
Quality of Porridge by Rice Cultivars

Hye-Young1 Park1*, JiYoon1 Lee2, Hyun-Joo
Kim1, Eun-1
1
Yeong Sim , Areum
Chun , Mi-Jung Kim , Jieun Kwak ,
Yong Hee Jeon1, Choon Ki Lee1. 1Department of Central
Area Crop Science, National Institute of Crop Science,
Rural
Development Administration, Suwon 16613, Korea,
2Department of Southern Area Crop Science, National
Institute of Crop Science, Rural Development Administration, Milyang 50424, Korea
This study was conducted to identify the main indicators
that can be used to evaluate the suitability of rice cultivars for porridge processing, and to establish the criteria
of these indicators. Various statistical characteristics
were derived from the quality characteristics of rice
cultivars. In the descriptive statistics, the frequency of
the lowest or highest values were observed in Geunnun,
Hyangcheola, Baegokchal, Dodamssal, and Saegyejinmi.
Additionally, RVA (Peak1, final viscosity), solubility,
moisture binding power, swelling power, and color difference (L value) had high standard errors. If the standard deviation of a quality characteristics in a cultivar is
small, this value may provide a clear standard for quality
indicators. The number of significant groups in the analysis of variance tests represent the distribution of various processing suitability characteristics of rice cultivars. Lastly, the shape of the normal distribution curve
for each analysis item, the shape of the curve, the number
of groups, and the location of the high frequency groups
are expected to provide a reference point for the selection
of porridge quality indicators.
P02-74
Characterization of Aroma Profiles of CommerciallyAvailable Garlic Powder Products in UK

Seo-yeong Chon*, Gyung-Eun Lee, Mina K. Kim.
Department of Food Science and Human Nutrition and
Fermented Food Research Center, Jeonbuk National University, 567 Baekjedaero, Deokjin-gu, Jeonju-si, Jeonbuk, 54896, Korea
Garlic (Allium Sativum) is the most commonly used
spice in Korea and is known to enhance the taste of food
as well as to provide health-functional benefits. In Korea,
garlic is added in the majority of food cuisine in Korea
as part of marinades. Due to its perishability nature, garlic powder is also available for add convenience to
consumers. The objective of this study was to characterize the flavor profile of dried garlic powder using highly
trained descriptive sensory panel. Four different of garlic
powder and one paste type garlic product were purchased
in UK grocery store. Descriptive sensory analysis was
conducted using trained panel (n=6). Sensory lexicon describing flavor characteristics of garlic was developed,
that included beef-bone soup, noodles broth, lemon peel,
plastics, and ammonia. Physiochemical analysis includ-

ing pH, moisture and color measurement was also
measured. Differences in sensory flavor characteristics
of commercial UK garlic powder products were observed
(P <0.05). Color difference was also significantly noted
amongst samples (P <0.05). This study reports standard
sensory language to describe the aroma characteristics
of garlic powder products available in UK and provided
the sensory profiles of UK garlic powder products.
P02-75
Development of Sensory Lexicon for CommerciallyAvailable Garlic Powder in Korea

Seo-yeong Chon*, Gyung-Eun Lee, Mina K. Kim.
Department of Food Science and Human Nutrition and
Fermented Food Research Center, Jeonbuk National University, 567 Baekjedaero, Deokjin-gu, Jeonju-si, Jeonbuk, 54896, Korea
Garlic (Allium sativum) is the most commonly used spice
in Korea and is known to enhance the taste of food as
well as to provide health benefit the body. Garlic powder
is also commercially-available in Korea. The objective
of this study was to characterize the flavor profile of
dried garlic powder using highly trained descriptive sensory panel. Sensory lexicon to describe the flavor characteristics of garlic powder was developed using highly
trained descriptive sensory panel (n=6). Eight commercially-available garlic powder products and one freshly-minced garlic was prepared. Garlic powder was diluted in water (10% w/v) before serving to panelists.
Sensory lexicon describing flavor characteristics of dried
garlic powder was developed, that included “sweet aromatics”, “lemon peel”, “lemon juice”, “fresh garlic”,
“roasted garlic”, “steamed garlic”, “methol”, “green onion”, “brothy”, “soy sauce”, “pasta water”, “oxidized oil”,
“beef extract powder”, and “plastic.” Sensory reference
for each term was developed. Finally, aroma intensity of
each attribute was profiled, and differences in sensory
flavor characteristics of commercial dried garlic powder
products were observed (P <0.05).
P02-76
Inductively Coupled Plasma and X-Ray FluorescenceBased Analysis Approach for Discriminating Korean
and Chinese Red Pepper (Capsicum annuum L.) Powder

Jung Eun Lee1, Soo3 Jeong Lee1*, 4Cheol Seong Jang12,
Hyang
Sook Chun , Sangdoo Ahn , Byung Hee Kim .
1Department of Food and Nutrition, Sookmyung Women’s
University, Seoul 04310, Korea, 2Department of Applied
Plant Sciences,3 Kangwon National University, Chuncheon
24341, Korea, Department of Food Science & Technology, Chung-Ang University, Anseong 17546, Korea, 4Department of Chemistry, Chung-Ang University, Seoul
06974, Korea
The aim of this study was to discriminate between Korean and Chinese red pepper (Capsicum annuum L.) pow-
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der (RPP) using inorganic elemental analysis data combined with orthogonal partial least squares-discriminant
analysis (OPLS-DA). Data of inorganic element contents
were obtained for 31 Korean and 31 Chinese RPP samples distributed in Korea. Using energy dispersive X-ray
fluorescence spectroscopy (EDXRF), 11 species of inorganic elements were detected in these samples and
their contents were measured. Rubidium (Rb) and chlorine (Cl) contents were selected as variables to best discriminate between Korean and Chinese RPP using an
S-plot from OPLS-DA. Rb and Cl contents in Korean
RPP samples were ≤ 15.9 mg/kg (measured by inductively coupled plasma-optical emission spectroscopy)
and ≤ 2,146.8 mg/kg (measured by EDXRF), respectively. A blind trial demonstrated that Korean RPP
containing ≥ 50 w/w % of Chinese RPP could be distinguished by applying ranges of Rb and Cl contents.
P02-77
Determination of Total Amount Polyphenol and Flavonoid in Perilla Frutescens var. japonica Hara and Perilla frutescens var. acuta kudo by UV-Vis Spectrophotometer

1*, Ji Hyeon Son1, Ok Yeon Song1, Md.
Ji Young Jeong
1,2
Atikul Islam , Kyong Su Kim. 1Department of Food and
Nutrition,
Chosun University, Gwangju, 61452, Korea,
2Department of Chemistry, Hajee Mohammad Danesh
Science and Technology University, Dinajpur-5200, Bangladesh
In order to prevent adulterated perilla related foods, this
study was carried out to establish a discrimination method that can distinguish between Perilla frutescens var.
japonica Hara and Perilla frutescens var. acuta kudo,
which are similar in appearance and are likely to contaminate during manufacturing process. This study was
aimed to analyze the total amount of polyphenol and flavonoid in Perilla frutescens var. japonica Hara and
Perilla frutescens var. acuta kudo. The sample were extracted using 70% MeOH and 0.2% HCl-MeOH sovent
with reflux extraction technique and analyzed by UVVis spectrometer. According to statistical analysis, both
varieties total amount of polyphenol and flavonoid have
shown significant difference. The extraction of 0.2%
HCl-MeOH had more polyphenol and flavonoid content
than 70% MeOH extract. The highest amount of polyphenol in Perilla frutescens var. japonica hara was
5446.25 mg/kg (dry weight basis) and flavonoid was
17,265.51 mg/kg (dry weight basis) in Perilla frutescens
var. acuta kudo.
P02-78
Rubidium Analysis as a Possible Approach for Discriminating between Korean and Chinese Perilla Seeds
Distributed in Korea

1*, Eunji Choi1, MyoungJung Eun2 Lee1, Jihyun Hwang
3
Jae Shin , Hyang Sook Chun , Sangdoo Ahn4, Byung Hee

Kim1. 1Department of Food and Nutrition,
Sookmyung
Women’s University, Seoul 04310, Korea, 2National Agrobiodiversity Center, Rural
Development Administration,
Jeonju 54874, Korea, 3Department of Food Science &
Technology,
Chung-Ang University, Anseong 17546, Korea, 4Department of Chemistry, Chung-Ang University,
Seoul 06974, Korea
The aim of this study was to discriminate between
Korean and Chinese perilla seeds by using inorganic elemental analysis data combined with orthogonal partial
least squares-discriminant analysis (OPLS-DA). Inorganic element content data were obtained from 29 Korean and 11 Chinese perilla seed samples distributed in
Korea. Using energy dispersive X-ray fluorescence spectroscopy, 11 species of inorganic elements were detected
in the perilla seed samples and their content was measured. The Rb content was selected as the variable to best
discriminate between Korean and Chinese perilla seeds
using an S-plot generated from OPLS-DA. A blind trial
using 22 samples of perilla seeds demonstrated that
Korean perilla seeds containing ≥40% w/w of Chinese
perilla seeds can be distinguished by applying an Rb content of ≤7.6 mg/kg, which was measured using inductively coupled plasma-optical emission spectroscopy.
P02-79
유명산지별 건조감(곶감, 반건시, 감말랭이) 품질 특성 비교

조문경*, 박은미, 조지형, 송인규. 경상북도농업기술원 연
구개발국 상주감연구소
최근 국내에 생산되는 감 가공품은 곶감 이외에도 다양한
건조기술을 이용한 감말랭이, 반건시로 판매가 되고 있으
며, 이런 건조제품을 통틀어 건조감이라고 표현한다. 건조
감 제조의 유명산지인 경북 상주, 청도, 충북 영동, 경남
산청, 함양, 전북 완주 지역에서 생산되는 건조감을 구입하
여 품질 특성을 비교분석 하였다. 수분함량은 감말랭이 30
∼37%, 곶감 35∼50%, 반건시 50∼70%로 나타났고, 곶감
의 주산지별 수분함량은 영동곶감 47.1%, 상주곶감 44.2%,
산청곶감 38.2%, 함양곶감 35.5%, 완주곶감 24.4% 순으로
나타났다. 최상품의 곶감 중량은 함양곶감 35.5g, 영동곶감
49.4g, 상주곶감 53.4g, 산청곶감 57.5g, 완주곶감 58.6g 순
으로 나타났으며, 중량의 차이는 품종과 생산년도 재배동
향, 건조비율에 따라 차이가 나타났다. 당도는 수분함량이
낮을수록 높게 나타났으며, 함양곶감이 69.5°Brix.로 가장
높게 나타났고, 영동곶감이 48.2°Brix.로 가장 낮게 나타났
다. 색도의 경우, L값은 함량곶감이 61.2로 가장 밝은 색을
띠었고, 이는 백분이 발생하여 영향을 받았으며, 적색도인
a값은 청도 감말랭이 16.7, 청도 반건시 15.7로 매우 높은
값을 보였다. 또한, 황색도인 b값 역시 청도 감말랭이 31.7,
청도 반건시 27.8로 높은 값을 나타내었다. 떫은 맛인 탄닌
은 청도 반건시가 371 ppm으로 가장 높은 값을 나타냈으
며, 대부부의 건조감이 탄닌은 115.1∼133.0 ppm으로 나타
났다. 건조감 제품의 경도는 겉피와 내부 젤리 부분을 측정
하였으며, 겉피는 상주곶감 1,096 g, 함양곶감 1,480 g, 청도
감말랭이 1,305 g로 높은 값을 나타났으며, 내부 젤리 부분
도 408 g, 285 g, 272 g로 나타났다. 완주곶감, 영동곶감,
산청곶감의 겉피 경도는 370 g, 480 g, 600 g와 내부 젤리
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경도 96 g, 117 g, 228 g로 겉피와 내부의 경도 차이가 크게
나타나지 않았다.
P02-80
The Composition of Dietary Fiber, Crude Fiber, Free
Sugar, and Amino Acid on the Pulp, Outer Skin and
Puree of Corni fructus Fruit's

Ji-Suk2 1Jeong1,2*, Eun-Ha Kim2, Byeong-Gil Son2, No-Jin
Park . Gurye Wild Flower
Institute, Gurye-gun, Jeollanam-do 57660, Korea, 2Gurye-gun Agricultural Center,
Gurye-gun, Jeollanam-do 57660, Korea
Corni fructus (CF) is the red fruit of the Cornus officinalis Siebold et Zucc that has a size of 1～2 g and a sour,
sweet, bitter, and astringent. This study separated the
pulp and outer skin of the Corni fructus and analyzed
its crude fiber, dietary fiber, saccharide, and composition
amino acid content. Test methods performed analysis
according to food codes and health functional food codes.
Observations of fine structures of the tissues and cells
of the Corni fructus using transmission electron micrographs (Bio-TEM) showed that fiber was concentrated
in the outer skin rather than in the pulp. It was clearly
shown that there is a thin layer on the outermost part
of the outer skin due to fruit pigmentation. The pulp of
the Corni fructus contained 63～65% water. Crude fiber
from the pulp, outer skin, and puree of Corni fructus
showed a content of 3.21～3.42% and overall dietary fiber
showed contents of % in the pulp, % in the outer skin,
and 17.74% (IDF and HMWSDF 17.07%, LMWSDF 0.67
%) in puree, with the most in the pulp. The sugars contained in the puree of Corni fructus were monosaccharides of glucose and fructose with respectively 207.72 and
26.49 mg/100 g detected, and the disaccharides of sucrose, maltose, and lactose were not detected. Analysis
of composition amino acids using HPLC showed that aspartic acid was highest with 641.92 mg/100 g and following were glutamic acid (288.85 mg/100 g), lysine (143.48
mg/100 g), and leucine (139.24 mg/100 g). The total amino acid content was 2,175.46 mg/100 g and essential amino acids occupied 30.77% with 669.45 mg/100 g.
P02-81
Quality Characterization of Commercial Flour and Color
Wheat (Arriheuk)

Hee-Yeon Jin*, Sung-Hee Jeon, Seok-Geun Jeong, Young
Youn. Imsil Cheese & Food Research Institute, 50, Doin
2-gil, Seongsu-myeon, Imsil-gun, Jeollabuk-do 55918,
Korea
To evaluated the quality of domestic wheat flour, we
compared it with commercial wheat flour to use it as a
basic data for improving the quality of color wheat
(Arriheuk) and its future direction. Commercial powders
are sold in three types: strong flour (SF), medium flour
(MF), weak flour (WF). Color wheat showed higher
moisture (13.80%), ash (0.59%) and particle size index

(79.7 8μm) than SF, MF and WF. If the moisture content
is high, the dough shows a high water content. Also, the
chromaticity was measured (L, a and b values) according
to the flour. Gluten content is the basis for processing
and cooking flour was showed in the order of SF, MF,
Arriheuk and WF. The protein contents of color wheat
were in the order of SF, Arriheuk, MF and WF. Arriheuk
has good results for all-purposes such as bread, cookies
and pizza dough. In order to confirm the properties, viscosity and structure of the dough, the Rapid visco analyzer (RVA), Scanning electron microscope(SEM) were
investigated. The pasting characteristics of the color
wheat by RVA, value of pasting temperature, peak viscosity, holding strength, final viscosity break down and
set back were similar compared to the SF, DF and WF.
P02-82
유산균 식혜 첨가량에 따른 떡볶이 떡의 품질 특성

1, 정도연2, 김영수1, 송근섭1. 1전북대학교
오병민1*, 장소원
2
식품공학과, 발효미생물산업진흥원
본 연구는 유산균 식혜 배양액(0%, 25%, 50%, 75%, 100%)
을 물 대신 첨가하여 제조한 떡볶이 떡의 품질 특성을 분석
하였다. 유산균 식혜 배양액 첨가량별 떡볶이 떡의 환원당,
당도 및 총산도는 무첨가구(0%)가 각각 4.23 mg/g, 0.60
°Brix 및 0.03%에서 100% 첨가구가 각각 17.18 mg/g, 1.90
°Brix 및 0.12%로 증가하였으나, pH는 무첨가구가 5.52에
서 100% 첨가구가 4.43으로 감소하였다. 떡볶이 떡의 색도
는 L*(명도), a*(적색도) 및 b*(황색도)는 각각 70.21～
78.95, -5.30～4.74 및 8.90～12.88이었으며 유산균 식혜 배
양액 첨가량이 증가할수록 L*과 a*는 감소하였으나 b*는
증가하였다. 떡볶이 떡의 항산화 활성(DPPH radical scavenging activity, ABTS radical scavenging activity 및
ORAC)은 각각 9.63∼28.27%, 6.71∼28.31% 및 0.65～3.36
mM TE/g으로 유산균 식혜 배양액 첨가량이 증가할수록
증가하였다. 떡볶이 떡의 조직감은 경도(hardness)가 372.49
∼402.54, 씹힘성(chewiness)이 281.98∼305.72의 범위였
으나 유산균 식혜 배양액 첨가량에 따른 유의적 차이는 나
타나지 않았다. 상온(20°C)에서 5일간 저장하면서 분석한
일반세균과 바실러스 세레우스 수는 무첨가구가 2.01～
6.26 log CFU/g과 1.77～3.45 log CFU/g에서 100% 첨가구
가 1.17～3.80 log CFU/g과 1.20～2.47 log CFU/g으로 유
산균 식혜 배양액 첨가량이 증가할수록 일반세균과 바실러
스 세레우스가 감소하였다. 따라서 물보다 총산도가 높은
유산균 식혜 배양액을 첨가하여 제조한 떡볶이 떡은 항산
화 활성과 저장기간이 증가될 가능성이 있다고 판단된다.
P02-83
Application and Functionalities of Germinated Wheat
Tea at Optimized Conditions

Na Eun Bang*, Ye Ji Choi, Mi Jeong Kim. Department
of Food and Nutrition, Changwon National University,
Changwon 51140, Korea
This study was to investigate application and functionalities as germinated wheat tea. The optimum conditions
(46.18 h at 17.6°C) for germinated wheat tea used in this
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study were determined according to previous study. To
examine the functionality of germinated wheat tea, the
germinated wheats were steamed and then roasted for
10, 20, and 40 minutes at 160°C. After roasting, the samples were pulverized, and measured color characteristics
such as L, a, b, ΔE, and browning index (BI) values. The
L, a, b, and BI values differed significantly (P <0.001)
among samples. Additionally, total phenolic contents
(TPC) and total flavonoid contents (TFC) were tested
in methanol and deionized water extracts of germinated
wheat tea samples. Overall, TFC and TPC of the samples
tended to increase with increasing roasting time. Also,
the samples extracted with deionized water were contained higher TPC and TFC than them extracted with
methanol. The results of this study demonstrate that
germinated wheat might be applicable to cereal tea, indicating increase of health-related compounds in extracts by deionized water of germinated wheat.
P02-84
Development of Sunsik added with Germinated Wheat
and Herbal Plant Extract: Its Quality Characteristics
and Antioxidant Properties

Ji Hyo Lee2 1*, Won-Sang Yoo1 1,1 Geum-Joung Youn2, Yeon
Ju Kwak , Mi Jeong Kim . Department of Food and
Nutrition, Changwon
National University, Changwon
51140, Korea, 2Gagopa Healing Food, 177, Samgye-ro,
Naeseo-eup, Masanhoewon-gu, Changwon, 51219, Korea
This study was conducted to develop new Sunsik product added with germinated wheat and herbal plant extract using a response surface methodology. A central
composite design with two independent variables (germinated wheat and herbal plant extract) was used to develop models for the different responses, which were water absorption index (WAI), water solubility index (WSI),
color characteristics, total flavonoid content (TFC), total
phenolic content (TPC), Trolox equivalent antioxidant
capacity (TEAC), DPPH radical scavenging activity
(DPPH), and γ-aminobutyric acid (GABA). The optimum
formulation was 17.95% of germinated wheat, 2.73% of
herbal plant extract, and 79.32% of commercial Sunsik.
The results demonstrate that the addition of optimum
amounts of germinated wheat and herbal plant extract
improves the quality of the Sunsik by enhancing WAI,
WSI, and antioxidant properties compared with commercial Sunsik.
P02-85
Quality Characteristics of Masil (Prunus mume) Wine
Prepared with Urushiol Removal Rhus verniciflua (Patent No. 10-1892617)

Sung-Hee Jeon*, Hee-Yeon Jin, Seok-Geun Jeong, Young
Youn. Food Research and Development Team, Imsil
Cheese & Food Research Institute, Imsil 55918, Korea
This study was carried out to manufacture Masil wine

utilized Rhus verniciflua extract with removed urushiol
by using Imsil-gun patent No. 10-1892617 for enhancing
the consumption of Rhus verniciflua. The Masil wine
was manufactured using various Masil (Prunus mume)
such as a Chung Masil(CM), a Hong Masil(HM) and a
Hwang Masil(HWM), depending on the timing of the
harvest. As a result of urushiol analysis in Masil wine,
urushiol contents were not detected and the safety of
Masil wine was confirmed. The physicochemical components of Masil wine were analyzed for pH, total acidity,
amino acidity, sugar content, reducing sugar content, alcohol content, and color value. The pH and total acidity
of Masil wine were 3.03∼3.18 and 0.6%, respectively.
The alcohol contents of Masil wine were 8.8 at HWM
wine, 9.7 at HM wine, 11.5 at CM wine, the highest at
CM wine. The free sugar contents of each Masil wine
were mainly found to be fructose and glucose, with the
highest content of 4,715.8 μg/mL for the CM wine. The
organic acid was detected such as oxalic acid, malic acid,
succinic acid, citric acid, and acetic acid, the highest content in HM wine. The results of phenolic acid and flavonoid content analysis showed the highest content of
gallic acid in all samples, followed by caffeic acid, isovanillic acid. These results indicate that manufacturing
Masil wine can be used as products equipped with functional effects and that it is one of the ways to increase
the use and value in the food of Rhus verniciflua.
P02-86
Quality Characteristics of Rice Noodles by Manufacture Conditions

Jieun Kwak*, Mi-Jung Kim, Hye Young Park, Choon-Ki
Lee, Yong Hee Jeon, Eun-Yeong Sim, Areum Chun.
Department of Central Area Crop Science, National Institute of Crop Science, Rural Development Administration, 126 Suin-ro, Gwonseon-gu, Suwon-si, Gyeonggido, 16429, Korea
As the food life diversifies, the consumption of rice is
also changing from cooked rice to various rice processed
foods. In addition, the development of rice varieties with
various processing characteristics contributes to the development of rice processed products with high rice
content. Particularly, in the case of rice noodles, high
amylose rice varieties having a amylose content of 25%
or more are known to be suitable, and various high-amylose varieties cultivated in Korea are used to prepare rice
noodles. In this study, 100% extruded rice noodles were
prepared by varying the water contents, particle size of
rice flour, and noodles thickness for high-amylose
(Palbangmi) and general amylose (Samkwang) rice varieties, and compared the quality characteristics such as
cooking properties and hardness. In case of Palbangmi,
rice noodles with water contents 43% showed the best
quality, whereas Samkwang showed the best manufacturing property in 38% water contents. As a result
of comparing the quality of rice noodles with different
particle size of rice flour and thickness of noodles, the
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cooking loss was lowest when both Palbangmi and
Samkwang were used with particle size more than 200
mesh and 1.4 mm thick noodles were prepared. We aimed
to improve the quality of rice noodles by elucidate the
conditions for preparing rice noodles that can satisfy the
sensory characteristics and lower cooking loss with
100% rice noodles.
P02-87
A Study on the Factors Causing Analytical Errors
through the Estimation of Uncertainty for Nutritive
Components Analysis in Infant Formula

Dae-Won Kang*, Seong-Ran Kang, Ki-Hwa Kim, SunJoo Kum, Hyuk-Hwan Song, Chan-Suk Yoon. Agency
for Korea National Food Cluster (AnFC), Insan 54576,
Korea
This study aimed to estimate the measurement uncertainty associated with determination of Magnesium
and Zinc from Infant formula by ICP-OES. The sources
of measurement uncertainty (i.e. sample weight, final
volume, standard weight, purity, molecular weight,
working standard solution, calibration curve, recovery
and repeatability) in associated with the analysis of
Magnesium and Zinc were evaluated. The guide to the
expression of uncertainty was used for the GUM (Guide
to the expression of Uncertainty in Measurement) and
Draft EURACHEM/CITAC (EURACHEM: A network of
organization for analytical chemistry in Europe/CoOperation on International Traceability in Analytical
Chemistry) Guide with mathematical calculation and
statistical analysis. The uncertainty components were
evaluated by either Type A or Type B methods and the
combined standard uncertainty were calculated by statistical analysis using several factors. Expected uncertainty of Magnesium and Zinc was 568.23±8.26 mg/kg
(k=2.16) and 42.08±1.46 mg/kg (k=2.08), on basis of 95%
confidence of Certified Reference Material (CRM) which
was within certification range of 582.7±8.1 mg/kg for
Magnesium (k=2.0) and 41.4±1.5 mg/kg for Zinc (k=2.0),
respectively. The most influential components in the uncertainty of nutritional contents analysis were confirmed
as recovery, standard calibration curve and standard solution were identified as the most influential components
causing uncertainty of nutritional contents analysis.
Therefore, more careful consideration is required in these
steps to reduce uncertainty of nutritional contents analysis in Infant formula.
P02-88
Relationship between Texture Profiles and Pasting
Property in Soybean

Mi-Jung Kim1*, Jieun Kwak1, Mi-Ra Yoon2. 1Department
of Central Area Crop Science, 2National Institute of Crop
Science, Suwon 16429, Korea, National Institute of Crop
Science, Wanju 55365, Korea

The texture profiles of soybean curds and the pasting
properties using Rapid Visco Analyser (RVA) of soybean
flour in thirty-three Korean soybean cultivars were
evaluated for their processing properties. The contents
of crude protein had positive correlation with hardness
(r=0.14, P <0.05) and springiness (r=0.16, P <0.05) in textural properties of tofu. On the other hands, the crude
fat content had no correlation with textural properties.
The composition of β-conglycinin (r=0.26, P <0.001) had
very strong positive correlation with cohesiveness and
the 11S/7S ratio had significantly negative correlation
with that (r=-0.19, P <0.01). However the composition of
glycinin was not responsible for all textural properties.
The peak viscosity using RVA had strong positive correlation with the crude protein content (r=0.58, P <0.0001),
but the crude fat content (r=-0.39, P <0.0001) had the
very high negative correlation. On the other hands, peak
time and pasting time showed the opposite results of
peak viscosity. Peak viscosity (r=0.15, P <0.05) and pasting time (r=0.21, P <0.01) had positive correlations with
compositions of glycinin. Peak viscosity had positive
correlations with hardness (r=0.23, P <0.01), springiness
(r=0.22, P <0.01), and gumminess (r=0.16, P <0.05). Pasting time had positive correlations with adhesiveness
(r=0.23, P <0.01), cohesiveness (r=0.32, P <0.0001), and
gumminess (r=0.14, P <0.05). These results suggest the
pasting property using RVA could be used as potential
measurement tool for the tofu processing properties in
soybean.
P02-89
Analysis of Main Compound Related to Sensory Attributes in Roasted Coffee (Arabica)

Gi Chang Kim*, Chan Mi Park, Mi Jang, In Guk Hwang,
Byung Soon Hwang, Hab Hwa Baek, So Eun Park, Hae
Ju Kang. Department of Agrofood Resources, National
Institute of Agricultural Science, Korea
Coffee has been one of the popular drink in the world.
We aimed to study the relative taste properties and variability of volatile, free amino acid and phenolic acid compounds in roasted coffee (Arabica 20 accessions). In this
study, them of roasted coffee bean was analyzed using
SPME-headspace GC-MS, UPLC and LC-Tof-MS, and
Principal component analysis (PCA) could clearly discriminate samples from different accession. We identified
various volatile compounds including furans et in roasted
coffee and the contents of volatile compound showed
very different values depending on the accession. As for
amino acid, 3 compounds including cysteine, GABA and
alanine were identified, which also showed very different
values depending on accessions. Also, we evaluate correlation of sensory description with volatile, free amino
acid and phenolic acid compounds, and identified major
compounds that are related to sensory description value.
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P02-90
Oxidation Stability and Quality Characteristics of Laver
Made with Ecklonia cava Extract

Bo-Yeon
Park1, Jung-Min Kim2*, Kwang-Sup Youn1,2.
1Marine Biotechnology Research Center, Daegu Catholic
University, Gyeongsan 38430, Korea, 2Department of
Food Science and Technology, Daegu Catholic University, Gyeongsan 38430, Korea
This study measured the prevention of lipid oxidation
and quality characteristics of seasoned laver with Ecklonia cava extract during 8 days at 60°C. The Ecklonia
cava extract was prepared autoclave extraction, which
was added to oil emulsion 0.5%. The control group using
general oils was compared to seasoned laver with Ecklonia cava extract. The moisture content of control and
seasoned laver with Ecklonia cava extract were 2.08∼
4.43% decreased according to storage period. The L* and
b* values were increased during storage time. On the
contrary, the a* values in color showed a tendency to
decrease as the storage times was longer. The water uptakes were increased significantly depending on the storage times, seasoned laver with Ecklonia cava extract
was lower water uptake than control group, which was
stable in terms of water absorption. Also, TBARS values
of seasoned laver with Ecklonia cava extract (0.189∼
0.302 μmol/mL) lower than control group (0.196∼0.367
μmol/mL), it was shown that Ecklonia cava extract inhibited TBARS formation. Total polyphenol, Total flavonoid, Electron donating ability, ABTS radical scavenging ability and SOD-like activity were decreased
over time, antioxidant activities of seasoned laver with
Ecklonia cava extract were higher than control. As a result, the seasoned laver with Ecklonia cava extract effectively increased the oxidation stability.
P02-91
2019년 식품영양성분 DB구축을 위한 함량 분석: 총식이섬유
(Total Dietary Fiber)

정의환*, 차승현, 한인범, 장금일. 충북대학교 식품생명 축
산과학부
일반적으로 식품은 가공과정을 거치면서 식품의 화학 조성
및 생리 작용에 영향을 줄 수 있기 때문에 조리 및 가공
과정을 거친 조리 식품 및 가공 식품의 영양 성분 함량을
비교할 필요가 있다. 본 연구에서는 다양한 영영 성분 중
국내 조리식품과 가공식품 총 250 종 식품에서 총식이섬유
함량을 비교 분석하여 식이섬유 함량에 대한 정보를 제공
하고, 국가식품영양성분 database의 기초자료 구축에 기여
하고자 하였다. 총식이섬유 분석은 AOAC 991.43 분석법
을 이용하여 ɑ-amylase, protease, amyloglucosidase 세 가
지 효소를 각각 처리하고 여과시킨 후 조단백질 함량과 무
기질 함량을 구한 다음 식이섬유 계산식에 의해 총식이섬
유 함량을 구하였다. 분석방법의 검증은 Standard Reference
Material 2387(Peanut butter)와 In-house control 시료(양
배추가루), FAPAS(Test no. 2480, Biscuit(Cookie))를 통
해 실시하였다. 외식/가정식 175품목을 분석한 결과 총식
이섬유 함량(100 g 기준)이 비교적 높은 식품은 조미김

(24.056 g), 김무침(17.465 g), 땅콩조림(10.258 g) 시래기나
물(8.675 g) 순으로 나타났으며, 토란국(0.051 g), 달걀국
(0.203 g), 돼지고기메추리알장조림(0.219 g), 닭죽(0.244
g)이 낮게 나타났다. 그리고 가공식품 75품목을 분석한 결
과 메추리알 장조림(7.035 g), 한상담은멸치볶음(4.164 g),
안주야매운곱창볶음(3.996 g), 콩가루돼지껍데기(3.689 g)
가 비교적 높은 총식이섬유 함량을 나타낸 반면 두베로나
주곰탕(0.043 g), 새우아욱된장국(0.076 g), 멍게나와다
(0.080 g), 식당고추장찌개(0.100 g) 순으로 총식이섬유 함
량이 낮게 나타났다. 결론적으로 본 연구를 통하여 국내
외식/가정식 및 가공식품의 총식이섬유 함량 정보를 소비
자들에게 제공하였으며, 국가 식품영양성분 database 구축
을 위한 자료로 활용될 것으로 생각된다.
P02-92
Physicochemical Properties and Physiological Activities of Different Cultival Extracts Using Supercritical
Extraction

Yul-Ri Gu, Jung-Min Kim*, Joo-Heon Hong, KwangSup Youn. Department of Food Science and Technology,
Daegu Catholic University, Gyeongsan 38430, Korea
This study was conducted to investigate the physicochemical properties and physiological activities of different cultivals (Bukkyeong2012-2, Jasmin 85 and Hanahreum) rice bran extracts using supercritical extraction
in order to utilize as a functional material. The rice bran
extracted under the supercritical carbon dioxide condition
of 50°C, 400 bar for 4 hours. The pH values 2.66∼3.62
were lower than the control group. The L* vlaues were
43.70∼44.26, which was lower than control group, whereas b* values were higher than control group. The iodine
values were not significantly between the control and
rice bran extracts (57.36∼59.56 g). The acid values, peroxide value and TBA value of Bukkyeong were 23.66
mg/g, 44.71 meq/kg and 68.24 mg/kg, respectively, which
were lower than among the other extracts. The L132 cell
growth inhibition activities of all the rice bran extracts
were increased depend on concentration. The protective
effects against the H2O2-induced cytotoxicity on L132
cells of Bukkyeong was 80.59% at 1,000 μg/mL higher
than those of the other extracts. Also there was an increase in the amount of nitric oxide in the RAW 264.7
cells treated with LPS, whereas the level of NO was observed to significantly decrease in the cells treated with
Bukkyeong rice bran oil without cytotoxicity. These results suggest that supercritical extracts of Bukkyeong
rice bran can be develop a funtional materials in food
industry.
P02-93
Comparison of Vitamin A and Vitamin E amount between Animal Welfare and Non-Welfare Pork by HPLC
-DAD

1*, Ji Young Jeong1, Ji Hyeon Son1, Md.
Ok Yeon Song
1,2
Atikul Islam , Kyong Su Kim1. 1Department of Food and
Nutrition, Chosun University, Gwangju, 61452, Korea,
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2Department

of Chemistry, Hajee Mohammad Danesh
Science and Technology University, Dinajpur-5200, Bangladesh
Animal welfare status have a major influence on product
quality, either directly or indirectly via consumer perceptions [1]. The distinguish between animal welfare and
non-welfare pork is very difficult to certify by chemical
analysis. To the best our knowledge, there is no stablish
chemical method to certify animal welfare and non welfare pork in market. This study was carried out to establish a analysis method that will be help to know the status of vitamin A and vitamin E quantity in animal welfare and non-welfare pork. In this study, we have analyzed of Vitamin A and vitamin E amount in 21 pork
sample from two farm, Korea. Out of these, 7 was animal
welfare pork (Farm 1) and 14 was not animal welfare
pork (Farm 1 and 2). All samples were extracted by saponification, dehydration and then analyzed with high performance liquid chromatography coupled with diode array detector (HPLC-DAD). In farm 1, Vitamin A content
was 2.759 " } 0.52 μg/100 g in non-welfare pork, which
was slightly higher than welfare pork (2.439 " } 0.386
μg/100 g) and Vitamin E content was 0.029 " } 0.028
mg/100 g in welfare pork, which was higher than
non-welfare pork (0.017 " } 0.014 mg/100 g). In contrary,
Vitamin A and vitamin E content of Non welfare pork
between farm 1 and farm 2 are not similar. So, growing
and feeding condition of animal will be a major factor
for this difference.
P02-94
Lycopene Contents and Antioxidant Activities of Various Solvent Extracts from Autumn Olive Berry

Ae-Jin Jo, Mun-Ju Kim*, Jung-In Kim. Department of
Smart Food and Drugs, Inje University, Gimhae 50834,
Korea
Autumn olive (Elaeagnus umbellata Thunb.) was reported to be a good source of many physiologically active
substances with strong antioxidant activities. Lycopene
is a non-provitamin a carotenoid with strong antioxidant
activity. This study was carried out to investigate antioxidative activities in vitro and determine lycopene contents of autumn olive berry (AOB) extracts prepared using various solvents. The four solvent systems included
100% ethanol (E), 100% methanol (M), the mixture of
hexane/acetone/ethanol (2:1:1, v:v:v) (HAE), and the
mixture of hexane/acetone/methanol (2:1:1, v:v:v) (HAM).
Antioxidant activity was determined by measuring 2,2diphenyl-1-picrylhydrazyl (DPPH) radical scavenging
activities using Blois method, whereas lycopene contents
were measured by Sadler assay. DPPH radical scavenging activities of HAE and HAM extracts were higher
than those of E and M extracts. Lycopene contents of
the extracts decreased in the order of HAE > HAM >
E > M. These results suggest HAE extract of AOB
showed strong antioxidative activity and contained high

amount of lycopene.
P02-95
Comparison of Larger Beer Taste Using Taste Sensing
System

Sang Sook
Kim1, Miran
Kim1, JeongAe1* 1Heo2, Yang Soo
1,3
1
Byeon , Dabeen Lee , Han Sub Kwak . Research Group
of Food Processing, 2Korea Food Research Institute,
Wanju 55365, Korea, Technical Service Center,3 Korea
Food Research Institute, Wanju 55365, Korea, Department of Biotechnology, Korea University, Seoul 02841,
Korea
Larger beer is the largest sub-category in beer industry
and approximately 90% of beer market in Korea is composed of the larger beer. The taste of larger beer is very
subtle; therefore, it is difficult to characterized the taste
of larger beer by human subject. Recently, electronic
taste measurement is spreading to measure taste of various foods. Therefore, we investigated the taste of domestic (6 samples) and imported (12 samples) using
Taste Sensing System. The principal component analysis showed the larger beer sold in Korea divided into
three groups mainly by bitterness, saltiness (body perception), and richness. Generally beer imported in German or pilsner style beer had high bitterness. Beer from
Europe except German, Korean, and Japan beer had balanced taste. US larger and some Korean beer had very
mild taste. In each taste attribute, bitterness had the
largest variation across the samples, followed by sourness. Korean larger beer samples were spread on the bitterness-sourness plot as the imported beer samples. The
larger beer samples had also large variation in umami
and saltiness (body perception). US, Mexico, Japan, and
some Korean beer samples had smooth body perception,
on the other hand, beer from Europe and Korea had
stronger body perception. Umami taste had a similar pattern to the saltiness (body perception). Throughout the
electronic taste measurement, larger beer sold in Korea
were clearly grouped and consumers can select or substitute various larger beer based on their appetite.
P02-96
Evaluation of commercial kits for detection of shrimp
allergens in kimchi and salted-fermented shrimp

Seul-Gi Jeong*, Ji Yoon Chang, Sung Hyun Kim. Research and Development Division, World Institute of
Kimchi, Gwangju 61755, Korea
Shrimp is responsible for a significant part of allergies
related to crustacea. It is widely used in processed foods,
including Korean traditional fermented foods, such as
kimchi. Hidden allergens are a serious problem for allergic consumers because even low amounts of shrimp can
trigger allergic reactions. Accurate food labelling is the
most effective means of preventing the consumption of
allergenic ingredients by the allergic individuals. To ver-
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ify labelling compliance and minimize the risk of crosscontaminations, it is necessary to compare the performance of methodologies for the determination of hidden allergens in foods. In this study, seven commercial kits
based on two major methodologies, real-time polymerase
chain reaction (RT-PCR) or enzyme-linked immunosorbent assays (ELISA), were evaluated for their ability
to detect shrimp allergens. The highest recovery was observed with the SureFood RT-PCR kit and Ridascreen
ELISA kit, whereas five other kits underperformed in the
detection of allergen content of kimchi and its ingredients, namely salted-fermented shrimp (saeu-jeot) and
salted-fermented shrimp sauce (saeu-aekjeot). The variation in recovery among the kits depended on detection
limit and reactivity to the shrimp allergens, tropomyosin
and sarcoplasmic calcium-binding protein.
P02-97
Development of Monoclonal Antibody for Kimchi Starter Lactobacillus curvatus WiKim38 Detection

Moeun Lee*, Jeongeun Mun, Jung Hee Song, Seul-Gi
Jeong, Jung Eun Yang, Ji Yoon Chang. Research and
Development Division, World Institute of Kimchi, Gwangju 61755, Korea
The use of kimchi starters has been considered to produce the quality standardized products. The starter population in kimchi might change in accordance with the
fermentation conditions or various raw materials. Monoclonal antibodies for kimchi starter Lactobacillus curvatus WiKim38 have been produced for the tracking of specific kimchi starter, which is used for control of kimchi
fermentation. The immunoglobulin-producing hybridomas were derived from spleen cells of Balb/c mice immunized with a conjugate of heat-killed Lactobacillus
curvatus WiKim38 and adjuvants. The cells were fused
with the Sp2/0 myeloma cells. The antibodies produced
are specific for Lactobacillus curvatus WiKim38 and do
not cross-react with other lactic acid bacteria (17 Lactobacillus spp. and 20 other LABs) usually found in kimchi.
This method could be used to detect the Lactobacillus
curvatus WiKim38 specifically, easily and rapidly by an
enzyme-linked immunosorbent assay in kimchi samples.

P02-98
Characterization of the Volatile Compounds in Kimchi
Prepared with Pichia kluyveri WK by HS-SPME/GCMS

Jung Hee Song*, Moeun Lee, Jeongeun Mun, Ji Yoon
Chang. Research and Development Division, World Institute of Kimchi, Gwangju 61755, Korea
The purpose of this study is to investigate the effects
of Pichia kluyveri on the volatile flavor compounds of
kimchi. Kimchi inoculated with Pichia kluyveri WK
(WK-kimchi), and without (N- kimchi) were prepared,
and stored at 6°C for 28 days. Volatiles of all samples
were analysed by headspace solid phase micro-extrac-

tion gas chromatograph-mass spectrometry (SPME-GC/
MS). The solid-phase micro-extraction conditions were
further optimized by carefully selection of the fibers (85
μm, PDMS/DVB SPME fiber), the extraction and the desorption time. Thirty-nine compounds were detected in
the N kimchi, and 63 compounds in the WK-kimchi. The
volatiles, including alcohols (13.96%), ethyl ester (25.61
%), and nitriles (2.96%) were detected in the WK-kimchi
rather than in the N-kimchi. In particular, WK Kimchi
was found to have significantly higher glucosinolates
(GLSs) resolution because nitriles were detected more
than N Kimchi. There were differences in flavor between
two kinds of kimchi.
P02-99
Comparison of the active ingredients and antioxidant
activity of four different types of pumpkins

A Ro Cho*, Jae Ran Kang, Gun Su Cha, Min Jung Kang,
Jung Hye Shin. Namhae Garlic Research Institute, Namhae 668-812, Korea
In this study, we compared and analyzed the active ingredients and antioxidant activities of four different types
of pumpkins (peanut pumpkins; PP, sweet pumpkin; SP,
mini sweet pumpkin; MP, and orange pumpkin; OP). The
moisture contents were 71.42∼85.88%, and highest in
PP. The highest contents of brix and crude fat were 14.10
brix and 2.19%, respectively, in OP. The total phenolic
content of OP was about three times higher than SP. The
content of vitamin C was the highest with 5.31 mg/100
g in MP. Total free sugar content was the highest in
MP and sucrose content was higher than fructose and
glucose. Among organic acids, the oxalic acid content
was significantly higher in PP, and succinic acid was detected in SP and MP, but they has not shown significantly difference. The content of K was the highest
than other minerals and Ca content was 5.6 times higher
in OP than MP. The carotenoid contents were the highest
in PP (1.37 mg/100 g), followed by OP, MP and NP.
P02-100
Quality Characteristics of Spinach by 3 different Regions

A Ro Cho*, Min Jung Kang, Jung Hye Shin. Namhae
Garlic Research Institute, Namhae 668-812, Korea
Namhae (NH), Shinan (SA) and Pohang (PH), which are
representative areas of spinach cultivation in winter. In
this study, the quality characteristics of these regions
were compared and investigated. The moisture content
of PH (87.84%) was higher than NH (83.66%) and SA
(86.62%). The vitamin C content was significantly higher
in NH and SA. The chlorophyll content, especially chlorophyll b value of SA was higher than that of other regions. Total chlorophyll content of SA was 52.02 mg/kg
while NH was 45.90 mg/kg and PH was 41.12 mg/kg.
The total phenolic compound was 1.4 times higher in NH
(117.14 mg/100 g) than PH (84.99 mg/100 g). Flavonoid
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content was also similar to total phenolic compounds,
with NH about 1.8 times higher than PH. The free sugar
content of spinach was significantly higher in NH (59.72
mg/100 g) than in the other two regions. The mineral
content was found to be high in K, Mg, P and Na, and
the total content was high in NH. The results of comparing the spinach from three regions, spinach grown in NH
was higher content of total phenolic compound, flavonoid,
free sugar and minerals than others.
P02-101
Physicochemical Characteristics of Garlic (Allium sativum L.) from Major Cultivation Areas in Korea

A Ro Cho*, Gun Su Cha, Jae Ran Kang, Min Jung Kang,
Jung Hye Shin, Gyoung Min Kim. Namhae Garlic Research Institute, Namhae 668-812, Korea
Physicochemical characteristics of garlic collected from
the 9 different growing regions [southern ecotype garlics
(Namhae, Changnyeong, Haenam, Goheung, Seogwipo
and Sinan), northern ecotype garlics (Uiseong, Danyang
and Seosan)] were analyzed to provide basic data for
preparing nutritional composition of garlic. The average
bulbs weight and diameter were 42.20∼84.81 g and 47.57
∼66.72 mm respectively. Counts of garlic clover were
6.65∼14.05. The average clovers weight and diameter
were 4.54∼6.93 g and 19.67∼23.45 mm. L color value
of garlic were 79.15∼80.62, a color value were -0.97∼
-2.36 and b color value were 19.23∼21.43. The moisture,
ash and texture were 44.68∼63.42%. 1.46∼1.82% and
4,147.03∼5,050.05 g, respectively. Fructose, glucose and
sucrose contents were 1.05∼2.92, 1.22∼4.74 and 4.38∼
9.22 mg/g. Total phenol compounds were 91.00∼98.48
mg/100 g. 9 kinds of organic acids were detected in garlics. The contents of S-allyl cysteine (SAC), γ-glutamyl
-S-allyl cysteine (GSAC), alliin and allicin were 0.50∼
3.21, 156.51∼807.38, 597.90∼1,120.25 and 242.76∼416.46
mg/100 g, respectively.
P02-102
Effect of dietary complex plant and mineral extracts
on meat quality in pork

Ye Seul Seo1*, Hyeoung Seog Park2, Eun Ju Yang1. 1Food
Research Center,2 Jeonnam Bioindustry Foundation, Naju
58275, Korea, EFC Co., Gwangyang 57714, Korea
This experiment was conducted to investigate the effects
of water supplementation with medicinal herb extract
(MHE) and mineral extract (ME) on meat quality in pork.
MHE were prepared by different ratios of Geranium
thunbergii (GT) and Mentha piperascens (MP). The 20
heads of commercial Landrace×Yorkshire×Duroc (LYD)
crossbreed pigs were divided into 4 groups: basal water
only (control), 0.1% MHE (GT : MP=4:1) and 0.1% ME
(T1), 0.1% MHE (GT : MP=1:4) and 0.1% ME (T2) and
0.1% MHE (GT : MP=1:1) and 0.1% ME (T3). The meat
quality of pork loin were evaluated by proximate compo-

sition, pH, cooking loss, drip loss, total phenol content
and sensory evaluation. The proximate composition,
cooking loss, drip loss and pH were not significantly different among the control and treatment groups. Total
phenol content of treatment were higher (P <0.05) than
control. In sensory evaluation, the off-flavor, off-odor
and overall acceptability of boiled pork revealed significantly higher in T3 group than in others (P <0.05). As
a result, dietary supplementation with 0.1% MHE (GT
: MP=1:1) and 0.1% ME could be recommended for the
production of high quality meat.
P02-103
Verification of Vitamin B2 Analysis for Update of National Seafood Nutrient Database

Bomi Jeong*, Hyun-Gyu Moon, Jiyeon Chun. Department
of Food Science and Technology, Sunchon National University, Suncheon, Jeonnam 57922, Korea
Various kinds of seafoods are available all year around
and have been used as a good nutrient source in the
Korean diet. However, information on some water-soluble vitamins of marine products is still missing in the
national food composition table. In this study, high performance liquid chromatography equipped with a fluorescence detector (HPLC/FLD) was applied for analysis
of vitamin B2 (flavin adenine dinucleotide (FAD), flavin
mononucleotide (FMN) and riboflavin) in seafood. FAD,
FMN, and riboflavin were detected uniquely at 9, 16 and
31 min, respectively, on HPLC chromatograms and all
FLD responses against the concentrations
(0.015∼0.993
μg/mL) showed excellent linearities (r2>0.998). The limits of detection of FAD, FMN and riboflavin were 0.049,
0.020, and 0.005 μg/100 g, respectively. The limits of
quantification were found to be 0.138, 0.058, and 0.014
μg/100 g for FAD, FMN and riboflavin, respectively.
Analysis of vitamin B2 showed acceptable precision (repeatability 3.4% RSD and reproducibility 4.2% RSD) and
accuracy (101.3% recovery) for AOAC guideline. The
validated analytical method was applied for determination of vitamin B2 in Pampus echinogaster and Anadara broughtonii and found to be 0.064 and 0.260 mg/100
g, respectively. It was close to the vitamin B2 contents
of pomfret (0.09 mg/100 g) and ark shell (0.2 mg/100 g)
in the Korean food composition table. This study analyzed vitamin B2 derivatives in seafood and validated the
applied analytical method in order to assure reliability of
national food nutrient database.
P02-104
Validation of Analytical Method of Marker Compounds
in Extract of Oenanthe javanica as a Functional Health
Ingredient

Jung Eun Kim*, Yoo Kyung Seon, Joo Hee Hong, Mi-Ae
Bang. Jeonnam Bioindustry Foundation, Food Research
Institute, Naju 58275, Korea
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This study was conducted to establish an HPLC analysis
method for determination of marker compounds as part
of materials standardization for development of health
functional food materials from Oenanthe javanica in
Naju. The quantitative determination method of isorhamnetin as marker compounds of Oenanthe javanica
extract (OJE) was optimized by HPLC analysis using a
C18 column (4.6×150 mm, 5 μM) with distilled water as
the elution gradient and acetonitrile as the mobile phase
at a flow rate of 0.8 mL/min and detection wavelength
of 360 nm. The HPLC/DAD method was applied successfully to the quantification of marker compounds in
OJE after validation of the method with linearity, accuracy, and precision. The method showed high linearity
of 2the calibration curve with a coefficient of correlation
(R ) of 0.9998, and limit of detection and limit of quantification were 0.958 μg/mL and 2.902 μg/mL, respectively.
Relative standard deviation values from intra-day and
inter-day precision were less than 2.43% and 1.8%, respectively. Recovery rates of isorhamnetin at 6.25, 12.5,
and 25 μg/mL scored between 77.64∼89.22% with RSD
values from 0.658∼1.906%. The results suggested that
optimized extracts of Oenanthe javanica were utilized
could be applied to quality control and validation of analytical method of marker compounds.
P02-105
Effect of Starter and Green Tea Powder on Fermentation
Quality of Low-sodium Kimchi

Chang-Gon Lee*, Suk Jung Kim, Yoo Kyung Seon, Ye
Seul Seo, Mi-Ae Bang, Eun Ju Yang. Food Research
Center, Jeonnam Bioindustry Foundation, Naju, Jeonnam,
58275, Korea
This study was carried out to investigate the effectiveness of Lactobacillus paracasei subsp. paracasei ML7 as
kimchi starter and green tea powder for fermentation of
low-sodium kimchi. In order to decrease the sodium content of kimchi, low-sodium kimchi (LSK) was prepared
by adjusting the salinity of brine (8%) in the preparation
of pickled vegetable. Control was LSK with no added
ML7 and green tea powder. The treatment group consisted of mixture of ML7 and green tea powder (GTM)
and green tea powder added (GTP). The amount of green
tea powder added to the treatment groups except for LSK
was 0.2 (w/w). Analysis was performed after fermentation at 10°C for 14 days. After 14 days on fermentation
of low-sodium kimchi, the acidity and pH of GTM and
GTP were significantly decreased compared to LSK. On
the other hand, after 14 days of fermentation, the hardness of low-sodium kimchi was significantly higher in
GTM and GTP than in LSK. As the fermentation period
of low-sodium kimchi increased, number of lactic acid
bacteria and yeast of LSK, GTM and GTP increased
significantly. The result of sensory evaluation showed
that GTM had the highest appearance, sourness, carbonated taste, savory taste, saltiness, bitterness, astringency and overall acceptability. In conclusion, the com-

bination of ML7 and green tea powder on LSK can produce low-sodium kimchi with excellent texture, sensory
characteristics and functionality of green tea.
P02-106
Analysis of Vitamin B6 Derivatives in Fish Products
and Method Validation

Eunyoung Park*, Jiyeon Chun. Department of Food Science and Technology, Sunchon National University, Suncheon, Jeonnam 57922, Korea
Vitamin B6 is one of water-soluble vitamins present in
trace amounts in foods, which is susceptible to heat treatment and easily destroyed during processing. Vitamin B6
exists in seafood as various derivative forms such as
pyridoxamine, pyridoxal, pyridoxine, and their phosphates.
However, national food composition table provides only
pyridoxine content for vitamin B6 and the other vitamin
B6 forms have been excluded. In the study, three major
forms of vitamin B6, pyridoxamine, pyridoxal, and pyridoxine, were determined by using HPLC coupled with
a fluorescence detector and the applied method for fish
products was validated. Vitamin B6 assay showed recovery of 101.1%, indicating good accuracy. Coefficient variations of inter- and intra-day precisions ranged by #3.5
∼6.7% and #2.5∼3.0%, respectively, showing good precision. Pyridoxamine contents were 0.019, 0.021, and 0.031
mg/100 g for large, medium, and small anchovies. Pyridoxal contents of dried anchovy were much lower than
pyridoxamine contents (0.003∼0.009 mg/100 g). Pyridoxamine and pyridoxal were not detected in all anchovy
broth samples while pyridoxine was not detected in both
dried anchovy and its broth.
P02-107
Analysis of Vitamin B12 in Dried Anchovy and Broth

You Na Jeong*, Jiyeon Chun. Department of Food Science and Technology, Sunchon National University, Jeonnam 57922, Korea
Dried anchovy is one of the basic ingredients used for
preparation of soup and stew in Korea. Usually, it is
boiled in water to extract many desirable components especially providing taste and nutrients and then only anchovy broth is used for preparation of various dishes.
Vitamin B12 is a water-soluble vitamin found mainly in
animal food. In this study, total 6 kind of dried anchovies
and broths were analyzed for vitamin B12 by using immunoaffinity-HPLC. Vitamin B12 analysis for standard
reference material gave an 100.5% recovery, indicating
good accuracy. Coefficient variation values 
of inter- and
intra-day precision analyses were 4.6% and 2.7%, respectively, showing good precision. The detection and
quantification limits of immunoaffinity-HPLC analysis
were 0.006 and 0.016 μg/100 g, respectively. The vitamin
B12 contents of dried anchovy were affected by their size,
resulting that the highest vitamin B12 was in the order
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of large anchovy (42.61±1.17 μg/100 g), middle (25.21±
0.68 μg/100 g), and small (8.78±0.11 μg/100 g) anchovies.
Anchovy broth prepared from large anchovy showed the
highest vitamin B12 content of 0.59 μg/100 g, but it was
limited to about 1.4% of the vitamin B12 level of large
dried anchovy. Vitamin B12 was not detected in anchovy
broth prepared from anchovy tea bag product. It indicates
that in order to intake of vitamin B12 through anchovy,
using dried anchovy is much better than using anchovy
broth. Based on method validation data, all analytical data of this study are reliable enough for update of vitamin
B12 database on anchovy.
P02-108
2018 우리술 품평회 출품 탁주의 이화학적 특성

이지현*, 정석태, 강지은, 임보라. 국립농업과학원 발효가
공식품과
본 연구는 2018년도 우리술 품평회에 출품된 탁주의 이화
학적 특성을 알아보고자 하였다. 대상 주종은 우리술 품평
회 탁주 부문에 참가한 주종 중에서 입상 제품 3가지를 포
함한 비살균 탁주 10종, 살균 탁주 10종을 분석하였다. 비살
균 탁주 선발 기준은 입상 제품 3가지와 비슷한 수준의 알
코올 함량으로 하였다. 각 제품의 이화학적 특성을 보기
위하여 가용성 고형분, 환원당, 알코올, pH, 총산, 아미노산
도를 주류분석기준에 따라 실험하였다. 살균 탁주와 비살
균 탁주의 이화학적 성분 분석 결과 가용성 고형분은 각각
9.3±3.6%, 15.4±7.5, 환원당은 각각 5.3±2.8%, 9.0±4.5%, 아
미노산도는 각각 1.4±0.5 mL, 3.5±1.0 mL로 나타났다. 살균
탁주에서 비살균 탁주보다 비교적 높은 함량을 나타냈다.
알코올 함량의 경우 살균 탁주, 비살균 탁주 각각 8.3±3.5%,
10.5±1.7%로 당분 함량과는 반대로 살균 탁주가 비살균
탁주보다 낮은 함량을 나타내었다. pH는 각각 4.2±0.3, 4.3
±0.2로 나타났고, 총산은 각각 0.2±0.0%, 0.3±0.1%로 나타
났다. 살균 탁주의 경우 비살균 탁주보다 당이 적었고 알코
올 함량이 높은 것으로 보아 알코올 발효 효율이 높았음을
알 수 있었다.
P02-109
Antioxidant activity and Beta-carotene Content of
Watermelon Varieties Cultivated in Chungbuk

Hyun-Ju Eom*, Eun Jeong Kim, Hyang-Sik Yoon, Nu
Ri Kwon, Min Ji Choi, Sol ji Noh, Tae Il Kim, Youngho
Kim. Chungcheongbukdo Agricultural Research and Extension Services
The purpose of this study was to analyze the physicochemical characteristics and beta-carotene content of
watermelon from 10 varieties provided by Watermelon
Institute. The flesh color of watermelon was red except
dark yellow-flesh 242-1 and yellow-flesh 331 varieties,
and the soluble solids was 10∼11 brix. The pH values
were 5.68∼6.92 in all watermelon varieties. The 242-1
varieties had highest pH as 6.92, whereas 232 had lowest
pH as 5.68. The ABTS radical scavenging activities
ranged from 29% to 61% in all varieties. Among them,
high content of antioxidant activities were found in vari-

eties of 242-1-1 and 231-2. The total polyphenol contents
ranged from 44.78∼75.42 mg%, and the highest value
was in 231-2 varieties and the lowest value was in the
242-1 varieties. The beta-carotene contents varied significantly and ranged from 27.02 to 466.3 μg/100 g in 10
Watermelon Varieties. The highest content was found
at 466.3 μg/100 g of 231-2 varieties, followed by 414.5
μg/100 g of 167-1 varieties and 334 μg/100 g 231-1-2
varieties, respectively. On the other hands, 242-1 and 331
varieties showed the lowest value of 27 μg/100g. The
results indicated that different varieties of watermelon
had different nutritional contents and physicochemical
characteristics.
P02-110
Discrimination of Geographical Origin for Perilla (Perilla frutescens) by Lipophilic Content Analysis with
GC-MS/MS

Hyun Young Kim*, Hyeonmi Ham, Mi Ja Lee, Woo Duck
Seo. Division of Crop Foundation, National Institute of
Crop Science, Rural Development Administration, Wanju
55365, Korea
This study attempted to determine such criteria for Perilla (Perilla frutescens). The lipophilic compounds were
obtained from 4 samples of domestic Perilla and 15 samples of Chinese Perilla by steam distillation. The metabolites were identified in the NIST Mass Spectral Library
via the obtained gas chromatography/mass spectrometer
(GC-MS/MS) data of 52 training samples. Multivariate
statistical analyses, such as principle component analysis
(PCA) and partial least squares-discriminant analysis
(PLS-DA) were performed using the SIMCA-P software package. Contents of α-tocopherol and α-amyrin,
the key components of perilla were distributed in the region of 16.7∼6.2 μg/g and 25.99∼3.52 μg/g, respectively
and were various according to the samples of the collected areas. Finally, β-amyrin, α-amyrin, γ-tocopherol,
α-tocopherol and β-sitosterol were selected as markers
to indicate the origin of Perilla. The statistical model developed was suitable for the determination of the geographical origin of Perilla. It is believed that traditional
Korean perilla can be managed more scientifically through
the development of logical criteria to verify their region
of cultivation, and that this could contribute to the advancement of the traditional perilla industry.
P02-111
갈치(Trichiurus lepturus)의 선도 판정 지표 개발을 위한
저온 저장 중 품질평가

유정완*, 김현재, 설다은, 고지윤, 김성희, 양지영, 이양봉.
부경대학교 식품공학과
갈치는 농어목 갈치과의 흰살생선으로 우리나라 국민의 선
호도가 높은 수산물 중 하나로 고등어와 함께 대중성 어종
이라 불릴 만큼 소비량이 많으며 세계적으로도 어획량과
소비량이 높아 유용 자원으로 널리 사용되고 있는 어종이
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다. 국내에서 조업되는 갈치는 주로 당일 조업된 것은 냉장
상태로, 원양에서 대량으로 조업된 것은 냉동상태로 유통
된다. 이 중 냉장상태의 어류는 미생물 활동 및 효소 활동과
관련된 저장 수명이 제한적이라고 알려져 있어, 유통 중
온도관리가 중요하기 때문에 이와 관련된 신선도 유지 및
품질 평가에 대한 연구가 필요하다. 따라서 본 연구는 갈치
의 객관적인 선도 판정의 기준 마련을 위하여 화학적 지표
로써 pH, trimethylamine(TMA), total volatile basic nitrogen(TVB-N)의 변화를 측정하고 이를 관능평가 결과
와 비교하여 선도 판정 지표를 제시하고자 한다. 실험에
사용된 갈치는 당일 새벽에 제주도에서 주낙으로 어획된
은갈치로 부산의 자갈치시장에서 구입하였으며 4°C에서
저장하여 갈치가 부패할 때까지 3일 간격으로 실험을 진행
하였다. 갈치의 관능평가는 quality index method(QIM)을
갈치의 관능적 변화에 맞게 설정하여 진행하였다. 관능평
가 결과 0일차의 QIM score는 0점이었으며 6일차에서는
9.8점, 갈치가 완전히 부패되었다고 판단된 15일차에서는
19.8점으로 증가하였다. 저장 6일차에서는 7명의 패널 중
3명이 식용에 적합하지 않다고 응답하였으며, 저장 9일차
에 모든 패널들이 식용 불가능하다고 판단하였다. 갈치의
pH, TMA, TVB-N 변화량은 QIM 결과와 동일한 경향을
보였다. 갈치의 pH는 저장기간 동안 완만한 증가를 보였으
며, 저장 9일차에서 pH 6.7로 일반적으로 알려진 백색육
어류의 부패점인 pH 6.7∼6.8의 범위로 증가하였다. TMA
와 TVB-N의 함량은 6일차에서 각각 2.97, 20.77 mg/100
g으로 TMA 함량은 어류의 초기 부패 값으로 알려진 3
mg/100 g에 도달하여 관능평가 결과와 동일한 경향을 나
타내었으나, TVB-N 함량은 갈치의 초기 선도 지표보다는
식용 및 가공한계 지표로 더 적합한 것으로 사료된다.
P02-112
콩 핵심집단 유전자원의 소야사포닌 유도체 함량 특성 분석
및 분포 검정

김현영*, 함현미, 이미자, 서우덕, 최만수. 농촌진흥청 국립
식량과학원 작물기초기반과
본 연구는 국산 콩 유전자원 중 핵심집단 393개 계통에 대
하여 콩의 기능성 성분 중 소야사포닌 유도체 함량을 분석
하고 그 함량에 관여하는 유전자 발굴 및 육종을 위한 소재
개발 또는 DNA 마커 제작에 활용할 수 있는 유전체 육종
의 기초 정보를 제공하기 위하여 연구를 진행하였다. 콩
유전자원 CMJ17-002 등 393개 계통의 종자는 국립식량과
학원 본원 시험포장에서 파종, 재배 및 수확한 샘플을 사용
하였으며, UHPLC-Orbitrap-MS 기기를 사용하여 소야사
포닌 유도체 함량을 분석하였다. 소야사포닌 유도체는 각
각 Soyasaponin Aa, Soyasaponin Ab, Soyasaponin Ba,
Soyasaponin Bb, Soyasaponin Bb`를 분석하였고 각 함량
의 합을 총 소야사포닌 함량으로 나타냈다. 결과 총 소아사
포닌 함량 분포는 가장 적은 함량은 54.0 mg/100 g(CMJ17050)으로 나타났고 가장 높은 함량을 나타낸 것은 279.0
mg/100 g(CMJ17-226)으로 넓은 분포를 나타냈다. 또한
핵심집단 중 약 30% 이상을 차지하는 121개의 계통이
104.0∼129.0 mg/100 g으로 소야사포닌 유도체 함량의 가
장 많은 분포를 나타냈으며, 약 70% 이상의 핵심집단 계통
(290 계통)이 80.0∼150.0 mg/100 g 분포를 나타냈다. 추후
본 소야사포닌 함량 데이터를 이용하여, GWAS와 같은 통
계분석을 진행하고 소야사포닌 함량 연관 유전자를 동정하
는 등 콩이 함유 하고 있는 기능성성분 함량이 높은 유전자

원 발굴 및 육종 소재개발에 활용할 수 있는 기초 정보를
제공할 수 있을 것이다.
P02-113
큰 가리비(Patinopecten yessoensis)의 선도 판정 지표 개
발을 위한 저온 저장 중 품질평가

고지윤*, 유정완, 설다은, 김현재, 김성희, 곽민경, 양지영,
이양봉. 부경대학교 식품공학과
큰 가리비(Patinopecten yessoensis)는 한해성 품종으로
써 각장이 20 cm까지의 크기를 갖고 있는 가리비류 중 대
형종이다. 서식 수온은 2∼22°C(적수온 15∼20°C)이며 우
리나라 동해안과 일본의 북해도, 러시아의 동해 및 사할린
에서 주로 서식하고 있다. 우리나라에서 가리비는 연간
10,000톤의 소비량을 갖고 있지만 지속적인 가리비 폐사가
이어지면서 국내에서 지난해 생산되는 가리비의 물량은
5,464톤으로 소비량에 비해 부족한 실정이다. 그리하여 나
머지 50%는 일본 수입에 의존하고 있다. 지속적인 수입
가리비의 수요 증가에 따라 소비자의 안전성을 위하여 가
리비의 안전 관리가 필요한 실정이다. 가리비의 경우 정해
진 관능검사가 없고 기준이 명확하지 않아 이와 관련된 품
질 평가에 대한 연구가 필요하다. 그리하여 본 연구는 가리
비의 선도 판정 기준을 마련하기 위해 화학적 지표로써
pH, trimethyl amine(TMA), total volatile basic nitrogen
(TVB-N)과 GC-MS를 이용한 휘발성 유기화합물을 측정
하였으며, 미생물 지표로써 생균 수의 변화를 측정하고, 이
를 관능평가 결과와 비교하여 선도 판정 기준을 제시하고
자 한다. 실험에 사용된 큰 가리비는 전날에 일본에서 수입
된 가리비로 부산의 자갈치 시장에서 구입하였으며. 4°C에
서 저장하였으며, 가리비의 품질변화는 3일 간격으로 실험
을 진행하였다. 가리비의 관능평가는 quality index method(QIM)를 껍질의 결합력, 열린 정도, 관자와 육의 색,
texture와 냄새로 진행하였다. 0일차에선 QIM 점수가 0점
이었으며 시간이 지날수록 점수가 증가하는 것을 볼 수 있
었으며, 가리비의 TMA, TVB-N 또한 시간이 지날수록
증가하는 경향을 볼 수 있었다. pH의 경우 0일차보다 감소
하는 경향을 보였으며, TMA와 TVB-N의 변화량은 다른
어류보다 완만하게 증가하는 것을 볼 수 있었다. 생균수
측정은 36°C에서 48시간 배양한 후 생균수를 측정하였으
며 총 15일 동안 생균 수가 점차 증가하는 것을 볼 수 있었
다. 큰 가리비의 냉장저장 기간 중의 화학적 변화와 관능검
사의 비교분석에 의해 품질변화를 판정하고 선도 판정 지
표 자료를 제공한다.
P02-114
눈볼대(Doederleinia berycoides)의 선도 판정 지표 개발
을 위한 저온 저장 중 화학적, 미생물학적 품질평가

김성희*, 유정완, 김현재, 설다은, 고지윤, 양지영, 이양봉.
부경대학교 식품공학과
눈볼대(Doederleinia berycoides)는 농어목 반딧불게르치
과에 속하는 어종으로 주로 우리나라 서남해, 일본, 홍해
등에 서식한다. 눈볼대는 수심 80∼150 m의 바다 저층부에
서식해 어획 즉시 수압 차에 의해 폐사하며 냉장 또는 냉동
상태로 유통된다. 냉장상태의 어류의 경우에는 보관시간,
온도, 미생물 등에 의해 쉽게 부패하거나 품질이 현저하게
저하된다. 특히 유통 중의 온도 관리가 미생물, 효소의 작용
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에도 영향을 미치기 때문에 이에 대한 신선도 유지 및 품질
평가에 대한 연구가 필요하다. 따라서 본 연구에서는 냉장
온도에서 시간변화에 따른 눈볼대의 품질평가를 통하여 눈
볼대의 선도 지표를 제시하고자 한다. 실험에 사용된 눈볼
대는 당일 새벽에 남해에서 어획되었으며 부산의 자갈치시
장에서 구입하였다. 4°C에서 저장하여 눈볼대가 부패할 때
까지 3일 간격으로 실험을 진행하였다. 관능평가는 quality
index method(QIM)를 눈볼대의 관능적 변화를 기반으로
변수를 설정하여 진행하였다. 선도 변화를 측정하기 위한
화학적 지표로써는 pH, trimethylamine(TMA), total volatile basic nitrogen(TVB-N), GC-MS를 이용한 휘발성
유기화합물을 측정하였으며, 미생물학적 지표로써 생균수
의 변화를 측정하였다. 실험 결과값과 관능평가를 서로 비
교분석하였다. 생균수 측정은 36°C에서 48시간 배양한 후
측정하였으며, 저장기간 동안 증가하는 것을 볼 수 있었다.
pH는 저장 기간 동안 완만한 증가를 보였으며 TMA, TVBN, 또한 저장 기간 동안 증가하였다. 눈볼대의 냉장저장
기간의 화학적 변화와 관능검사의 비교분석에 의해 품질변
화를 판정하고 과학적인 기초자료를 제공한다.
P02-115
Selection of Fermentation Starter of Meju with anchovy
and Its Growth Characteristics

Ji Sun Park*, Ye Seul Seo, Eun Ju Yang. Food Research
Center, Jeonnam Bioindustry Foundation, Naju 58275,
Korea
In this study, a fermentation starter with high proteolytic
activity which suitable for fermentation of meju with anchovy was selected from among strains isolated from
traditional fermented food and its growth characteristics
was evaluated. The proteolytic activity of 27 isolated
bacteria strains was measured, and eight strains with
relatively high activity were screened first. The selected
strains were used to ferment the anchovy meju samples.
As a result, the flavor of anchovy meju applied a B. velezensis L2 strain was the best and the proteolytic activity
was the highest at 5,990 Unit/mL. Thus, the L2 strain
was selected to the fermentation starter. To identify the
growth characteristics of a L2 strain, growth rate and
proteolytic activity were measured by incubation at different time(0∼120 hours) and temperature(30∼50°C)
conditions. The maximum growth and enzyme activity
was shown after 28 hours. And the optimum temperature
of the bacteria was identified as 30°C. To evaluate the
salt resistance of the L2 strain, growth rate was measured by incubation under different NaCl concentration
conditions (0∼20%). The bacteria grew most3 at 5% NaCl
concentration condition, and survived by 10 CFU/mL at
even 20% NaCl concentration condition. These results
suggest the L2 strain, the fermentation starter, have salt
resistance.
P02-116
괭생이모자반 열수추출물의 비소저감 및 생리활성물질 변화
에 관한 연구

홍준호1*, 문상지1, 이미진1, 김동섭2, 조영익1, 한인준2, 성낙

윤2, 정지영3, 손지현3, 2김경수3. 1(재)전남생물산업진흥원
나노바이오연구센터, 한국프라임제약(주), 3조선대학교
식품영양학과
괭생이모자반(Sargassum horneri (Turner) C. Agardh)은
우리나라를 비롯하여 중국, 일본 등 동아시아 연안에 폭넓
게 분포되어 있는 갈조식물문(Phaeophyta)의 모자반과
(Sargassaceae) 모자반속(Sargassum)에 속하는 식용 해
조류이다. 괭생이모자반(S. horneri)는 부유성 해조류로서
중국에서 해류와 북서계절풍을 따라 우리나라 남해안과 제
주지역에 대량으로 유입되고 있으며 fucoidan, alginic acid
등의 기능성 다당류와 함께 fucoxantin, fucosterol 등의 다
수의 생리활성물질이 함유되어 있어 다양한 생리활성이 밝
혀지면서 인체에 유용한 기능성 식품으로 개발하고자 노력
하고 있다. 한편 국내에서 서식하는 톳, 모자반류의 일부
해조류에는 바다, 토양 등에 존재하는 유해물질인 비소
(As)가 함유되어 있다. ‘12∼’16년 식약처 조사 결과, 톳과
모자반의 총 비소는 각각 6.4 mg/kg, 6.0 mg/kg으로 다시
마 3.2 mg/kg, 김・미역 2.1 mg/kg보다 상대적으로 높은
함량을 보이는 것으로 보고하였다. 이에 본 연구에서는 괭
생이모자반을 기능성 식품과 화장품 원료로 활용하기 위한
바이오 활성소재로 개발하고자 괭생이모자반 추출물을 조
제하고 추출단계에서 비소(As) 저감조건을 확립하고 유효
성분의 변화를 비교하였다. 비소는 ICP-OES를 이용하여
총비소(total As)를 분석하였고 무기비소(inorganic As)와
유기비소(organic As)의 비소 화학종은 HPLC-ICP/MS를
이용하여 분리 분석하였다. 괭생이모자반 열수추출물에 함
유된 비소을 제거하기 위해 활성백토와 중금속저감제를 사
용하였고, 동일조건에서 30분간 반응하였을 때 비소저감률
은 각각 54.0%, 90.8% 보였다. 중금속저감제의 최적조건
확립을 위해 비율을 달리한 결과, 비소저감제 2%(w/w) 이
상의 조건에서 90% 이상의 비소가 저감되었다. 비소 저감
공정이 최적 확립된 조건으로 괭생이모자반을 파일럿 규모
의 실증 열수 추출 시 총비소 함량은 0.562 mg/kg에서 0.08
mg/kg으로 약 86% 이상 감소함을 확인하였다. 괭생이추
출물의 비소는 유기비소가 70%을 차지하는 것으로 나타났
다. 괭생이모자반의 열수추출물 유효성분으로 기능성 다당
류인 fucoidan을 확인하기 위해 3-methyl-1-phenyl-5pyrazolone(PMP) 유도체화와 UPLC-TOF/MS를 이용하
여 fucoidan의 구성당을 분리분석 하였다. 그 결과, 비소
저감 전후 열수추출물 내 fucoidan의 구성당인 fucose의
함량은 각각 0.30 mg/g, 0.29 mg/g으로 나타나 비소 저감에
의한 함량의 변화는 없는 것으로 확인되었다.
P02-117
휘발성 향기성분을 이용한 전호와 자화전화의 이화학적 판별
연구

1*, 이미진1, 문상지1, 고정윤1, 김희진1, 이슬아2, 문성
홍준호
3
민 , 2김춘성2. 1(재)전남생물산업진흥원
나노바이오연구센
터, 조선대학교 치예의과, 3(주)씨에스텍 기술연구소
미나리과(Apiaceae)에 속하는 전호(前湖)는 자화전호
(Angelica decursiva Franch. et Savatier., 일명 바디나물),
백화전호(Peucedanum praeruptorum Dunn) 그리고 토전
호(Anthriscus sylvestris (L.) Hoffm., 일명 아삼)로서 품목
간의 구분이 모호하게 사용되고 있으며, 특히 KHP의 1제
정에서 3개정까지 아삼(A. sylvestris (L.) Hoffm)의 뿌리
로 등재되어 있었으나 4개정에서 백화전호(P. praerup-
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torum Dunn)의 뿌리로 개정되기도 하였다. 현재 생약의

품목 간의 감별은 현미경 검경을 통한 내부형태학적 비교
나 DNA 바코드를 이용한 감별이 주류를 이루고 있으나
어디까지나 원물 형태를 보존하고 있을 시에만 사용 가능
한 제한된 방법으로서 추출 등 가공 시에는 위 방법으로
감별이 불가능하다. 원물의 기원 감별 및 가공 후의 진위판
별을 위한 이화학적 감별법의 개발이 필요하다. 본 연구에
서는 HS-SPME-GC/MS를 이용하여 전호와 자화전호의
휘발성 향기 성분을 분리 동정하고 이를 토대로 다변량 통
계분석의 일종인 선형판별분석(LDA)으로서 이화학적 판
별 여부 확인하였다. 전호와 자화전호의 휘발성 향기 성분
은 monoterpene hydrocarbon, oxygenated monoterpene,
sesquiterpene hydrocarbon, oxygenated sesquiterpene의
작용기별로 구분되었고 이를 LDA 통계처리에 의한 도식
화 결과, F1의 전체 데이터 영향력은 86.26%로 F2의 13.52
%보다 약 6.4배 차이를 보여 F2보다 F1에 의해 분리되는
영향력이 큰 것으로 확인되었으며 F1의 요인으로는 terpenes의 기본 골격인 isoprene((C5H8)n)의 단위분자 수로
n=2와 3으로 분류되는 monoterpenes과 sesquiterpene으로
분석되었으며 전호와 자화전호 각각의 잎과 뿌리는 선형판
별분석상 서로 다른 영역에 밀집하여 분포하고 그의 판별률
은 99% 이상으로 확인되었다. 본 연구를 토대로 HS-SPME
-GC/MS를 이용하여 각 식물의 휘발성 향기성분을 분석하
고 이를 선형판별의 통계 분석으로 각 식물의 유사품종과
부위를 명확하게 판별할 수 있는 이화학적 판별 기술로의
활용이 가능할 것으로 사료된다.
P02-118
시판 하면발효맥주의 이화학적 특성

권예슬*, 강지은, 정석태. 농촌진흥청 국립농업과학원 발효
가공식품과
본 연구에서 시판되고 있는 하면발효맥주 15종의 알코올,
산도, 아미노산도, 가용성 고형분, 환원당, 당산비, 휘발산,
색도를 비교 분석하였다. 맥주의 pH를 측정한 결과 4.06∼
4.49 일반 pH는 4.25∼4.6, FL과 RF처럼 맥아가 적게 첨가
(맥아 첨가량 10% 미만)된 맥주에서 pH가 유의적으로 낮
게 나타났다. 산도(mL/10 mL)는 1.47∼2.51 범위로 나타났
고, 아미노산도(mL/10 mL)는 0.27∼1.45 범위로 나타났다.
산도와 아미노산도 또한 맥아 첨가량이 낮은 RF가 유의적
으로 낮았다. 색도(EBU)는 5.40∼11.93 범위로 나타났는
데, 맥아 첨가량이 낮은 FL과 RF의 색도가 유의적으로 높
게 나타났다. 일반적으로 맥주의 색상은 농색맥주(45∼95
EBU)와 담색맥주(5.3∼7.5 EBU)로 구분되는데, 본 연구에
서 분석된 시판맥주는 담색맥주의 범위를 다소 초과하였
다. 환원당(%)은 0.10∼0.81, 가용성 고형분(°Brix)은 4.13
∼6.37, 알코올(%)은 3.80∼5.20, 휘발산(mg/L)은 32.2∼
80.2 범위로 나타났다. 시판맥주의 이화학적 특성을 시각적
으로 도표화하기 위해 주성분분석(PCA)을 실시한 결과 주
성분 1이 38.237%, 주성분 2가 24.041%로 총 분산의
62.277%를 설명하는 것으로 나타났다. 주성분 1의 양의방
향에 위치한 ST와 FB의 경우 아미노산도와 산도 알코올
이 유의적으로 높게 나타났고, 주성분 2의 양의방향에 위치
한 CL와 FL의 경우 환원당이 유의적으로 높게 나타났다.
ST 및 FB는 맥아100%, CL은 맥아보다 옥수수 함량이 주
를 이루고, FL은 맥아 10% 미만으로 맥주 원료차이에 의한
이화학적 특성 차이가 나타남을 알 수 있다. 쌀을 첨가하여
제조한 RF의 경우 알코올, 휘발산, 색도가 유의적으로 높

게 나타나, 쌀에 함유된 전분, 단백질, 무기질 함량에 의해
영향을 받은 것으로 사료된다. 본 연구는 국내 판매되고
있는 하면발효맥주에 대한 기초 자료를 제공하여 소비자가
선호하는 이화학적 특성의 범위를 제시할 수 있을 것으로
기대된다.
P02-119
Analysis of Structural Conversion in the Kimchi Incorporated Various Starch Pastes During Fermentation

Duyun Jeong*, Jinsol Song, Hyun-Jung Chung. Department of Food and Nutrition, Chonnam National University, Korea
This study was carried out to the identify and quantify
sugar-related metabolites and understand structural features of starch in kimchi added with various starch
pastes during fermentation. Various starch pastes (10%)
including waxy rice (WR), normal rice (NR), and wheat
(W) flours were added to kimchi and kimchi samples
were stored at 20°C for 24 hr for active fermentation,
then placed at 4°C for 20 days. The pH, total viable bacteria count, total starch content, sugar metabolites, and
structural analysis of starch remained in kimchi during
fermentation were examined. The pH of kimchi sample
added WR paste stored for 12 hr decreased sharply as
compared with other samples due to the increase in lactic
acid bacteria. Total bacteria count of kimchi added with
WR paste had the highest among the samples during
fermentation. Total starch content of NR and W kimchi
was higher than that of WR kimchi, which might be influence of amylose content in starch pastes, indicating
its enzyme resistance. Addition of WR paste to kimchi
induced relatively greater glucose and mannitol contents,
but lower fructose content than NR and WF kimchi. The
average chain length of the amylopectin of starch remained WR kimchi was gradually reduced according to
the fermentation. The proportion of short chains of starch
in NR and W kimchi did not show a significant change
during fermentation. Our results confirmed that the sugar-related metabolites and starch structure change were
highly influenced according to the added various starch
pastes, which could provide useful information for kimchi
industries.
P02-120
Quality Characteristics and Sensory Evaluation of
Brined Kimchi Cabbage with Abeliophyllum distichum
Nakai Extracts

Hyelyeon Hwang*, Mi Ai Lee, Ho Jae Lee, Seongeun
Kang, Sung Wook Hong. World Institute of Kimchi,
Gwangju 61755, Korea
Abeliophyllum (miseon-namu, white forsythia, or Korean abelialeaf) is a monotypic genus of flowering plants
in the olive family, Oleaceae. This study was conducted
to determine the effects of Abeliophyllum distichum
Nakai extracts on the processed product of brined kimchi
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cabbage by analyzing the quality characteristics. The
quality characteristics of kimchi cabbage brined in 10%
(w/v) salt solutions and Abeliophyllum distichum Nakai
extracts (1%; extracted with hot water), including the
pH, acidity, salting ratio, salinity, viable cell count, sensory parameters, were investigated at 4°C for 5 days.
The pH value (5.9∼6.2) and salting ratio (77.1%) of
brined kimchi cabbage with Abeliophyllum distichum
Nakai extracts (miseon-brined kimchi cabbage) were
higher than control. The salinity (1.3±0.04%) of them
was lower than control. Titratable acidity (0.18±0.03%)
of brined kimchi cabbage did not show any significant
differences during storage. The treatments of Abeliophyllum distichum Nakai extracts reduced total microbial
count by <2 log colony forming unit (CFU)/g on the
brined kimchi cabbages. The texture profile of miseonbrined kimchi cabbage was evaluated in terms of maximum force recorded in a typical force-distance diagram.
The hardness of miseon-brined
kimchi cabbage was increased from 680±60 g/cm2 to 860±20 g/cm2. The results
of the sensory evaluation showed that miseon-brined
kimchi cabbage significantly higher than that of control
in terms of appearance, pungent odor, taste, texture, and
overall acceptance. These results indicate that Abeliophyllum distichum Nakai extracts can be used as natural
ingredients in the development of miseon-brined kimchi
cabbage.
P02-121
향온곡의 발효기간별 품질 특성

박소영*, 임보라, 정석태. 농촌진흥청 국립농업과학원
향온곡은 보릿가루와 녹두가루를 섞어 누룩을 만드는 방법
으로 녹두국 제법 대로 빚으면서 쌀 대신에 보리를 이용한
것이다. 이 누룩은 향온주와 내국홍로 방에 사용된다. 본
연구는 향온곡 발효 경과에 따른 물리 화학적 특성 및 효소
활성 변화 등을 분석하여 향온곡의 기초 자료로 제공하는
것을 목표로 한다. 향온곡의 수분 함량은 발효 중 27.96%에
서 12.85%로 감소한 반면, 총 산 및 아미노산 함량은 각각
0.55%에서 0.9 7%로, 0.42 mL에서 3.12 mL로 증가하였다.
향온곡의 효소 활성은 발효가 진행됨에 따라 전체적으로
증가 하였다(당화력: 296.43∼2,373.85 unit/g, α-amylase:
7.82∼83.20 unit/g, α-glucosidase: 1.27∼9.10 unit/g, lipase: 33.77∼51.04 unit/L). 따라서 향온곡의 발효 기간 중
생성되는 물질을 파악하여 향온곡의 품질변화에 대한 지표
성분을 개발할 수 있으며, 품질제어에 활용할 수 있다.
P02-122
Effects of Dietary Feed Addictives on Quality Characteristics of Swine

Mi-Ae Bang*, Ye Seul Seo, Hye Min Seo, Seung Hui
Song. Food Research Center, Jeonnam Bioindustry Foundation
Our researchers found that fecal odors were reduced in
previous studies when the dietary feed addictives were
added to the feed. This study was conducted to evaluate

the effects of dietary feed addictives on quality characteristics in swine. Growing swine were randomly divided
into 2 groups (C: Commercial diet feed; T: Commercial
diet+feed addictive). The quality characteristics of swine
was evaluated by proximate composition, total nitrogen,
PH, cooking loss, drip loss, meat color, fatty acid and
free amino acid. The proximate composition, total nitrogen, cooking loss, drip loss and PH were not significantly
different among the control and treatment group. In case
of meat color, redness and yellowness were not significantly different among the control and treatment
group, whereas the lightness was significantly lower
(P <0.05) in treatment group. In amino acid composition,
lysine level of treatment was higher (P <0.05) than control. From those results, it was considered that feeding
addictives diet to swine enables odor reduction without
negatively affect meat quality.
P02-123
HPLC 및 LC/MS-IT-TOF를 이용한 곰취(Ligularia fischeri)와 동의나물(Caltha palustris)의 판별법

정지영*, 김경수. 조선대학교 식품영양학과
산채류는 식용이 가능하며 식품으로써 기호성과 식품학적
가치가 높아 직접섭취 뿐만 아니라 가공식품 형태로 생산
되며, 다양한 생리활성 연구 및 항산화능에 관한 연구가
지속적으로 연구되고 있다. 하지만 봄철 많은 잘못된 봄나
물 섭취로 인한 식중독에 대한 보고가 끊임없이 보고되고
있으며, 식용가능 산나물과 식용불가 식물과 외형이 비슷
하여 이를 쉽게 오인하여 섭취하는 경우가 대부분이다. 이
런 외형이 비슷한 나물들이 가공되었을 경우, 구별이 불가
능하기에 소비자의 안전과 신뢰를 위한 과학적인 판별법이
필요하다. 본 연구에서는 HPLC 및 LC/MS-IT-TOF를 이
용하여 식용식물인 곰취(Ligularia fischeri)와 이와 외형이
유사한 식용불가 식물인 동의나물(Caltha palustris) 간의
판별법을 개발을 목적으로 하였다. 분석 결과 식용불가 식
물인 동의나물에서 270 nm, magnoflorine과 245 nm, taspine 성분이 확인되었다. Magnoflorine과 taspine인 지표
성분으로 곰취와 동의 나물의 혼입 및 판별이 가능하다.
P02-124
Effect of feed additives on the Antioxidant activity and
its immunoreactivity in the swine

Mi-Ae Bang*, Ye Seul Seo, Seung Hui Song, Hye Min
Seo. Jeonnam Bioindustry Foundation Food Research
Center
This study was designed to explore the antioxidant effect
of feed additives and its immunoreactivity in swine. we
investigated the functional properties of swine by means
of measuring the contents of ABTS, DPPH radical scavenging activity. Flatting swine were divided into 2
groups; basal diet (control), basal diet supplemented with
0.1% feed additive. (Treatment) The DPPH radical scavenging activity were 13.5% (C) 23.2% (T), ABTS radical
scavenging activity were 47.46% (C), 51.82% (T) Next,
the effect of the feed with 0.1% enzyme on the immunity
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of swine was investigated. In the serum of immunoglobulins (IgA, IgG), the treatment groups was significantly
higher than the control. IgA were 2.84 mg (C), 3.34 mg
(T). Treatment was significantly higer. IgG were 36.82
mg (C) 41.16 mg (T). The blood immunological parameters of treatment also was strongly increased. The interferon-γ level was no significant difference between the
control and treatment groups, Treatment showed higher,
in the case of TNF-α the treatment was strongly increased than the control. Theses results demonstrated
that 0.1% feed additives extracts had an effective capacity of scavenging for antioxidant activity and immunity-related.
P02-125
Validation of Pantothenic Acid Assay (Vitamin B5 in
Marine Food) for Update of National Food Composition
Table

Md. Atiqual Islam*, Su-Jin Park, Jiyeon Chun. Department
of Food Science Technology, Sunchon National University, Suncheon 57922, Korea
Vitamin B5 is an essential nutrient which is needed to
synthesize coenzyme-A and metabolize proteins fats and
carbohydrates in human body. Korea is surrounded by
sea and marine foods are consumed nationwide in Korea,
but information on the vitamin B5 content of these foods
is insufficient. In order to provide reliable data on vitamin
B5 of marine foods and update national food composition
table, analytical method was verified based on the AOAC
single laboratory’s guideline. Vitamin B5 extract was analyzed by reverse phase high performance liquid chromatography coupled with an UV detector. Limits of detection and quantification of vitamin B5 assay were 0.30
μg/100 g and 0.80 μg/100 g, respectively. Linearity of
HPLC analysis for vitamin B5 was excellent (r2=1.000)
within the concentration range of 0.62∼49.30 μg/mL.
Both accuracy (103.9±0.5%) and precision (CV 0.7% for
reproducibility and 1.7% for reproducibility) of assay
were acceptable. Analyzed vitamin B5 values for thokhdae, blood clam and small octopus were 0.81±0.02,
0.53±0.04, and 0.14±0.01 mg/100 g, respectively. Based
on results of performance parameters, the applied method
could be used for quantification of the vitamin B5 contents of marine foods and update of national food composition table.
P02-126
Fermentation Properties of Doenjang Containing Different Levels of Lentinus edodes Powder

Yoo Kyung Seon*, Chang Gon Lee, Suk Jung Kim, Ye
Seul Seo, Ji Sun Park, Eun Ju Yang. Food Research
Center, Jeonnam Bioindustry Foundation, Naju, Jeonnam,
58275, Korea
Traditional Doenjangs with Lentinus edodes powder
(LEP) added at a concentration of 0, 1.5, 2, 2.5, and 3%

(w/w) were prepared and fermented for 4 weeks at 30°C.
The fermentation properties of LEP-added Doenjangs
were determined by measuring pH, amino-type nitrogen,
color, microbial amounts, and sensory evaluation. Aminotype nitrogen for Doenjang was increased with increasing addition of LEP but pH and total aerobic bacteria
were decreased. Amino-type nitrogen content, which
was 105∼112 mg% in initial fermentation period samples, increased to 217 mg% for control and to 230∼249
for LEP-added Doenjangs at the fermentaion 4 weeks.
In the color of Doenjang, ‘L’ of lightness, ‘b’ of yellowness, and ‘a’ of redness were decreased at LEP-added
Doenjang. In sensory evaluation, color, flavor, aroma,
salty, savory, bitter, sweet and overall acceptance of
Doenjang revealed higher in 2% LEP-added than in
others. In conclusion, the Doenjang with LEP generally
showed better quality than the Doenjang without LEP.
Especially, the Doenjang with 2% LEP had the best
scores in quality and sensory evaluation during 4 weeks
fermentation.
P02-127
Vitamin K Analysis in Commonly Consumed Foods

Seogyeong Lee*, Hyo Jin Kim, Hyein Choi, Hyun Jung
Kim. Department of Food Bioengineering, Jeju National
University, Jeju 63243, Korea
A fat soluble vitamin K found in nature is classified as
vitamin K1 (phylloquinone) that is present in green vegetables and vitamin K2 (menaquinone) in meat, fish, and
fermented foods. Vitamin K is involved in blood coagulation and is known to affect bone formation by promoting osteoblast formation. In this study, vitamin K1 and
K2 were analyzed in 18 food products, which were commonly consumed in Korea. Vitamin K was quantified by
reversed-phase HPLC using post column derivatization
and fluorescence detection. The calibration curves of vitamin K1 and K2 analysis showed good linearity within2
the concentration of 0.025075∼0.8024 μg/100 g with R =
0.999. Vitamin K1 and K2 in dried anchovy were non-detectable (ND). Vitamin K1 contents in dry taro stem,
boiled taro stem, and salting seaweed stem ranged from
22.39 to 256.81 μg/100 g and vitamin K2 contents were
ND. Vitamin K1 contents in sugar (white, brown, black)
were ND and in chocolate flavored ice creams (milkfat
content 0, 12, and 14.7%) and strawberry flavored ice
creams (milkfat content 0, 12, and 14.7%) ranged from
ND to 39.19 μg/100 g. These results showed that vitamin
K1 was mainly detected in food products while vitamin
K2 was non-detected. This research is part of a project
titled ‘Development of Korean food composition database
construction suitable for national dietary lifestyle’ funded
by the Rural Development Adminstration, Republic of
Korea in 2019.
P02-128
Vitamin E Analysis in Commonly Consumed Foods
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Hyo Jin Kim*, Seogyeong Lee, Hyun Jung Kim. Department of Food Bioengineering, Jeju National University,
Jeju 64243, Korea
Vitamin E is a group of eight lipid-soluble compounds
that include four tocopherol and four tocotrienol isomers
(alpha, beta, gamma, delta), known as chain-breaking
antioxidants. This study was suggested to provide information on vitamin E contents in 29 food products
which were commonly consumed in Korea. Eight different tocopherols and tocotrienols contents were determined by saponification extraction methods and analyzed
by high performance liquid chromatography. All vitamin
E isomers were quantitated and expressed as alpha-tocopherol equivalent (alpha-TE). The contents and alpha-tocopherol equivalent of vitamin E in marine products, sugars, and milk products ranged from N.D. (not
detected) to 10.63±0.05 mg/100 g and N.D. to 3.83 alpha-TE/100 g, respectively. The pine nut (raw) was
composed of 3.17 mg alpha-tocopherol, 5.33 mg gamma-tocopherol, 0.13 mg delta-tocopherol, 0.28 mg alpha-tocotrienol, 0.97 mg gamma-tocotrienol, and 0.74
mg delta-tocotrienol per 100 g of sample, which was the
highest among other various samples. Besides, alpha-tocotrienol in all samples was detected in the range of 0.13
to 0.25 mg/100 g. This study provides reliable data on
the tocopherol and tocotrienol contents of commonly
consumed foods in Korea for nutritional information and
food composition databases. This research is part of a
project titled ‘Development of Korean food composition
database construction suitable for national dietary lifestyle’ funded by the Rural Development Administration,
Korea in 2019.
P02-129
Changes of hydroxybenzoic and hydroxycinnamic
acid derivatives in green and black teas (Camellia sinensis) during different steps of processing

Min-Ki Lee*, Heon-Woong Kim, Seon-Hye Lee, Gelila
Asamenew, Suji Lee, Youngmin Choi, Jin Ju Park, SangHoon Lee. National Institute of Agricultural Sciences,
Rural Development Administration, Wanju-gun 55365,
Korea
Tea research has focused mainly on analyzing active ingredients in green tea and different types of fermented
teas such as oolong, black, and white teas. The present
study aims to investigate hydroxybenzoic (HBA) and
hydroxycinnamic acid (HCA) derivatives in green and
black teas (Camellia sinensis) at different steps of processing. A total of ten HBA and HCA derivatives were
identified in green and black teas using UPLC equipped
with diode array detector (HBA, 280 nm; HCA, 320 nm)
and ESI-MS. Among these derivatives, 5-O-galloylquinic acid (theogallin) and 4-O-p-coumaroylquinic acid
as predominant compounds were accounted for approximately 62% of total contents in both green and black
tea products. In both green and black teas, the total con-

tents of HBA and HCA derivatives tended to decrease
slightly during processing and then showed increment
after drying steps. On the other hands, caffeoylquinic
acid (CQA) derivatives were presented different patterns
between green and black teas. The CQA derivatives
were decreased steadily during black tea processing. But
these derivatives observed no change during green tea
processing. Therefore, each processing step plays an important role in enhancing and reducing the active ingredients of tea leaves. Especially, the drying step was
found to be important factor to increase their contents
in both tea processing.
P02-130
Determination of Caffeine in Foods Using High-performance liquid chromatography (HPLC)

Ho Soo Lim*, EunA Choi, Sang-Jin Lee, Seung Hwan
Kim, Yun-Sook Kang. Food Additives and Packaging
Division, Ministry of Food and Drug Safety, Cheongju,
187, Korea
Caffeine is found in natural products such as coffee and
cocoa beans, cola nuts, tea and many others. According
to food labeling regulations of Korea Food Sanitation
Act, total amount of caffeine should be used less than
0.015% in carbonated drinks and be labeled on liquid
products containing more than 0.015% of caffeine. A
simple method was applied for the analysis of caffeine
in foods using high-performance liquid chromatography
(HPLC). Liquid-type samples were appropriately diluted
with warm water, and solid-type samples were extracted
using hot water and Carrez solution, following centrifugation. Caffeine was determined by HPLC with C18
column (4.6×250 mm, 5 μm) and methanol:acetic acid:
water (20:1:79) as mobile phase. The calibration -1curves
of PG were linear in the range2 of 1 to 100 μg ml , with
good correlation coefficients (r >0.999). Recoveries ranged
from 83% to 108% for spiking levels of 10, 50, and 100
mg/kg caffeine in five samples (coffee, candy, soft drink,
chocolate, cocoa product), with relative standard deviation values below 6.5%. The limit of detections (LOD)
and limit of quantifications (LOQ) were 0.14 mg/kg and
0.42 mg/kg, respectively. The method is applicable to assess the daily intake of caffeine in Korea.
P02-131
Quality Characteristics of Dried Powder by Sweet Potato Pretreatment

Yu Na Jo*, Gi Jeong Ha, In Jong Ha, Hyeon Young Kim,
Sung Rae Cho. Gyeongnam Agricultural Research and
Extention Services, Jinju, Gyeongnam 52733, Korea
This study was performed to investigate the quality of
three sweet potato varieties (Shinyulmi, Hogammi, Shinjami) under different cooking conditions. Quality characteristics were measured water content, color, free sugar
content, dietary fiber content, vitamin C content, total
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phenol contents (TPC) and DPPH radical scavenging
assay. Moisture content was less than 10% under all
conditions. As a result of chromaticity values, ‘L’ value
in steamed was slightly higher than raw and roasted.
Vitamin C had highest content in raw among pretreatment conditions. Free sugar content was the highest in
Hogammi, and the change in pretreatment conditions
was insignificant. In all varieties, soluble fiber was higher in raw content than in steamed and roasted. Insoluble
dietary fiber showed the highest content of steamed
Shinyulmi, and similarly low values of raw and roasted.
Hogammi and Shinjami were significantly higher in raw
and steamed than in roasted. Compared with all varieties,
the total dietary fiber content was higher in raw and the
second steamed was higher. The total phenolic contents
of pretreatment conditions were similar in raw and
roasted contents of Shinyulmi and Hogammi, but slightly
lower in steamed. In addition, Shinjami showed a high
value in all conditions, of which the highest content of
steamed. In the DPPH radical scavenging activity,
Shinjami showed the highest activity value overall, and
steamed Shinyulmi and Shinjami showed significantly
higher activity than other pretreatment conditions. It is
expected that the quality of processed foods can be improved through the difference in the pretreatment methods of the varieties of sweet potatoes.
P02-132
Quality Characteristics and Antioxidant Capacities of
Commercial Set Yogurts in Korea

Young-Hee Noh, Ah-Soon Jang, Young-Hee Pyo*. Department of Food and Nutrition, Sungshin Women’s University
We investigated the quality characteristics and antioxidant capacities of domestic commercial set yogurt. 20
commercial set yogurt showed a pH of 4.05∼4.51, titratable acidity of 0.80∼1.45%, the viable counts of 6.65∼
9.39 log CFU/g, and total phenolic content of 0.71∼2.92
mg gallic acid equivalent/g dry weight (DW). The major
organic acid by HPLC with UV detection was lactic acid,
the content of which was 5.4 times and 46.5 times higher
than that of malic acid and citric acid, respectively. 20
commercial set yogurt examined showed antioxidant potential (1.62∼8.95 mM Trolox equivalent/g DW), which
was measured by scavenging activities of DPPH and
ABTS radical. The average antioxidant potentials of
commercial set yogurt containing fruit syrup were significantly (P <0.05) stronger than cream and plain yogurt.
A positive linear correlation was found between the total
phenolic contents and the antioxidant capacities, suggesting that phenolic components are likely significant
contributors to the antioxidant potentials of the commercial set yogurt.
P02-133
품종에 따른 복숭아, 사과, 포도의 식이섬유 함량비교

하기정*, 박빛나, 김현영, 하인종, 조성래. 경상남도농업기
술원
식이섬유는 생체 내에서 콜레스테롤의 흡수를 막아 성인병
을 예방하며 장내에서 영양분의 소화와 흡수를 억제하면서
포만감을 주기 때문에 다이어트에 도움이 되는 등 최근 식
품소재로서 중요성이 부각되고 있다. 식이섬유는 물리화학
적인 성질에 따라 수용성 식이섬유와 불용성 식이섬유로
나뉘며, 이에 따라 영양적, 생리적 특성이 다르게 나타난다.
본 연구에서는 품종별로 수집한 복숭아, 사과, 포도에 대해
서 식이섬유 함량을 분석하였다. 분석방법은 AOAC 분석
법을 이용하여 수용성 및 불용성 식이섬유를 분석하고 이
를 합산하여 총 식이섬유 함량을 구하였다. 분석법의 검증
을 위하여 표준인증물질(Standard Reference Material
3287)을 이용하여 정확성과 회수율을 평가하고, 내부품질
관리시료(In house control, 다시마)를 이용한 QC chart를
작성함으로서 재현성과 신뢰성을 확인하였다. 수집된 품종
은 복숭아 9종, 사과 5종, 포도 7종으로 꼭지, 심지, 씨를
제거한 것을 시료로 하였다. 품종별 식이섬유를 분석한 결
과 복숭아는 총 식이섬유 함량이 0.47∼3.35 g/100 g으로
나타났으며, 수용성 식이섬유는 0.22∼2.68 g/100 g, 불용
성 식이섬유는 0.15∼0.78 g/100 g으로 나타났다. 총식이섬
유 함량이 가장 높은 복숭아 품종은 3.35 g/100 g을 나타낸
천홍이었으며 0.47 g/100 g을 나타낸 장호원 품종이 가장
낮은 함량을 보였다. 사과는 총식이섬유 함량이 1.12∼2.61
g/100 g의 범위를 나타내었으며 품종별로는 홍로가 가장
높은 함량을 나타내었다. 사과의 수용성 식이섬유는 0.71∼
1.67 g/100 g, 불용성 식이섬유는 0.32∼1.17 g/100 g으로
수용성 및 불용성 식이섬유의 함량차이가 크지 않았다. 포
도의 총식이섬유 함량은 0.33∼2.84 g/100 g의 범위를 나타
내었는데 품종간의 차이를 보았을 때, 자량의 총식이섬유
의 함량이 2.84 g/100 g으로 자옥 품종 0.33 g/100 g보다
8.6배 높은 함량을 나타내었다. 포도의 품종별 수용성 식이
섬유는 0.06∼2.25 g/100 g, 불용성 식이섬유는 0.17∼0.59
g/100 g으로 나타났다. 본 연구의 결과를 볼 때 농산물 가
공 및 소비에서 영양정보를 알고자 할 때 품종이 고려되어
야 함을 보여주며, 본 자료는 품종별 농산물의 단백질 및
식이섬유 함량정보 DB구축에 활용할 수 있을 것이다.
P02-134
Folic acid and vitamin C content of domestic agricultural resources

Jong-Kug
Lee1*, Jeong
Lee1, Hui-Je Cho1, Yun-Jeong
1
2
1
Cho , Jin-Ju Park . Chungcheongnam-do Agricultural
Research
and Extension Services, Yesan 32418, Korea,
2Institute of Agricultural Science, Rural Development
Administration, Wanju 55365, Korea
The Rural Development Administration periodically prepared and published the National Standard Food Component Report and published the 9th edition in 2016. The
National Standard Food Component Statement is used
for policy establishment such as supply and demand control of food, evaluation of the people's nutritional status
through national health nutrition survey and setting
standards for nutrition, preparation of group diets, and
development of nutrition management programs. Currently, it is necessary to update data reflecting changes in
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food consumption trends due to the diversification of
simple meals and mini fruit vegetables due to the increase of single-person households, and the increase in
the cultivation of crops introduced outside the country.
By establishing a database on nutrition of food resources,
it will provide reliable nutrition for food products that
are diversifying, which will be useful data for improving
the health of the people and for food policies. This study
examined the folic acid and vitamin C content of 36 kinds
of food resources, including anchovies, sugar and ice
cream, consumed in Korea.
P02-135
Construction of analysis method to determine the origin of Paeonia lactiflora

1*, Seon Min Oh1,2, Bo-Ram Choi1,2, YoungDahye Yoon
1
Seob Lee , Geum-Soog Kim1, Dae Young Lee1. 1Department of Herbal Crop Research, National Institute of
Horticultural
and Herbal Science, RDA, Eumseong 27709,
Korea, 2Graduate School of Biotechnology and Department of Oriental Medicine Biotechnology, Kyung Hee
University, Yongin 17104, Korea
As the global Free Trade Agreement (FTA) expands and
the range of agricultural market openings expands, counterfeiting and illegal distribution of agricultural foods
frequently occur. In addition, with the entry into force
of the Nagoya Protocol, it has become important to develop methods for identifying the origin of medicinal
crops grown and produced. In this study, the origin discrimination analysis was performed on Paeonia lactiflora
Pallas, which account for the majority of imported products. P. lactiflora is a perennial plant in the family Paeoniaceae, and widely used as a traditional medicine in
Asia. P. lactiflora is known to have various activities
such as anti-inflammatory, antihypertensive, antihyperlipidemia, antiviral, antibacterial, and antioxidant. The
origin discrimination analysis of Korean and Chinese P.
lactiflora was conducted using nuclear magnetic resonance (NMR) spectroscopy and ultra-performance liquid
chromatography-quadrupole- time-of-flight mass spectrometry (UPLC-QTOF/MS) based metabolomics. Metabolomics is the study of overall metabolites, which are
the end products of metabolism in the body. The overall
metabolic profiles of Korean and Chinese were compared
using multivariate statistical analyses. The principal
component analysis (PCA), partial least squares discriminant analysis (PLS-DA) and orthogonal partial least
squares discriminant analysis (OPLS-DA) were conducted using the SIMCA software (ver 15.0.2, Umetrics,
Umeå, Sweden) for confirming distribution patterns of
samples. Discrimination models were validated using an
independent test set.
P02-136

Liriope platyphylla reduces repeated nicotine-induced behavioral activation in rats and quality control

of active compounds

1, Bo-Ram
Dae 1Young Lee1*, In Soo
Ryu2, Dahye Yoon
1
2
Choi2 , 1Woo Cheol Shin , Eun Young Jang , Joungwook
Seo . Department of Herbal Crop Research, National
Institute of Horticultural2 and Herbal Science, RDA,
Eumseong 27709, Korea, Pharmacology & Drug Abuse
Group, Korea Institute of Toxicology, Daejeon 34114,
Korea
Liriope platyphylla is a medical herb that has long been
used in Korea and China to treat cough, neurodigenerative disorders, obesity and diabetes. To investigate the
potential effects of L. platyphylla extracts on nicotine-induced locomotor activity, first, we treated the L. platyphylla extract for 24 hr in nicotine-induced PC12 cells.
We found that nicotine up-regulates tyrosine hydroxylase (TH) expression, but down-regulates dopamine
transporter (DAT) expression in PC12 cells. And, we
used a rodent model of nicotine-induced psychomotor
behavior. Rats received saline (1 mL/kg, s.c.) or nicotine
(0.4 mg/kg, s.c.) alone for 7 days. Locomotor activity was
measured for an hour after nicotine administration on day
1, 7, 8 and 14. The results showed that extract of Broadleaf Liriope at 400 m/kg reduced locomotor activity compared to nicotine control group on day 14 without an effect in saline-treated group. Active compounds were purified from the L. platyphylla by a series of chromatography procedures in our laboratory, and their structures
were decided by a comparison of spectroscopic data
(Mass, 1H-NMR, and 13C-NMR). The amount of compound 1, 2, and 3 in the L. platyphylla obtained using
UPLC-MS was 0.3∼2.5 mg/g, respectively. The results
of the present study suggest that L. platyphylla may be
a useful agent for preventing and treating nicotine addiction. Also, this study demonstrated the utility of UPLCMS based active compounds for the quality control of
L. platyphylla.
P02-137
Analysis of total antioxidant capacities of the ethanol
extract of Sargassum Miyabei Yendo and its five solvent fractions

1*, Su-Hyeon Baek1, Taek Jeung Nam2, Sang
Ye Na Park
1
1
Gil Lee . Department of Food Science and Nutrition,
Pukyong National University, Busan 48513, Korea, 2The
Future Fishers Food Research Center, Institute of
Fisheries Sciences, Pukyong National University
Various Sargassum species, a type of brown alga, is
known to have strong antioxidant, anti-inflammatory effects, and various health benefits. However, there is a
lack of research on S. miyabei Yendo. Therefore, this
study aims to investigate the antioxidant capacity of S.
miyabei Yendo. S. Miyabei Yendo was extracted using
absolute ethanol and was further fractionized by hexane
(Hex), chloroform (CHCl3), ethyl acetate (EtOAc), butanol (BuOH), and water. Total antioxidant activities of the
S. Miyabei Yendo extract and five fractions were de-
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termined using DPPH, ABTS, ferric reducing antioxidant
power (FRAP) assay, as well as total phenolic contents
(TPC). DPPH and ABTS assay of ethanol extract were
42.2 and 53.6 mg VCE/g, respectively. Among the fractions, CHCl3 fraction showed the highest cpacities as
158.3 mg and 97.7 mg VCE/g for DPPH and ABTS assay
followed by EtOAc, Hex, BuOH, and water. FRAP assay
showed the same pattern as above. The CHCl3 fraction
contained the highest total phenolic contents (80.5 mg
gallic acid equivalent/g) among five fractions. Since polyphenols are known to have strong antioxidant capacity,
it is possible that the polyphenols are major antioxidant
compounds of S. Miyabei Yendo. Our study indicates
that S. Miyabei Yendo ethanol extract and its chloroform
fraction can be a marine antioxidant functional food
source and warranted further research.
P02-138
Metabolite study of Perilla frutescens using Ultraperformance Liquid chromatography coupled with Q-TOF
Mass Spectrometry (UPLC/Q-TOF MS)

Keon hee Ko*, Min ju Ahn, Gyeong hwan Lee, Hyunghwan Lee, Seon jeong Kim, Yun geun Kim. Gyeongnam
Oriental Anti-aging Institute, Sancheong, 52215, Korea
In this study, we analyzed metabolite profiles of Perilla
frutescens and its growth media at the different growth
stages (seedling, 3 month and plant parts) using ultraperformance liquid chomatography coupled with Q-TOF
Mass Spectrometry (UPLC/Q-TOF MS). The collected
data were statistically analyzed and visualized by principal component analysis (PCA) multivariate analysis.
Statistical and multivariate analysis parameters were as
follows: RT range 0∼35 min, mass range 50∼1,200 Da,
mass tolerance 0.04 Da, isotopic data were excluded for
analysis, fragment match tolerance set at 5.0 mDa, maximum number of targets with the same m/z to keep set
at 10, minimum relative intensity threshold for targets
at the same m/z set at 0.01, respectively. Pareto-scaled
(scaled to square root of standard deviation) and meancentered pretreatments of the data sets were performed
before multivariate analysis. Marker compound given by
the loadings plot of PCA were identified based on a comparison of recorded LC-MS data with a previously reported database of the corresponding metabolite. Maker
compound of Perilla frutescens was identified 455.3532
(m/z), 501.3585 (m/z), 959.5939 (m/z). The results from
this study indicate that the proposed method is reliable,
and it has been successfully applied to the identification
of variants of metabolite commonly used in Traditional
Korea Medicine.
P02-139
Change of total antioxidant capacities and total phenolic compounds of Laminaria Japonica during drying
process

Hye Ju Lee*, Su Hyeon Baek, Chae hyeon Lee, Seung

jin Jeong, Jeong Eun Kim, Sanggil Lee. Department of
Food Science and Nutrition, Pukyong National University, Busan 48513, Korea
Kelp (Laminaria japonica) contains various bioactive
compounds including iodine, polysaccharides, antioxidants, and carotenoids. Generally, kelp is used as dried
products. However, research on the stability of antioxidant capacities by drying process has little examined.
Therefore, this study aims to investigate the antioxidant
stability of lamina japonica according to the common
drying method including hot air drying and natural drying methods. Hot air drying at 70 degrees was done for
10, 20, 25, 50, 100, 150 and 200 hours (hrs). And natural
drying was done for 8, 16, 24, 32 and 40 hrs. Total antioxidant capacities of the various kelp samples were determined using ABTS, DPPH and ferric reducing antioxidant power (FRAP) assay. Total phenolic contents
(TPC) were also determined. For the ABTS and DPPH,
the antioxidant capacities were expressed as mg vitamin
C equivalent (VCE/g). For ABTS, freeze-dried kelp
showed greatest antioxidant capacity (2.309 mg VCE/g).
And over time, the antioxidant capacity was shown
decreased. The decrease in antioxidant ability of hot-air
dried kelp at 10, 50 and 200 hrs were 78%, 80.4% and
74.3%. Similarly, natural dried kelp also decreased 27%,
30%, 47% at 8, 24, and 40 hr. DPPH assay and TPC results showed similar trends with ABTS assay. FRAP
assay did not significantly change by har air drying
process. However, natural dried kelp decreased significantly. Our finding indicates that drying process can affects the quality of dried kelp products. This work was
supported by a Research Grant of R-WeSET Regional
Agency of Dongnam (2019 Year)
P02-140
Analysis of antioxidative bioactive compounds of the
ethanol extract and various solvent fractions of Sargassum hemiphyllum

Seung Jin Jeong*, Chae Hyeon Lee, Joo Won Lee, Tae
Gyeong Kim, Hyeung-Rak Kim, Sanggil Lee. Department of Food Science and Nutrition, Pukyong National
University, Busan 48513, Korea
Research has been steadily conducted on the health benefits of brown algae. Among them, the sagarssum is
known to have excellent anti-inflammatory and antioxidant capacities. The aim of the study was to examine
the antioxidant capacities of S. hemiphyllum and its bioactive compounds. S. hemiphyllum was extracted using
absolute ethanol and further fractionated by Hexane
(Hex), Chloroform (CHCl3), Ethyl acetate (EtOAc), Butanol (BuOH) and water. Total antioxidant capacities
were determined by DPPH and ABTS radical scavenging
assay. Total phenolic contents (TPC) and fucoxanthin
which is the major bioactive compounds was measured.
The highest TPC was shown in the EtOAc fraction followed by CHCl3. EtOAc fraction also showed the great-
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est TPC as 59.3 mg GAE/g. However, the fucoxanthin
was detected in Hex fraction. This result indicates that
EtOAc fraction contains other bioactive compounds which
contribute to the total antioxidant capacity of S. hemiphyllum. Our study warrants further research. This work
was supported by the Korea Foundation for the Advancement of Science & Creativity (KOFAC), and funded by
the Korean Government (MOE).
P02-141
Effect of roasting treatment on the chemical composition of Citrus (Citrus unshiu) peel

Hee Chul Ko21*, Jeong Yong 1Park2, Jung Min1 Oh2, Mi
Gyeong
Jang , Jae-Won Kim , Songyee Baek , Se-Jae
Kim1,2. 1Biotechnology Regional Innovation
Center, Jeju
National University, Jeju 63243, Korea, 2Department of
Biology, Jeju National University, Jeju 63243, Korea
The dried citrus peel (Citrus unshiu), called Jinpi, has
been used as a tea for the treatment and health promotion
of various diseases including bronchial asthma, indigestion and heart circulation in many countries including
Korea. Recently, it has been reported that roasting technology for tea making contributes to the efficacy and extraction improvement of raw materials, but the study on
the chemical composition and efficacy of citrus peel has
not been clarified. Therefore, we investigated the relationship between chemical composition and antioxidant
activity of roasted citrus peel extract at various temperature conditions (100, 120, 140, 145, 150 and 155°C). As
a result, Roasted Citrus Peel Extract (RCPE) showed
significantly increased the total phenolic content, total
flavonoid content and antioxidant effect than unroasted
citrus peel extract (UCPE) and highest level under roasting conditions of 155°C. We also evaluated the contents
of 13 flavonoids and confirmed the newly formed two
compounds by HPLC chromatogram. Compounds formed
by Maillard reaction during the roasting process were
analyzed using NMR, and compared with the literature,
it was identified that DDMP and 5-HMF. The content
of the two compounds in RCPE roasted at 155°C was
19.17 and 16.77 mg/g, respectively, and the fructose, glucose, sucrose, and maltose consumed by Maillard reaction showed the lowest values. We also measured the
DPPH radical scavenging activity of major compounds
in RCPE using HPLC and confirmed DDMP has the
highest DPPH radical scavenging activity. Taken together, these results suggest that RCPE and DDMP used
in this study may have a potential benefit as an alternative antibiotics agent through their antioxidant activities.
P02-142
Physicochemical Properties of Various Commercial
Tangerine Peel Tea Products

Bioengineering,
Jeju National University, Jeju 63243, Korea, 2Agricultural Corporation JEUS, Jeju 63309, Korea
The objective of this study was to observe the quality
characteristics of 10 different commercial tangerine peel
tea (tea-bag type) products in Korean market. One
tea-bag contained the tangerine’s peel of 1.01 to 2.23 g,
the particle size was 1.5∼10 mm, and the tea bag packaging material was polyamide, pulp, etc. To determine
physicochemical properties, each one tea-bag from different products was hot-water extracted to make a cup
of tea that people are generally drinking. The pH, Brix
and acidity were 4.66∼5.31, 0.34∼1.17Brix°, 0.01∼0.0001
%, respectively. The turbidity was 0.004∼0.016 (Abs 665
nm). Reducing sugar ranged from 46.56 to 514.89 mg/100
mL, vitamin C content was 0.3∼0.6 mg/100 mL, total
phenol content was 6.15∼20.91 mg GAE/mL. It is suggested that every sample showed different value of properties due to the weight and particle size of the tangerine
peel in one tea-bag depending on the products.
P02-143
Quality characteristics of small melon Jangajji added
aronia fermented solution

Hyun-Ju Eom*, Hyang-Sik Yoon, Nu Ri Kwon, Da Hye
Lim, Kyung Soon Choi, Youngho Kim. Chungcheongbukdo Agricultural Research and Extension Services
Melon (Cucumis melo L.) is one of the most important
fruiting vegetables that consumed all over the world.
When growing melon, thinning out melon fruit is done
to engender larger, healthier fruit by reducing competition for light, water and nutrients. However, pickles were
prepared to address many of the resulting little melon.
To promote consumption small melon thinned out the
melon, this study was carried out to investigate the quality characteristics of small melon Jangajji added aronia
fermented solution. For analyzing the quality characteristics of Jangajji, the pH, acidity, total polyphenol content, antioxidant activity, total tannin content and sensory test results were determined. The range of pH and
acidity values were 4.0∼4.15 and 0.17∼0.19%. The content of total tannin was the lowest in the control (61.73
mg%), whereas other sample was increased with increasing aronia fermented solution. In the case of ABTS
radical scavenging activities, the control was 28.47%, especially 30% additions increased more than twice to
44.78%. Also, by increasing the amount of aronia fermented solution, DPPH radical scavenging activities
were increased. The polyphenol content was increased
from 135.56 mg% to 162.83, 157.03 and 167.5 mg% compared to the control. In the sensory evaluation, the color,
flavor, and overall acceptance of the 20% aronia fermented solution showed higher values than the control
and other samples.

Ji-Hee Han1*, Min-Joo
Goo1, Soo-Ah
Lee1, Jae-Ki Lee2,
2
1
1
Byung-Jum Kim , Ji-Yeon Chun . Department of Food
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P02-144
Characterization of volatile aroma compounds of 8
commercially-available garlic powder products in Korea using Purge and Trap followed by Gas Chromatography-Mass Spectrometry

In-seo Hwang*, Mina K. Kim. Department of Food Science and Human Nutrition, Jeonbuk National University,
567 Baekjedaero, Deokjin-gu, Jeonju-si, Jeonbuk, 54896,
Korea
Garlic (Allium sativum) is one of the most-consumed
spices in Korea, along with spring onion and pepper.
Garlic is usually commercialized in raw material or
mashed form in the market. But due to its perishable nature, a new form of garlic seasoning product is now commercialized in the market. The objective of this study
was to characterize the volatile aroma compounds of
eight commercially-available garlic powder products in
Korea using Purge and Trap followed by Gas Chromatography-mass spectrometry. Eight different commercially-available garlic seasoning products were collected.
Instrumental flavor analyses of collected samples were
conducted using a Purge and Trap followed Gas Chromatograph-Mass Spectrometer (GC-MS), and benzyl
alcohol was used for internal standard. 35 volatile compounds including alcohol, carbonyls and sulfuric compounds were identified in 8 samples, totally. 9 volatile
compounds were detected in every samples, and 7 compounds among them are sulfuric compounds such as
methanethiol, carbon disulfide, and thiophene. Sulfuric
compounds were detected as main compounds with high
concentrations. Sample 4 shows the biggest number of
volatile compounds, and has higher concentration of
2-vinylthiophene and diallyl sulfide with sample 5. This
study provided the volatile aroma profiles of commercially-available garlic powder products.
식품가공/공학/물성 분야
P03-01
Effects of Different Hydrocolloidson Physicochemical
Properties of High-Moisture Fermented Rice Cake During Storage

Ling-Wei Meng*, Sang Moo Kim. Department of Marine
Food Science and Technology, Gangneung-Wonju National University, Gangneung 25457, Republic of Korea
The effects of carrageenan (CA), locust bean gum
(LBG), arabicgum (AG), xanthangum (XT) and hydroxypropylmethylcellulose (HPMC) on the texture, amylopectin retrogradation, water status and microstructure of
the fermented rice cake (FRC) during 4 days of storage
at 25°C were studied. The addition of 0.2% AG and 0.2%
HPMC resulted in increasing the softness of FRC during
storage. The specific gravity and pH values of rice batter
were not affected by hydrocolloid, but its apparent viscosity was higher than that of the control. LBG and CA

led greater effects on specific volume than AG, XT and
HPMC. The addition of AG and HPMC decreased the
firming rate of the FRC crumb, retarded the amylopectin
retrogradation and effectively inhibited the increase of
bound water in FRC for 4 days of storage. The microstructure analysis revealed the possible interaction between the hydrocolloids and the FRC constituents, which
could partially explain the anti-staling effect of these
hydrocolloids. Based on hardness values of FRC, AG and
HPMC extended the shelf-life of FRC by 0.5 days. The
results of this study provided useful information for the
selection of hydrocolloids as ingredients that can help to
improve the physical properties of the fermented rice
cake. Additionally, water binding strength and content
were found to hinder significantly the firming rate of fermented rice cake during storage.
P03-02
Effects of Sea Squirt Husk Extract on Physical, Textural, and Sensory Properties of Fermented Rice Cake

Xiao Wang*, Sang Moo Kim. Department of Marine Food
Scienceand Technology, Gangneung-Wonju National
University, Gangneung 25457, Republic of Korea
This study aimed to explore the optimum extract condition of sea squirt husk crude extract (SSHE) and determine the optimum addition of SSHE on the fermented
rice cake (FRC). According to the impact of different factors on sea squirt husk extracting process, we were determining the optimum condition (the ethanol content of
87%, solvent to sample ratio of 50 ml/g, time of 4.0 h,
and temperature of 60℃) of sea squirt husk by RSM to
obtain the highest yield of total carotenoid and phenolic.
Compared FRC incorporating SSHE at the levels of 2.5,
5.0, and 7.5 g/kg rice flour with the control FRC in the
textual and physical properties. With an increased content of SSHE, unfavorable changes were noted in the
hardness, springiness, cohsivness, porosity, and specific
volume of the FRC. The threshold level of SSHE was
at 2.5 g/kg rice flour for textual and physical properties.
As a result of sensorial analyses, colour, porosity, flavor,
taste, softness, softness, chewiness, and overall acceptability of control FRC was scored higher than FRC with
SSHE 2.5 g/kg rice flour. But the score of FRC with
SSHE 2.5 g/kg rice flour higher than 5 (5-like/dislike)
in the sensory properties. We concluded that the FRC
with SSHE 2.5 g/kg rice flour could be used in productmaking for consumers who want a different taste
and flavor and higher nutritive value.
P03-03
Effects of Trifoloate Orange (Poncirus trifoliate) Extracts
Addition Levels on Quality Characteristics and Antioxidant Activity of Soy Sauce Containing Onion Concentrate

1, Jung Hoon Choi1, Dae
Hyun Ju Oh1 1*, Min Su 2Kang
1
Woong Kim , Mi Jin Lee . Research Institute of Chang-

- 300 -

nyeong
Onion Products, Changnyeong 50319, Korea,
2Onion Research Institute, Gyeongnam Agricultural Research and Extension Services, Changnyeong 50319,
Korea
The purpose of this study was to develop the seasoning
sauce containing onion concentrate on increased functionality, by adding Trifoloate Orange (Poncirus trifoliate) Extracts (TOEs). Here, the physicochemical, antioxidative activity, microbiological and sensory characteristics of the fortified seasoning sauce containing onion
concentrate (FSOC) and TOEs were measured. Also, after making seasoned pork, the changes in the peroxide
value (POV), volatile basic nitrogen (VBN), total bacteria, and coliform bacteria were measured during the refrigerated storage period. The sugar content of the FSOC
according to the addition of the TOEs was no significant
difference. The pH of the FSOC was decreased by the
addition of TOEs, whereas the moisture and total acidity
increased. The L values of the FSOC containing the
TOEs were significantly lower than those of the control.
Addition of TOEs significantly increased the naringin
content, total phenol, total flavonoid content, and DPPH
radical scavenging activity of the FSOC. In addition,
FSOC with 3.0% TOEs had the highest overall preference score. The POV, VBN, total bacteria, and coliform
bacteria of seasoned pork with FSOC containing the
3.0% TOEs were lower than in control during the refrigerated storage period. These results suggest that
3.0% TOEs are most suitable for FSOC manufacturing
for the improvement in shelf-life and quality.
P03-04
Quality Characteristics and Antioxidant Activity of
Gochujang Sauce Containing Onion Concentrate with
Added Levels of Paprika Powder and Tomato Powder

Hyun Ju Oh1 1*, Jung Hoon
Choi1, Min Su Kang1, Dae
2
1
Woong Kim , Mi Jin Lee . Research Institute of Changnyeong
Onion Products, Changnyeong 50319, Korea,
2Onion Research Institute, Gyeongnam Agricultural Research and Extension Services, Changnyeong 50319,
Korea
This study was carried out to examine the physicochemical, antioxidative, nitrite scavenging effects, microbiological and sensory characteristics of the fortified
Gochujang sauce (FGS) containing onion concentrate
with added levels of paprika powder and tomato powder
(PPTP). Moreover, after making seasoned pork with onion concentrates and PPTP, the changes in the peroxide
value (POV), volatile basic nitrogen (VBN), total bacteria, and coliform bacteria were measured during the refrigerated storage period. The results were as follows;
The sugar content and total acidity of the FGS according
to the addition of the PPTP were increased, whereas the
pH and viscosity decreased. The L, a, and b value of the
experimental groups increased as the amount of PPTP
increased. Addition of PPTP significantly increased the

total phenol, total flavonoid content, DPPH radical scavenging activity, linoleic acid peroxidation of the FGS.
However, the capsaicin and dihydrocapsaicin content of
the FGS according to the addition of the PPTP was no
significant difference. In addition, FGS with 3.0% PPTP
had the highest overall preference score. The POV, VBN,
total bacteria, and coliform bacteria of seasoned pork
with FGS containing the 3.0% PPTP were lower than
in control during the refrigerated storage period. These
results suggest that it is possible to manufacture seasoned pork made from FGS containing 3.0% PPTP for the
improvement in shelf-life and quality.
P03-05
사과젤리 제조시 사과즙 종류가 워터젤리품질에 미치는 영향

김윤숙1*, 설희경1, 홍정진1, 정은호1,2김영봉1, 홍광표2. 1경상
남도농업기술원 사과이용연구소, 경상남도농업기술원
사과 생산량은 늘어나는 반면, 1인당 사과 소비량은 2018년
9 kg으로 2015년 11 kg보다 감소하였다. 소비 형태도 1인
가구 증가 등으로 낱개(봉지) 구입 비중이 59%로 가장 높
게 나타나 소량으로 구매하는 추세이며, 번거로워 껍질 있
는 과일을 기피하는 소비자의 욕구에 맞게 간편하게 섭취
할 수 있는 사과 가공품 개발이 필요하다. 본 연구에서는
가공품으로 많이 생산되는 사과즙을 이용하여 간편하게 마
실 수 있는 젤리를 제조 후 품질특성을 조사하여 사과소비
확대의 기초자료로 활용하기 위해 수행하였다. 사과즙은
성숙 사과즙, 풋 사과즙 2종을 사용하였으며, 첨가과육은
과즙 120 mL에 0, 5, 10, 20 g을 첨가 하였고 과일청은 0,
5, 10, 20%를 첨가 하였다. 사과즙의 당도는 성숙 사과즙
(15.6 Brix)이 풋 사과즙(8.5 Brix)보다 두배 정도 높아 성숙
할수록 당도는 높아지는 경향이었고, 산도, 탄닌, 총페놀
함량은 풋 사과즙이 성숙 사과즙보다 높아 미숙상태의 즙
이 신맛과 떫은맛, 항산화성분이 더 높은 것으로 나타났다.
과일청 첨가 시 선호도는 당도가 높은 성숙 사과즙은 10%
첨가할 경우, 신맛, 떫은맛이 강한 풋 사과즙은 20% 첨가
시 좋았다. 과육첨가 시 선호도는 성숙 사과즙은 0 g, 풋
사과즙은 10 g 첨가할 경우 떫은맛이 덜 느껴져 좋았다.
이상의 결과로 성숙 사과즙은 당도가 높고 과육을 첨가하
지 않아 목 넘김이 부드러워 젊은층 입맛에 적합하였으며,
풋 사과즙은 단맛, 신맛이 강하고 과육이 첨가되어 연령층
이 높으신 분들에게 선호되므로 사과즙 종류에 따라 소비
층을 세분화 하여 제품을 만드는 것이 적합할 것으로 판단
되었다.
P03-06
Quality Characteristics of Waffle with Kamut Whole
Wheat Flour

Ji Hyun Kim*, Hyeon Jeong Kim, Tae Eun Kim, Gyeong
Hwan Jang, Soon Sil Chun. Department of Food and
Nutrition, Sunchon National University, Suncheon 57922,
Korea
This study investigated the quality characteristics of
waffles substituted with Kamut whole wheat flour
(KWF). KWF was substituted into waffles at 0, 25, 50,
75, and 100% weight amounts based on the total weight
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of wheat flour. Specific gravity, spreadability, pH of the
batter, baking loss rate, moisture content, water activity,
color, and texture of the waffles were analyzed. The specific gravity, spreadability, and pH of batter tended to
decrease as the ratio of KWF increased. KWF samples
had increasing baking loss rates until the 50% substitution however, these decreased with increasing the
ratio of KWF, whereas moisture content and water activities of waffles had reverse effects. As the ratio of
KWF increased, the L value and b value were significantly decreased while a value increased. In terms of
the textural characteristics, hardness, chewiness, and
gumminess of the 25% substitution sample were the
highest, while the springiness and resilience of the 100%
substitution sample were the highest. The control sample
was significantly higher in cohesiveness than KWF
samples. These results suggest that substitution of 25∼
50% KWF could be the optimal to improve quality characteristics of waffles.
P03-07
충남지역 전통식 된장의 숙성 기간 중 품질특성 변화

이 정*, 조윤정, 이종국, 조희제, 김길환. 충남농업기술원
농식품가공팀
최근 평균 기온 상승과 이상고온 등 기후변화에 의한 영향
으로 생산 환경 변화를 초래하여 전통장류의 이상발효 빈
도가 잦아지고 있다는 보고가 있어 이러한 생산현장의 문
제에 대응하기 위한 기초연구로 전통식 된장의 품질조사를
실시하였다. 시험방법은 충남도내 대표 전통장류식품 제조
업체 7개소를 선정하여 각 업체별로 장 담금, 장 가름 작업
을 하여 된장을 담아 두고 제조직후부터 7월, 10월, 1월의
4회에 걸쳐 품질조사를 실시하였다. 수분함량은 숙성기간
이 지날수록 감소하였으나 수분 감소율은 업체별 항아리
뚜껑의 재질 및 관리방법의 차이가 있어 다소 차이가 있었
다. 염도는 숙성기간이 지날수록 높아지는 경향이었으며
수분함량의 변화와 밀접한 관련이 있었다. 아미노태 질소
함량은 숙성기간이 경과할수록 월등히 증가하였으며, 색도
는 숙성기간이 경과할수록 명도(L)와 황색도(b)는 감소하
였으나 적색도(a)는 일정한 경향이 없었다. 숙성기간이 길
어질수록 pH는 감소하였으며, 산도는 높아지고 환원당의
함량은 증가하는 경향을 보였다.
P03-08
충남지역 전통식 고추장의 숙성기간 중 품질특성 변화

이 정*, 조윤정, 이종국, 조희제, 김길환. 충남농업기술원
농식품가공팀
최근 평균 기온 상승과 이상고온 등 기후변화에 의한 영향
으로 생산 환경 변화를 초래하여 전통장류의 이상발효 빈
도가 잦아지고 있다는 보고가 있어 이러한 생산현장의 문
제에 대응하기 위한 기초연구로 전통식 고추장의 품질조사
를 실시하였다. 시험방법은 충남도내 대표 전통장류식품
제조업체 7개소를 선정하여 각 업체별로 고추장을 담아 두
고 제조직후, 7월, 10월, 1월의 4회에 걸쳐 발효기간 중의
품질변화를 조사하였다. 수분함량은 숙성기간이 지날수록
감소하는 경향이었으며, 염도는 숙성기간이 지날수록 약간

증가하였으나 숙성기간의 차이보다 제조업체별 차이가 더
컸다. 아미노태 질소는 7월 이후 증가하는 경향을 보였으
며, 색도는 숙성기간이 길어질수록 명도(L), 적색도(a), 황
색도(b) 모두 감소하였다. 산도와 환원당 함량은 숙성기간
이 길어질수록 증가하는 경향이었다. 암모니아태 질소는
제조 직후에 비해 7월은 높아졌으나 이후 대체로 감소하는
경향을 보였다.
P03-09
숙성기간에 따른 생강의 품질특성

이 정*, 이종국, 조윤정, 조희제, 김길환. 충남농업기술원
농식품가공팀
생강(Zingiber officinale Rosc.)은 인도와 말레이시아 등
열대아시아 지역이 원산지인 다년생 허브작물로 항산화와
항염증 작용이 있어 건강식품 소재로 주목받고 있지만 특
유의 자극적인 맛이 있어 가공 시 이를 개선하는 방법이
필요하다. 숙성처리는 마늘, 인삼을 비롯한 다양한 작물의
기능성을 높이는 효과가 있어 생강에 적용하여 고부가가치
가공식품 개발에 이용코자 시험하였다. 시험방법은 생강을
껍질을 제거하여 세절 후 보온밥솥(66±2℃, 쿠쿠전자)에서
0, 0.5일, 1일, 2일, 3일, 4일, 5일 동안 숙성시킨 후 조사하였
다. 생강의 당도는 숙성시간이 길어질수록 높아지는 경향
이었으나 4.8∼5.2로 큰 차이는 없었으며, pH는 9.1에서 7.4
로 숙성기간이 길어질수록 낮아졌다. 색도를 보면 명도(L)
는 높아지는 경향이었으나 큰 차이는 없었으며 적색도(a)
와 황색도(b)는 낮아지는 경향이었다. 총폴리페놀 함량은
낮아지는 경향이었으며, 항산화성(DPPH)은 무처리에 비
해 높았으나 숙성 기간에 따른 차이는 크지 않았다. 숙성시
간이 경과 할수록 진저롤 함량은 낮아졌으며 쇼가올 함량
은 다소 높아지다가 다시 낮아지는 경향이었다.
P03-10
Development of Repeatable Measuring Apparatus for
Texture of Surimi Gels

Won
Byong Yoon1*, Hwabin Jung1,2, Jae W. Park2.
1Department of Food Science and Biotechnology, College
of Agriculture and Life Science, Kangwon National
University, Chucheon, Kangwon 24341, Korea, 22001 Marine
Drive, OSU Seafood Research and Education Center,
Oregon State University, Astoria, OR 97103, USA
Texture changes from the first bite to the point of swallowing are the important characteristics to evaluate the
quality of final products. As a recent trend demands for
foods designed especially for infants, seniors, or people
with dysphagia, measuring the trigger of swallowing becomes more important. Estimation texture changes during chewing using conventional methods, such as TPA,
is difficult. Therefore, our objectives were to introduce
a novel device that allows a continuous measurement after the first fracture point, to investigate the texture
changes of surimi-starch mixture gels during continuous
fracturing that mimics an oral mastication process, and
to analyze the trigger of swallowing of surimi-starch gel
using force-distance curves obtained from the novel device and the particle sizes after repeated deformation.
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The initial harness of sample that contains the higher
amount of starch was higher due to the filler effect of
starch in surimi gel as well as the amount of moisture
content in the gel. The hardness value after the first bite
were exponentially decayed as the number of repetitions
increased. Peleg2 model was successfully applied to model
the decay (R >0.99). The sample E (i.e., the highest
amount of starch) showed the highest initial hardness,
but the decay rate of the hardness is the fastest compared
to other samples. It showed a higher amount of smaller
particles and the particle sizes became smaller as the
number of deformation increased. Sensory evaluation of
commercial crabstick showed that the product with
higher starch content needed the reduced number of
chewing to trigger swallowing.
P03-11
Effect of Moisture Content on the Grinding Ability of
Cooked Adzuki Bean Cake

Won
Byong Yoon1,2*, Timilehin Martins Oyinloye1.
1Department of Food Science and Biotechnology, College
of Agricultural and Life Science, Kangwon National
University,
Chuncheon, Gangwon 200-701, South Korea,
2Elderly-Friendly Food Research Center, Agriculture and
Life Science Research Institute, Kangwon National University, Chuncheon 24341, Republic of Korea
To achieve efficiency in grinding process, moisture content present is one of the most important factors to be
considered. This study, evaluated the effect of moisture
content on the grinding characteristics of cooked-dried
Adzuki bean at moisture content range between 5-110%
dry bases. Mathematical models were equally used to describe the pre-process such as drying and grinding in
relation with the physical properties of the Adzuki bean.
The effect of moisture content on the grinding ability in
terms of energy requirement was as well estimated and
optimum moisture content for grinding was determined.
In our study, sigmoid model perfectly describe the grinding kinetics and the result of the flow properties evaluated at different particle sizes (0.25-2.00 mm) for optimum and near optimum moisture content were applied
to hopper design. Result shows that, with small particle
sizes, flowability increases which further increase with
a reduction in moisture content. Internal friction angle
at different particle sizes showed no significant difference between particles size 0.6–1.7 mm for 10% MC,
whereas for 15% MC there was significant difference indicating greater effect of friction due to moisture. Smallest particles sizes showed greater requirement for hopper
angle and hopper opening.
P03-12
Inhibitory Effect of Acid Treatment on the Growth of
Bacillus cereus in Cooked Rice Cake

Won Byong
Yoon1,2*, Timilehin Martins Oyinloye1, Park
1
1
Cho Bin . Department of Food Science and Biotechnol-

ogy, College of Agricultural and Life Science, Kangwon
National2 University, Chuncheon, Kangwon 24341, South
Korea, Elderly-Friendly Food Research Center, Agriculture and Life Science Research Institute, Kangwon
National University, Chuncheon 24341, Republic of Korea
High temperature condition has been reported to be favorable to Bacillus cereus growth, a pathogenic sporeforming bacterium commonly found to cause deterioration in rice cake (RC) quality and health implications
when consumed. This study focused on evaluating the
effect of acid soaking (Power dip E) time and concentration on the quality attributes of RC stored at high temperature (25 and 35°C). The growth of Bacillus cereus
on sterile acid treated and non-acid treated RC were examined over a period of 96 hours by measuring the optical density at 600 nm. Two phase logistic model was
used to evaluate the effect of lag time and pH on the
growth rate which were incorporated in the Monte Carlo
simulation study. The result indicated that acid treatment
(pH 4) is capable of reducing the growth rate of Bacillus
cereus by 13 folds and the lag time increased about two
times for both temperature, so the process seemed to
have greater potential as an agent to extend the shelf
life of RC even more at lower temperature. Model result
showed a good fit with R2>0.984. The color analysis
however showed that whiteness were significantly influenced by a low pH condition (4.0) (p<0.05).
P03-13
상온 유통이 가능한 연화 콩자반의 제조 방법

윤원병*, 이윤주. 강원대학교 식품생명공학과
고령친화식품 시장의 성장으로 고령자의 저작 한계를 고려
한 조직감이 연화된 다양한 연화식들이 개발되고 있다. 콩
(Glycine max Merr.)은 식물성 단백질 공급원으로서 고령
자에게 양질의 영양 공급원이 가능하다. 콩을 이용한 식품
중 콩자반은 단단한 콩 원물이 가공되기 때문에 연화식을
위한 가공 조건 도출을 위하여 상온 유통이 가능한 연화
콩자반의 가공방법을 확인하였다. 콩의 수화 공정은 25, 35,
45°C에서 수화 시 수화 온도가 증가함에 따라 콩의 수화
속도가 증가하는 경향을 나타내었다. 콩의 온도별 수화 시
콩의 품질 변화 확인이 가능한 단백질 용출량은 수화 온도
가 증가함에 따라 증가하였다. 연화된 콩자반 제조를 위하
여 목표 수분함량에 도달한 콩을 조미하여 121.1°C에서 증
자시간에 따른 콩자반의 조직감을 확인하였다. 콩자반의
조직감은 콩의 증자시간이 증가함에 따라 초기 조직감이
급격히 감소하였으며, 일정 시간 후에는 조직감의 변화가
적어 과조리 시 단백질의 품질 저하 및 에너지 소비 효율의
감소가 발생함을 확인하였다. 따라서 fractional conversion
model을 이용하여 증자시간에 따른 콩자반의 조직감 데이
터를 통하여 연화가 최대로 진행되었을 때의 증자 시간을
도출하였다. 도출된 증자시간 동안 가열된 콩자반의 조직
감은2 식품공전의 고령친화식품의 조직감 규격인 500,000
N/m 이하를 만족하였으며 121.1°C의 레토르트 가열살균을
통하여 연화된 콩자반의 상온유통이 가능함을 확인하였다.
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P03-14
양파를 오븐 가열 처리 후 추출한 양파즙의 특성

1, 홍광표1, 오현주2. 1경상
이미진1*, 이종태1, 윤석한1, 권진혁
2
남도농업기술원 양파연구소, 경상남도 양파장류연구소
양파 가공식품의 소비량 중에서 양파즙이 대부분을 차지하
고 있지만 양파 특유의 불쾌한 향과 맛은 양파즙의 소비
확대에 걸림돌이 되고 있다. 양파를 가열하면 매운맛인 disulfide류 성분이 사라지고 propyl mercaptane이 생성되어
단맛이 강해지는 것으로 알려져 있다. 본 연구는 추출 전
오븐을 사용하여 휘발성 황화합물을 증발시킨 후에 착즙한
양파즙의 항산화능과 기호성 향상 효과를 구명하였다. 시
험처리는 양파를 수평하게 3등분 하여 180℃, 20분 오븐
가열 한 뒤 108℃에서 5시간 착즙한 양파즙 A와 양파를
전처리 없이 통째로 넣어 108℃, 10시간 착즙한 양파즙 B를
비교했고 추가적으로 양파즙 B를 농축기를 이용하여 1시
간 30분 농축한 양파즙 C 등 3처리를 두었다. A의 pH는
4.74로 B 4.78보다 약간 감소하였고 C는 4.67로 가장 낮았
다. 명도(L)에서 A는 17.73으로 B 56.17과o C 37.28보다 크
게 낮아졌다.oA의 가용성고형물은 14.80o Bx로 B의 가용성
고형물 10.60 Bx보다 높았고, C는 15.97 Bx였다. 착즙수율
은 A에서 46.2%로 B 59.0%보단 낮고 C 39.0%보단 높았다.
총 폴레페놀 함량은 B는 49.30 mg GAL/100g, A는 84.33
GAL/100g 로 양파즙 A의 폴리페놀 함량이 양파즙 B 대비
1.7배 증가하였다. 이는 C의 폴리페놀 함량 83.36 mg GAL/
100g보다 약간 높았다. A와 C의 양파의 불쾌한 향에 대한
5점 척도 기호도 평가 결과, A는 2점으로 C 2.2점보다 불쾌
한 향에 대한 점수가 낮았다. 결론적으로 양파를 오븐 가열
처리하여 착즙해 주었을 때 관행방법인 B보다 가용성고형
물, 총 폴리페놀함량, 기호도가 더 좋았으며 작업시간을 최
대 6시간까지 줄일 수 있으므로 작업 효율 또한 높은 것으
로 판단된다.
P03-15
Flavonoids Analysis of Mulberry Leaves by Extrusion
Processing Condition

Mina Kim*, Dong-Geon Nam, Pureum Im, Jeong-Sook
Choi, Ae-Jin Choi. Division of Functional Food & Nutrition, Department of Agrofood Resources, National Institute of Agricultural Science, Rural Development Administration, Republic of Korea
Mulberry leaves (Morus alba L., ML) are used worldwide in traditional medicine and their phenolic compounds such as flavonoids play a significant role in
human. However, insoluble-bound phenolics formed covalent bonds with cell wall and these bound compounds
cannot be available. Extrusion process which may liberate flavonoids from the cell walls is the most effective
way of achieving potential functionality. In this study,
the typical ML, ‘Cheong-Il’ was extruded with twinscrew extruder at varying barrel temperature (110, 120
and 130°C) and moisture content (20 and 30%). Screw
speed and feed rate of ML were fixed at 250 rpm and
100 g/min. Flavonoids analyzed using ultrahigh performance liquid chromatography coupled with photodiode array detection and quadrupole time-of-flight mass spectrometry (UPLC-PDA-QTOF/MS) technique. Seven

flavonoids (rutin, isoquercitrin, quercetin 3-O-(6''-Omalonyl) glucoside, nicotiflorin, morkotin, astragalin,
kaempferol 3-O-(6''-O-malonyl) glucoside) were isolated and analyzed from ML, Cheong-Il. According to
quantitative analysis, isoquercetin was abundant in extruded ML (590 to 789 mg/100g FDW) compared to control (242 mg/100g FDW). Total flavonoids were significantly elevated in extruded ML (1155 to 1504 mg/100
g FDW) compared to control (510 mg/100g FDW). It was
concluded that the extrusion process can be an alternative for improving the flavonoids contents of ML.
P03-16
Solubilization of Polysaccharide and Functional Components from Root Crops by Pilot-Scale Enzymatic
Hydrolysis

Dong-Geon Nam*, Mina Kim, Pe Reum Im, Jeong-sook
Choe, Ae-Jin Choi. Functional Food & Nutrition Division,
National Institute of Agricultural Science, Rural Development Administration
Enzymatic hydrolysis from root crops has recently attracted attention because of increasing extract yields and
functional components content by simplify processing. In
this study, root crops (zingiber officinale Rosc., ZO; platycodon grandiflorum, PG; codonopsis labceolata, CL)
was prepared as hot-air dried powder and processing capacity was 16 kg/370L. Each enzyme was added 1% or
0.6% (w/w) relative to the substrate, respectively. The
enzymatic hydrolysis was treated with Pectinex Ultra
SP-L, Celluclast 1.5 L, and Viscozyme L at 50°C for 1
h or 2 h to solubilize cell wall, and then with α-amylase
(Termamyl 120 L) at 93°C for 2 h to disintegrate starch.
Enzymes were inactivated at 100°C for 5 min. Control
was prepared by hot-water extracting at 100°C for 2 h.
The groups treated 1% enzyme indicated higher yields
and functional components content than 0.6% groups.
The water solubility index (WSI), total polyphenol (TP),
total flavonoid (TF), and total gingerol of ZO with 1%
enzyme were 47.94%, 1.90%, 0.38%, and 1.50%, respectively; these results were significantly higher above
1.3-2.2 times than those of control. The total saponins
of PG with 1% enzyme was 1.22%, it was significantly
higher above 1.1 times than those of control. The lancemaside A of CL with 1% enzyme was 0.15%, it was significantly higher above 1.7 times than those of control.
Consequently, the enzymatic hydrolysis approach from
root crops would be beneficial to food industries for developing functional food product and materials.
P03-17
Antioxidant Activity and Functional Components of
Germinated Oats by Sprout Length

MiJin Kim*, SangBum Kim, Ae-jin Choi, Jeong Sook
Choe. Department of Agrofood Resources, National Academy of Agricultural Science, Rural Development Administration, Wanju 55365, Korea
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After germinating oats, the antioxidant activity and
functional components were analyzed according to the
length of the sprout. There were 6 types of samples,
Non-germinated oats (NGO), germination for 1 hour
(GO1), sprout 1 mm (GO2), sprout 5 mm (GO3), sprout
10 mm (GO4), over than 10 mm (GO5). The color values
tended to increase as the sprout grow longer; the Lightness (71.71 to 73.42) and yellowness (14.03 to 15.57). The
total polyphenol content ranged from 1.10 to 1.49 mg/g,
and GO2 showed the highest content of 1.49 mg/g. The
flavonoid contents range was from 0.99 to 1.91 mg/g,
with GO2 being the highest at 1.91 mg/g. The DPPH
radical scavenging activities and ABTS radical scavenging activities ranged from 0.55 to 0.2 mg AA eq/g and
0.68 to 0.86 mg AA eq/g, respectively. The total β-glucan content of the germinated oat was in the range of
3.06 to 4.83%, GO2 was significant and highest at 4.83%,
and GO5 showed the lowest content of 3.06%. In conclusion, the results of this study can be provided as basic
research data on the appropriate sprout length of high
antioxidant activity and functional components.
P03-18
Development of 3D Printable Chocolate Ink Containing
High Unsaturated Fatty Acids

Hyuk Choi, Jaehwan Lee*. Department of Food Science
and Biotechnology, Sungkyunkwan University, Suwon,
Republic of Korea
Excessive consumption of cocoa butter or chocolate may
provoke health risks due to high saturated fatty acid
(SFA) composition (about 60%). Therefore, it is necessary to reduce the content of SFA in cocoa butter or
chocolate. The objectives of this study were to reduce
the SFA to 40% by using canola oil and 8 structuring
agents and to evaluate the possibility as 3D printable
chocolate ink. Physicochemical properties of cocoa butter
mixtures and chocolate formulation were analyzed using
nuclear magnetic resonance (NMR) spectroscopy for
solid fat content (SFC), differential scanning calorimetry
(DSC) for thermal properties, gas chromatography (GC)
for fatty acid composition, and X-ray diffractometer
(XRD) for the polymorphisms. Mixtures of canola oil and
cocoa butter at the ratio of 1:9 to 5:5 (w/w) were
screened and ratio of 5:5 (w/w) was chosen for further
studies. Out of 8 structuring agents, two structuring
agents including GM and BW had better solidifying abilities than others at the ratio of 10%. The mixture with
GM showed a higher SFC value than BW mixture. In
terms of DSC, GM mixture showed a small peak at 60°C
whereas BW mixture did not display any characteristic
peaks. Using GC, it was found that canola oil had 6%
of SFA and cocoa butter with 60% SFA, respectively.
By XRD, the mixture with GM did not show any characteristic peaks, whereas the mixture with BW exhibited
a concentration-dependent peak. From the results of the
study, stable 3D printable chocolate with structuring
agents could be produced.

P03-19
뽕잎의 처리조건별 멀베리루틴파우더의 루틴 함량 분석 및
고부가 가공제품 개발

김현복*, 주완택, 이지혜, 김수현, 조유영, 권해용, 조남준.
국립농업과학원 잠사양봉소재과
뽕잎의 루틴 함량을 증강시키기 위하여 처리 조건을 달리
하여 추출 및 농축하여 멀베리루틴파우더를 제조한 후 루
틴 함량을 분석하였다. 즉 처리 조건으로 동결건조 및 열풍
건조의 건조방법, ‘부영상’, ‘율본’, ‘청일뽕’, 및 ‘청올뽕’ 4품
종(계통), 상위엽, 중위엽 및 하위엽의 채취부위, 5개엽기
기준 10일 간격의 채취시기(3회)를 달리하여 멀베리루틴
파우더를 제조하였다. 또한 뽕잎의 추출방법을 90% 주정
(환류추출), 물(25배) 추출 및 가정식 추출(35배 물 추출,
중불)로 달리하여 비교하였다. 그 결과, 건조방법을 달리한
경우, 환류추출장치를 이용한 뽕잎의 루틴 추출시 동결건
조 뽕잎이 열풍건조에 비해 높은 함량을 나타냈으나, 주전
자를 이용한 가정식 추출시에는 큰 차이가 없었다. 또한
뽕 품종별 멀베리루틴파우더의 루틴 함량 분석 결과, ‘청일
뽕’의 함량이 추출방법에 상관없이 함량이 가장 높았다. 뽕
잎의 채취부위별 멀베리루틴파우더의 루틴 함량 분석 결
과, 상위엽의 루틴 함량이 가장 높았으나 중위엽 및 하위엽
간 차이가 크지 않았으므로 실제 뽕 이용의 경우 수율과
엽질을 고려하여 5월 봄 뽕을 이용하도록 하는 것이 중요할
것으로 생각된다. 뽕잎의 채취시기별 멀베리루틴파우더의
루틴 함량은 품종마다 다른 양상을 나타냈다. ‘부영상’과
‘율본’ 계통은 5개엽기 어린잎의 루틴 함량이 높았으나 이
시기의 수율이 매우 낮으므로 대신 청일뽕이나 청올뽕과
같이 5월 하순의 잎을 채취하는 것이 바람직할 것으로 판단
된다. 한편 뽕잎으로부터 제조한 멀베리루틴파우더를 첨가
하여 고부가 가공식품을 개발하고 관능검사를 실시하였다.
관능검사 결과 식빵, 국수, 꿀가루는 맛, 색, 기호도 모두
높았으나 가정식 루틴뽕잎차는 구연산 첨가에 의해 신맛이
강해 낮은 점수를 얻었다. 따라서 차로 이용할 경우 물 희석
배수를 높여야 할 것으로 판단되었다.
P03-20
Optimization of Extraction and Nanoencapsulation of
Kimchi Cabbage By-Product Extract for Enhancing the
Intestinal Absorption of Glucosinolate

Sung Jin Park*, Mi-Ai Lee, Sung Hee Park. World
Institute of Kimchi, Gwangju 61755, Korea
The aim of this study was to optimize the extraction and
nanoencapsulation condition of glucosinolates (GLs)
from Kimchi cabbage by-products for enhance the intestinal absorption of glucosinolate. The highest extraction yield (81.03 ± 4.73 %) and GLs (80.11 mg/100mg)
were achieved using steam-drying for 3 cycles, 70%
methanol and ultrasonication at 20% amplitude for 15
min. The optimized Kimchi cabbage by-products extract
(KCE) was coated with chitosan-lipid nanoparticles
(KCE-NP), and their physicochemical stability were
evaluated. The prepared KCE-NP exhibited a spherical
morphology with particle size (208.58 ± 9.08 nm), stable
zeta potential (30.10 ± 0.86 mV) and high encapsulation
efficiency (89.31 ± 2.15). The KEC-NP were able to protect the encapsulated GLs under acidic gastric conditions,
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and effectively released 91.63 ± 0.76 % of GLs in the simulated intestinal medium, demonstrating their suitability for controlled release. Therefore, the proposed
KCE-NP are a promising carriers for increasing the intestinal absorption of GLs.
P03-21
Effect of Red Chinese Cabbage Powder on the Quality
Characteristics and Oxidative Stability of Pork Tteokgalbi

Eun-Mi Park, Jae-Joon Lee*. Department of Food and
Nutrition, Chosun University, Gwangju 61452, Korea
The aim of this study was to investigate the effects of
adding red Chinese cabbage (RC) powder to pork Tteokgalbi on its quality characteristics and storage stability.
The pork Tteokgalbi consisted of five types like no RC
powder added (normal), ascorbic acid added (control),
0.1% RC powder added (R1), 1% RC powder added (R2),
and 2% RC powder added (R3). Increasing the amount
of RC powder in pork Tteokgalbi had a increasing trend
of WHC values, but cooking loss of pork Tteokgalbi
decreased. For the textural characteristics, the addition
of RC powder decreased the springiness, chewiness and
the cohesiveness values but it did not affect hardness
values of pork Tteokgalbi. In the sensory evaluation, an
addition of 1.0% RC powder had the best score in color,
springiness, flavor, juiciness, and total acceptability values of the pork Tteokgalbi among the groups. As storage
time increased, the addition of RC powder decreased pH,
whereas it increased the total microbial counts, and the
TBA and VBN values of pork Tteokgalbi. When the RC
powder was added, total microbial counts, pH. TBA, and
VBN values were significantly decreased compared to
the control sample. In particular, R3 group was significantly more effective for delaying lipid peroxidation
than the other treatment groups. Therefore, the results
demonstrate that the addition of the RC powder to the
pork Tteokgalbi has a trend to improve antioxidative and
antimicrobial effects during the cold storage period. (This
work was supported by the fund of IPET, No.319045-3)
P03-22
Antioxidant Activity and Storage Stability of Beef
Tteokgalbi Added with Lemon Balm (Melissa officinalis
L.) Extract

Da-Mi Park, Jae-Joon Lee*. Department of Food and
Nutrition, Chosun University, Gwangju 61452, Korea
The aim of this study was to investigate the effects of
lemon balm (LB) extract on the quality properties, storage characteristics and antioxidant activity of beef
Tteokgalbi. The Tteokgalbi consisted of four types: no
LB extract added (control), 0.1% LB extract added (L1),
0.25% LB extract added (L2), and 0.5% LB extract added
(L3). The total polyphnol and total flavonoide contents,
DPPH and ABTS free radical scavenging activities of

Tteokgalbi incresed with increasing LB extract content.
All the LB treatment increased protein and ash contents
compared to the control. The water holding capacity and
cooking loss were equally retained with the control and
0.5% LB extract treatments, but was significantly lower
the 0.1% and 0.25% LB extract treatments in beef
Tteokgalbi. As the content of LB extract increased, L*
and a* values decreased while b* value increased. Values
of pH, total microbial counts, TBA and VBN values decreased significantly added LB relative to the control.
Consumer acceptability showed that 0.25 and 0.5% LB
extract groups scored higher in terms of appearance,
taste, texture and overall preference compared to the other groups. The 0.5% LB extract group was significantly
more effective for delaying lipid peroxidation than the
other groups. As a result, it was concluded that he addition of LB extract to beef Tteokgalbi in processing can
enhance the quality, preference, and antioxidative activities of the patties, which evaluates the value of Tteokgalbi. (This work was supported by the fund of IPET,
No.319045-3)
P03-23
전분의 종류와 선호화 처리가 전분의 노화에 미치는 영향

1. 1경기대학교 바이오융합학부
강은정1*, 배지은2, 김현석
2
식품생물공학전공, 경희대학교 식품생명공학과
과립상(granule) 수준에서 전분의 노화현상을 규명하고자
전분의 종류 및 선호화 온도에 따른 전분의 노화도를 DSC
를 이용해 분석하였다. 3종(옥수수, 밀, 고아미 쌀)의 일반
전분과 2종(찰옥수수, 찹쌀)의 찰 전분의 선호화 온도를 달
리하여 제조하고자 각각의 온도(일반 전분; 55, 70, 85,
100°C, 찰 전분; 50, 60, 70, 80°C)에서 30분 선호화시킨 후
3,000 xg에서 10분간 원심분리하여 상등액(S)와 침전물(P)
을 획득하였다. 상등액(S)은 에탄올을 1:4 비율로 첨가하여
반응시킨 후 원심분리하였다(S-P). 시료는 모두 동결건조
하여 사용하였으며, 생 전분을 대조군으로 하였다. 본 연구
에서 사용된 생 전분들의 아밀로오스 함량은 옥수수, 밀,
고아미 쌀, 찰옥수수, 찹쌀 전분들이 각각 19.6, 26.6, 22.5,
1.4, 0.8%였다. 선호화 전분 침전물(P) 및 상등액(S-P)의
아밀로오스 함량은 선호화 온도가 증가함에 따라 유의적으
로 감소하였다. 선호화 전분 침전물(P)의 DSC 분석 결과,
전분의 종류와 관계없이 모든 시료에서 호화의 개시온도
(To), 최고 온도(Tp), 완료 온도(Tc), 엔탈피(△H)는 선호
화 온도가 증가함에 따라 대조군 대비 유의적으로 감소하
였다. 또한 저장기간(4°C, 1-4주)이 증가함에 따라 To, Tp,
Tc는 감소하였으나 △H(J/g)는 증가하였다. 호화 온도가 높
을수록 저장 1주에는 일반 전분, 저장 4주에서는 찰 전분의
△H(J/g)가 높았다. 따라서 전분의 종류 및 호화 온도가 팽
윤된 전분 호화 및 노화에 영향을 미치는 것으로 판단된다.
P03-24
자외선조사 처리된 옥수수전분과 쌀전분의 물리화학적 특성
비교

김재현*, 김현석. 경기대학교 바이오융합학부 식품생물학
전공
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클린라벨(clean label) 식품소재의 개발과 이를 적용한 식
품시장의 규모가 늘어남에 따라 화학적 변성전분을 대체할
수 있는 클린라벨 전분소재의 개발에 관한 관심과 연구가
증가하고 있다. 본 연구의 목적은 클린라벨 전분소재 개발
을 위하여 진행한 옥수수전분의 물리화학적 특성에 대한
자외선조사(UV) 처리요인의 영향을 바탕으로, 대조군
(Native)과 비교하여 페이스팅 점도를 가장 높게 증가시킨
실험조건을 HS, 클린라벨 전분과 유사한 페이스팅 점도를
나타낸 실험조건을 CS라 명명한 후 각각의 조건으로 처리
한 전분들의 물리화학적 특성을 비교하는 것이었다. 찰옥
수수전분, 일반옥수수전분, 찹쌀전분, 멥쌀전분을 사용하
여 UV처리 전분을 제조한 후 페이스팅 점도특성, 형태학
적 특성, 상대적 결정화도 및 결정 패턴, 용해도 및 팽윤력,
호화특성 및 노화특성, 아밀로오스 함량 및 환원당 함량,
수평균 중합도 및 중량평균 중합도, 아밀로펙틴 분지사슬
분포, 내산성, 내열성, 내전단성을 측정하여 비교분석을 하
였다. 실험결과 HS와 CS를 대조군과 비교하였을 때, 찰계
열 전분에서 높은 점도상승을 보인 반면, 멥쌀 전분에서는
점도가 감소하는 경향을 나타내었다. 또한, 아밀로펙틴 분
지사슬분포 측정결과를 봤을 때, 아밀로펙틴과 같은 고분
자의 분해 및 옥수수전분 특히 찰옥수수전분에서 분자 간
결합의 영향에 의한 고분자의 생성이 전분의 물리화학적
특성을 변화시킨 것으로 생각된다. 물리화학적 특성이 변
한 것에 반해, 전분의 결정 패턴은 모두 전형적인 A형 결정
구조였으며, 전분입자의 구조도 큰 변화가 나타나지 않았
다. 결과적으로 UV 처리는 전분의 입자 및 결정구조의 영
향은 최소화하면서 물리화학적 특성을 변화시키는 방법이
며, 전분의 원료 및 유전형질에 따라 UV 처리에 의한 특성
변화는 차이를 보였다. 따라서 기존의 수많은 전분질 원료
로부터 추출한 전분에 대한 자외선 조사처리는 다양한 특
성의 클린라벨 전분소재의 개발에 활용 가능하며, 전분의
특성을 변화시키는 효율적인 물리변성방법이라 생각된다.
P03-25
Effect of Particle Size on Printability of the Food-Ink
with Cellular Materials

Hyun Woo Kim*, Hyun Jin Park. Department of Biotechnology, College of Life Sciences & Biotechnology, Korea
University, Anam-dong, Seongbuk-gu, Seoul 02841, Republic of Korea
The effect of the particle sizes (307, 259, 172, and 50 μm)
on rheological properties and printing performance for a
food-ink dispersion system that 20% (w/w) of spinach
powder was incorporated in 10% (w/w) xanthan gum
mixture was investigated. Scanning electron microscopy
images demonstrated that the larger particle size (307
μm and 259 μm) possess a skeletal-like and cellular
structure, and are more porous than the smaller particle
size (up to 172 μm). The increase of particle size significantly affected the composition and bulk density
(ranged from 0.15 for 50 μm to 0.22 for 307 μm) of the
spinach powder. Reduction in particle size resulted in the
increase of water and oil holding capacity, but did not
affect the water solubility index. Increasing particle size
promoted a rise of the values of the storage modulus and
loss modulus systematically. The shear modulus of spinach dispersion was ranged from 2.97 ± 1.26 kPa for fin-

est size (50 μm) to 6.43 ± 1.41 kPa for a particle size
of 307 μm and increased with increasing particle size.
All dispersions were printed smoothly regardless of the
particle size. The results obtained in this study suggest
that increasing the particle size of the incorporated food
powder can achieve efficient mechanical strength increase and a limit the incorporated powder content, simultaneously, due to its excessive increase. This may
be useful in determining parameters which required to
prepare the food-ink system such as the milling time and
the maximum incorporation content of the food powder.
P03-26
감자아밀로펙틴을 이용한 변성전분의 물리화학적 특성에 대
한 반건조가열반응의 영향

최현우*, 김현석. 경기대학교 바이오융합학부 식품생물공
학전공
클린라벨(clean label) 식품 소재와 새로운 전분 소재의 연
구가 증가함에 따라, 전분산업에서도 기존의 화학적 변성
전분을 대체할 클린라벨 전분소재의 개발에 대한 관심이
높아지는 추세를 나타내고 있다. 본 연구의 목적은 클린라
벨 전분 소재 개발의 일환으로 찰감자전분의 인산기에 대
한 여러 전분소재들의 인산 에스테르결합 특성을 반 건조
가열반응(semi-dry heating reaction)을 통해 조사하였고,
그로 인한 물리화학적 특성을 조사하였다. 찰감자전분은
상업적으로 시판되는 것을 호화시켜 사용하였으며, 여러
전분 소재들은 말토덱스트린, 옥수수전분, 찰옥수수전분을
상업적으로 시판되는 것을 추가적인 정제 과정 없이 사용
하였다. 또한 효소처리를 진행하여 특성의 변화를 살펴보
았다. 실험설계 전에 건식과 습식반응 중 어떤 것이 더 효율
적인지 확인하였고, 결정된 방법에 따라 실험을 진행하였
다. 실험설계에 따라 처리된 시료들은 페이스팅 점도 특성
과 겉보기 점도 특성을 분석하였다. 먼저 실험설계를 위해
습식과 건식반응을 진행하였을 때, 습식은 유의적인 차이
가 나타나지 않았고 건식에서 유의적인 겉보기 점도 차이
를 나타내어 건식 반응을 이용하여 처리를 진행하였다. 건
식처리를 통한 말토덱스트린과 호화된 찰감자전분에서의
반 건조 가열반응에서는 pullulanase를 처리한 샘플 외에
는 점도가 전체적으로 감소하는 특성을 나타냈다. 그리고
호화된 찰감자전분에 찰옥수수전분과 옥수수전분을 첨가
한 반 건조 가열반응에서는 옥수수전분에 branchzyme과
pullulanase를 처리한 샘플 외에는 페이스팅 점도 특성이
전체적으로 감소하는 경향을 나타냈다. 결과적으로 실험설
계를 위하여 진행한 건식과 습식 반응 중, 건식반응에서
유의적인 차이가 나타나는 것으로 보아 전분의 구조적 변
화를 유추할 수 있었다. 또한 혼합물에 대한 반 건조 가열반
응은 혼합물에 가수분해를 일으켜 물리화학적 특성을 특별
한 화학적 반응을 수반하지 않고 변화시킬 수 있는 것으로
생각되어진다.
P03-27
전분의 화학적 변성 및 물리화학적 특성에 대한 쌀전분 단백
질 함량의 영향

김이재, 정휘원*, 김현석. 경기대학교 바이오융합학부 식품
생물공학전공
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쌀전분의 분리 및 정제과정은 쌀단백질인 글루텔린의 강한
소수성결합 및 이황화결합으로 인해 가공공정이 복잡하며
경제성이 낮다는 단점을 가진다. 따라서 본 연구는 단백질
이 제거되지 않은 쌀전분으로 변성전분을 제조하여 기존
변성전분과의 물리화학적 특성을 비교한 후 쌀전분의 높은
원가를 보완할 수 있는지 조사하였다. 알카리추출법 및 효
소법(protamex)을 통하여 쌀전분을 추출하였으며, 효소법
으로 추출된 시료의 경우 단백질 함량별(0.1%, 0.3%, 0.5%)
로 전분을 구분하여 각각 하이드록시프로필화전분(HPS)
및 초산전분(ATS)으로 제조하였다. 변성처리되지 않은 것
은 대조군으로 사용하였다. 처리된 쌀전분들은 각각 겉보
기 아밀로오스, 용해도 및 팽윤력(85℃), 호화특성, 페이스
팅 점도를 분석하였다. 효소법으로 제조한 변성전분의 겉
보기 아밀로오스는 HPS의 경우 단백질 함량이 0.3% 일
때 유의적으로 낮았으며 ATS 전분간의 유의적인 차이는
나타나지 않았다. HPS의 용해도는 0.1%와 0.5%일 때 유의
적인 차이가 나타나지 않았지만 단백질 함량이 0.3%일 때
용해도와 팽윤력 모두 유의적으로 높은 수준을 나타내었
다. ATS 또한 0.3%에서 용해도와 팽윤력 모두 유의적으로
증가하였다. 변성전분의 호화특성은 대조군과 비교하여 호
화개시온도는 유의적으로 감소하였으며 단백질 함량별로
비교하였을 때 HPS와 ATS 모두 호화개시온도가 유의적
차이를 보이지 않았다. HPS와 ATS의 호화엔탈피는 0.3%
의 단백질 함량을 가질 때 유의적으로 증가하였다. 효소법
으로 추출된 변성전분의 페이스팅 점도는 HPS의 경우 단
백질 함량이 0.3%일 때, ATS는 0.1%의 단백질 함량을 가
질 때 유의적으로 높은 수준을 나타내었다. 현재까지의 연
구결과에 따르면 변성전분들의 단백질 함량이 0.3%인 조
건이 가장 적합한 것으로 보여 지며, 단백질 함량별 물리화
학적 차이가 크게 나타나지 않은 것으로 보아 단백질을 제
거하지 않은 채 변성전분을 제조하는 것이 가능한 것으로
판단되어진다.
P03-28
Optimal Conditions of the Saccharification Extract
Powder Using Ethanol Extract from Lentinula edodes
by the Additive Ratio of Saccharifying Agent

1, Kyeong Won Yun2, Seong Woo Jin1,
Hee Gyeong Jeong
1
Kyung
Je Kim , Young1*Woo
Koh1, Seung Bin Im1, Neul
1
1
I Ha , Kyoung Sun Seo . Jangheung Research Institute
for Mushroom Industry, Jangheung 59338, Korea, 2Department of Oriental Medicine Resources, Sunchon National University, Suncheon 57922, Korea
Recently, the protein and amino acids in mushrooms have
been recognized for their pharmacological effects, and
they have been receiving much attention in the field of
pharmaceutical products as well as functional foods.
However, systematic research on the ingredients of edible mushrooms is insufficient in terms of food science.
Therefore, we investigated the content of amino acids
anti-inflammatory activity of Lentinula edodes saccharification extract powder. The L. edodes saccharification
extract powder was prepared by adding malt to the L.
edodes ethanol extract with different rates. L. edodes
saccharification extract powders were treated at concentrations of 10, 50, 100, and 500 μg/mL on Raw 264.7 cells,
the A, B, C, and D exhibited good cell viability of 80 %

at high concentrations of 500 μg/mL. The anti-inflammatory effect of each sample showed a production rate
of 76.9 % when treated at a concentration of 500 μg/mL
in the L. edodes saccharification extract powder C test.
The content of free amino acids in the L. edodes saccharification extract powder according to the amount of saccharifying agent(malt) was the highest in the C test
group. Therefore, the optimum condition for the preparation of L. edodes saccharification extract powder for the
regulation of human immunity was finally concluded with
C sample with 200 g of saccharification agent (malt) to
1 kg.
P03-29
Development and Sensory Characteristics of Dressing
Using Oak Mushroom Stipe Saccharification Concentrate Solution

Neul I Ha, Kyung Je Kim, Seong Woo Jin, Ji Young
Bang, Young Woo Koh,* Seung Bin Im, Hee Gyeong
Jeong, Kyoung Sun Seo . Jangheung Research Institute
for Mushroom Industry, Jangheung 59338, Korea
This study was conducted to development the oak mushroom dressing using oak mushroom stipe saccharification concentrate solution (OMSCS). Also, we found out
the optimal dressing manufacture conditions and evaluated the sensory characteristics of salad dressing made
by mixed various amounts (40, 50, 60, 70%) of OMSCS
and the other ingredients. The oak mushroom has health
benefits, and is used to the second largest cultivated and
most popular edible mushroom in world. When we use
oak mushroom for foods or medicines, cap and stipe of
oak mushroom were divided for their uses. Nutritional
composition of oak mushroom did not show much significant difference between cap and stipe. Almost consumers like cap than the stipe among the oak mushroom
edible parts. The purpose of this research was increased
spend oak mushroom stipe. Therefore we development
dressing using OMSCS. OMSCS was prepared by concentrated after mixed saccarification rice by saccarification enzyme using malt water extract and oak mushroom stipe extract. We made dressing mixed different
ration of OMSCS and other materials such as viniger,
garlic, soy-sauce, seaweed, sesame oil, and ginger. The
highest sensory scores (color, smell, taste and overall acceptability) were found in the dressing made with 60%
OMSCS among the tested dressing samples. These results shows that the development dressing will increasingly consume oak mushroom stipe and contribute to
consumer’s health benefit.
P03-30
Design and Development of an Electrogustometer and
Electrodes for Simulating Saltiness by Controlling
Electric Current

Changho Jhin. Smart Farm Research Center, KIST
Gangneung Institute of Natural Products, Gangneung,
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Gangwon-do 25451, Republic of Korea
As one of basic tastes, salty taste is an essential part
in human diet and improves overall preferences of foods.
The most effective and common source of salty taste is
originated from sodium chloride (NaCl), however, excessive sodium intake is one of the main causes of cardiovascular risks including hypertension. In this work,
an electrogustometer device and electrodes were designed and developed to simulate saltiness without salts.
Since the salty taste is due to ionic interactions between
ions and channels, saltiness can be affected by releaving
anodal or cathodal current to the tongue. In previous
studies, only one-way electric current, with or without
various duration, voltage and frequency, was applied on
each treatment, and these limitations were due to functionally limited electrogustometer devices. In this study,
the new electogustometer was designed for controlling
the directions of electric currents, as well as controlling
durations, voltages and frequecies. Arduino Nano was
adopted as a controller and interfacing unit, and NPN
darligton transistors (TIP121) were used for simultaneously controlling signals from the Arduino. Photocouplers were used for drawing input voltages, amplified by
OpAmps with potentiometers, to electrodes. In this work,
for avoiding previously reported metallic taste by metallic electrodes, plastic-based electrodes were also designed and printed by a 3D-printer using a conductive
PLA material. Ionic-based tastes, including salty taste,
could be simulated by drawing current to tongues by using developed electrogustomer and electordes. (This
work was supported by an intramural grant (2E29140)
from the Korea Institute of Science and Technology.)
P03-31
Physicochemical and Prebiotic Properties of Corn
Starch and Pectin-Based Semi-Interpenetrating Complexes

Geonhui Park*, U-Hui Kwon, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite
Research Center, Kyung Hee University, Seoul 02447,
Korea
Corn starch has been extensively used in food fields due
to its low cost and biocompatibility. However, the application of the native starch was limited due to high glycemic index and fast hydrolysis rate. Nowdays, fabrication
of corn starch and pectin-based semi-interpenetrating
(semi-IPN) complexes has been used to improve physicochemical properties and functionality of the starch.
The objectives of the present study were (1) to produce
the corn starch and pectin-based semi-IPN complexes
with different pectin concentrations (corn starch and
pectin at ratio of 4:1, 3.5:1.5 and 3:2), (2) to evaluate prebiotic activities of corn starch/pectin complex by Lactobacillus rhamnosus and Bifidobacterium longum with
comparison of inulin and (3) to quantify the short-chain
fatty acids (SCFAs) and total fiber contents of corn

starch/pectin complexes. The growth levels of L. rhamnosus and B. longum on corn starch/pectin complexes
were significantly higher than that of inulin (commercial
prebiotic). Total fiber contents of corn starch/pectin complexes were increased with increasing pectin concentration. After fermentation of corn starch, corn starch/pectin
complex and inulin for determination of SCFAs, acetic
acid, propionic acid, and butyric acid were produced and
acetic acid was the major fermentation product in all
samples. In addition, total SCFAs contents in the fermentation media containing corn starch/pectin complex
by B. longum were significantly higher than those in the
fermentation media containing corn starch and inulin. In
conclusion, these findings suggested that corn starch/
pectin complexes by semi-IPN technique could be utilized as a source of functional food materials.
P03-32
Microencapsulation of Enzymatically De-Glycosylated
Mulberry (Morus alba L.) Fruit Extract through Complex
of Soy Protein Isolate and Pectic Polysaccharide Extracted from Ulmus davidiana

Jun-Young Park, Min Su Kim*, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite
Research Center, Kyung Hee University, Seoul 02447,
Korea
The objectives of this study were to prepare enzymatically de-glycosylated mulberry (Morus alba L.) fruit extract (dg-MFE) loaded microcapsules coated with complex of soy protein isolate (SPI) and pectic polysaccharide extracted from Ulmus davidiana (UDP) using a
spray dryer, and evaluate the physicochemical, structural, and in vitro digestibility properties of these microcapsules. To produce complex of SPI-UDP, four different concentrations (0.5, 1.0, 1.5, and 2.0 g UDP per
3.0 g SPI) of UDP were used. W1/O microemulsions
loaded with dg-MFE were prepared and re-emulsified
into an aqueous phase (W2) containing complex of SPIUDP to form W1/O/W2 emulsions, and these emulsions
were spray dried. Microcapsules coated with SPI-UDP
complex showed the significantly higher encapsulation
efficiency of dg-MFE than microcapsules coated with
only SPI. The HR FE-SEM morphology of microcapsules became smoother and more spherical with an
increase in UDP concentrations. The particle sizes of microcapsules coated with SPI-UDP complex were higher
than microcapsules coated with only SPI due to a thicker
layer formed by stable electrostatic interactions between
positively charged groups of SPI and negatively charged
groups of UDP. Microcapsules coated with SPI-UDP
complex showed higher probiotic growth for Lactobacillus rhamnosus ATCC 7496 than microcapsules coated
with only SPI. The in vitro study showed that microcapsules coated with SPI-UDP complex released less
amounts of dg-MFE than microcapsules coated with only SPI in simulated gastric fluid and simulated intestinal
fluid.
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P03-33
Quality Observation of Emulsified Sausage Manufactured by Horse Fat and Canola Oil

Hyo-Seok Moon*, Jung-Hyun Nam, Ji-Yeon Chun. Department of Food Bioengineering, Jeju National University, 102 Jejudaehak-ro, Jeju-si, Jeju Special Self-Governing Province, 63243, Korea
This study was conducted to decrease saturated fatty
acid contained in emulsified sausage by adding a mixture
of horse fat and canola oil instead of pig back fat. For
the control, pig back fat, horse fat, canola oil was respectively used and for the treatment, the horse fat and
canola oil were used with 10:10, 12.5:7.5, 15:5 mass ratio
in total fat amount. There was no significant difference
in pH among all samples before and after heating (p>0.05).
Water holding capacity (%) was higher by addition canola oil but cooking loss (%) and fat loss (%) was increased by canola oil amount. In texture analysis, as an
increment of horse fat ratio, hardness, springiness, gumminess, chewiness was also increased (p<0.05) except
cohesiveness (p>0.05). TBARS, peroxide value and VBN
were detected below limits as an edible meat product in
all samples. From all results, 12.5:7.5 or 15.5 ratios between horse fat and canola oil were better quality than
control. It was also suggested that the addition of horse
fat was available to improve sausage quality however,
it was not appropriate to add only canola oil for emulsified sausage quality.
P03-34
Encapsulation of Curcumin and MCT Oil into Nanostructured Lipid Carriers

Ji Eun Hyun1*, Geun-Pyo Hong2, Ji-Yeon Chun1. 1Department of Food Bioengineering,
Jeju National University,
Jeju 63243, Korea, 2Department of Food Science and
Technology, Sejong University, Sejong 05006, Korea
Nanostructured lipid carriers (NLC) are drug delivery
systems composed of both solid and liquid lipids as a
core matrix, which offer the advantage of improved hydrophobic drug loading capacity and release properties.
Curcumin is poor solubility in hydrophilic matrices and
chemical instability therefore, the applications of curcumin in functional foods are limited. In this work, the optimum formulation of Curcumin NLC was founded that the
solubility of curcumin in hydrophilic matrices consisted
of MCT oil (medium chain triglyceride, MCT) and emulsifiers (0.3 wt% Span 80 and 0.3 wt% Tween 80) were
improved. And then we encapsulated curcumin, MCT
(0.24 wt%, liquid lipid) and glyceryl tristearate (0.60
wt%, solid lipid) into NLC by high-pressure homogenization technique (20,000 psi, 3 cycles). For the particle
characterization, diameter, zeta-potential, polydispersity
and encapsulation efficiency of Curcumin NLC was
102.32±3.46 (nm), -26.46±2.41 (mV), 0.24±0.01, 95.64 (%),
respectively.

P03-35
Full Fat Soy-Based High Moisture Meat Analogs: Effects of Formulations on Product Properties

The-Thiri Maung*, Bon-Yeob Gu, Mi-Hwan Kim, NamSoon Oh, Gi-Hyung Ryu. Department of Food Science
and Technology, Food and Feed Extrusion Research
Center, Kongju National University, Yesan, Chungnam
32439, Republic of Korea
Soy protein isolate (SPI) and wheat gluten (WG) are
common raw materials for producing high-moisture
meat analogs (HMMA). However, they have limitations
as expensive, imbalanced nutritional properties and food
allergen. Therefore, in this study, full fat soy (FF) was
chosen to replace SPI and WG. Four different FF-based
formulae including mixture of (1) FF, WG and corn
starch (CS); (2) FF, SPI and CS; (3) FF, SPI, WG and
CS; (4) FF and CS were texturized using a twin-screw
extruder with cooling die. Mixture of SPI, WG and CS
was used as control. HMMA from FF+WG+CS and
FF+SPI+CS showed high springiness, cohesiveness,
chewiness and hardness than other samples. HMMA
from FF+WG+CS exhibited high cutting strengths (both
cross and machine direction), and highest integrity index
which was statistically similar with that of control.
FF+WG+CS produced best HMMA samples with layered
and strongly fibrous structure. Our findings reveal that
FF could completely replace SPI in producing HMMA,
and there is also a potential to further reduce amount
of WG from formulation. Based on the results, it could
be possible to develop a new generation of HMMA from
full fat soy which is cheap, easy to buy, highly nutritious
and functional.
P03-36
Effect of Psyllium Husk Content on Physical Properties
of Rice Extrudates

Jung Won Lee*, Sun Young Cho, Won Joung Park, Gi
Hyung Ryu. Department of Food Science and Technology, Food and Feed Extrusion Research Center, Kongju
National University, Yesan, Chungnam 32439, Republic
of Korea
This study was performed to determine the effect of
psyllium husk addition on the physical properties of rice
extrudates. Rice-based formulations added with psyllium
husk (0, 7, 12 and 21%) were extruded at die temperature
of 140˚C, screw speed of 200 rpm, and moisture content
of 20%. As the content of psyllium husk increased, expansion ratio decreased, while piece density and specific
length increased. Apparent elastic modulus, breaking
strength, adhesiveness and hardness increased with increase in psyllium husk content. Lightness decreased as
psyllium husk content increased, while redness, yellowness and color difference increased. Water soluble index
and water absorption index increased with increased
amount of psyllium husk. In conclusion, the addition of
psyllium affected the expansion of extruded rice snack
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with hard texture, small cells, and sticky texture due to
high water absorption during hydration.
P03-37
Effect of Maltodextrin Binder Concentration on Physical, Structural, and Rheological Properties of Agglomerated CMC in Fluidized Bed Granulator

Dongryeol Lee*, Byoungseung Yoo. Dept. of Food Sci.
and Biotechnol., Dongguk University
Sodium carboxymethylcellulose (CMC), also called cellulose gum, has been used widely in cosmetics, food, and
pharmaceutical products for food thickener, emulsifier,
stabilizer, binder, and etc. However, there are some manufacturing problems like dust emission, and low flowability and dispersibility due to its original powder form.
To solve these problems, wet agglomeration in fluidized
bed granulator is widely used, which modifies the physical properties of particles (size, shape, density, and porosity). In this study, physical, structural, and rheological
properties of CMC powder agglomerated with maltodextrin (MD) binder at different concentrations (0, 10, 20,
30, and 40% w/w) were examined. Flowability and dispersibility values at higher MD concentrations (above
20%) were improved when compared to the control (0%).
Particle size distribution values and SEM images showed
that the particle size of CMC agglomerates became larger
when MD concentration increased. In contrast, the parameters of flow and dynamic rheological properties decreased with an increase in MD concentration. In conclusion, the addition of MD binder could enhance the
physical properties of CMC agglomerates but reduce the
rheological properties. Thus, it recommends that CMC
is agglomerated at lower concentrations of MD binder
for the manufacturing of gum-based food thickeners
used for dysphagia diets.
P03-38
Flavonoid Composition and Antioxidant Activity of Immature Citrus unshiu

Dong-Shin Kim*, Sang-Bin Lim. Department of Food
Bioengineering, Jeju National University, Jeju 63243,
Korea
Immature Citrus unshiu was separated into peel and
flesh, and their flavonoid contents were measured. Hesperidin and narirutin were the major flavonoids in immature Citrus unshiu and polymethoxyl flavones such
as sinensetin, nobiletin and tangeretin were detected only
in the peel. The contents of hesperidin and narirutin in
the peel were 9.4 and 4.0 times higher than those of the
flesh, respectively. The contents of hesperidin and narirutin in immature Citrus unshiu peel were 3.3 and 4.6
times higher than those of mature Citrus unshiu peel.
Immature Citrus unshiu was pulverized and pressed using the screw type extractor to obtain the juice and press
cake, and the juice was further filtered to recover fine

particles. The weight ratio of the press cake, fine particles, and filtered juice was 28.7% : 21.2% : 50.1%. The
yield of total flavonoid in the filtered juice was only
14.3%, while that in the press cake plus fine particle was
85.7%. Antioxidant activities (DPPH radical scavenging
activity (DPPH), ferric reducing antioxidant power
(FRAP) and oxygen radical absorbance capacity (ORAC)
of the main flavonoids in Citrus unshiu such as hesperidin and narirutin were also measured. DPPH and FRAP
of hesperidin were 2.5 and 3.8 times higher than those
of narirutin, but ORAC of hesperidin (247.3 mg TE/100g)
was lower than that of narirutin (283.4 mg TE/100g).
These results can be used as basic data for developing
functional foods using immature Citrus unshiu.
P03-39
Effect of Microwave Irradiation on‘Ofree’Wheat Flour
Characteristics

Jin Hee Park1 1*, Chon-Sik Kang11, Young-Mi Yoon21,
Jinwoo Yang , Kyeong-Hoon
Kim , Chang
hyun Choi ,
1, Young-Jin Kim1,
Kyeong-Min Kim1, Han-young
Jeong
Young-Keun Cheong1, Tae-Il Park1. 1Wheat Research
Team, National Institute of Crop Science, RDA, 2Crop
breeding Division, National Institute of Crop Science,
RDA
Consumption of resistant starch (RS) and slowly digestible starch (SDS) is being attracted to health benefits
such as anti-obesity and diabetes. Several techniques are
used to increase levels of SDS and RS. Among these
processes, physical treatments are highly used because
of its simplicity and low cost. This study was carried
out to examine the change of flour characteristics by microwave irradiation and increase the utilization of ‘Ofree’
wheat cultivar missed allergenic component, ω-5 gliadin
genes. ‘Ofree’ flour were irradiated in 700 W power microwave for 1, 2, 3 and 4 minutes. We evaluated the general flour characteristics (moisture, protein, gluten contents, color and SDS sedimentation values) and starch
characteristics (amylose, damaged, resistant starch contents and pasting properties). As a result, moisture contents decreased significantly as the irradiation time increased, but protein and gluten contents were not changed
significantly (p<0.05). The color changed by browning*
lightness(L )
reaction. As the irradiation time increased,
values were reduced and yellow (b*) increased. There
was no significant difference in amylose contents between treatment and control group (p<0.05). On the other
hand, damaged and resistant starch contents increased
up to 3 minutes of microwave treatment, but decreased
after 3 minutes. These results suggest that microwave
irradiation could be changed the properties of wheat
starch. It also influence swelling, gelatinization, rheological properties, textures and end‐use qualities of
wheat flour. Therefore, more studies need on techniques
that resist to heat changes in food process.
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P03-40
계란내 사포닌 침투를 위한 산처리 효과

차승현*, 정의환, 한인범, 장금일. 충북대학교 식품생명공
학과
영양학적 가치가 높은 계란의 기호성 및 기능성 효과를 증
진시킴으로서 부가가치를 향상시키기 위한 연구가 진행되
고 있다. 현재까지 연구된 계란 내에 영양성분을 함유시키
는 연구는 대부분 산란계의 사료에 변화를 주는 방법이고,
계란 내에 직접적으로 성분을 침투시키는 연구는 다시마추
출물과 같은 작은 분자량을 가진 성분의 침투방법이다. 반
면에 사포닌과 같은 분자량이 큰 기능성 성분이 계란 내부
로 침투하는 방법은 연구가 미비한 실정이다. 따라서 본
연구에서는 계란에 산처리를 통해 분자량이 큰 사포닌의
침투 가능성을 확인하고자 하였다. 먼저 계란을 식초에 0,
1, 2시간 동안 담가 계란의 난각에 산처리를 한 다음 건조시
키고 홍삼추출물에 침지시켜 홍삼의 사포닌을 계란 내에
침투시켰다. 침투시킨 정도를 계란의 난백에 존재하는 총
사포닌 함량 분석하여 확인하였다. 계란에 산처리를 통해
홍삼추출물을 침투시킨 결과 총 사포닌 함량이 산 처리하
는 시간이 길수록 사포닌이 많이 침투되어 2시간 산처리한
계란의 난백에서 0.180±0.031 mg/mL의 총 사포닌 함량이
검출되었다. 최종적으로 본 연구에서는 산처리를 통해 계
란 내부로 홍삼추출물이 침투됨을 확인할 수 있었으며, 산
처리 방법을 이용하여 다양한 식품 소재를 계란 내부로 침
투시키는 것이 가능할 것으로 생각된다.
P03-41
천연재료를 이용한 고형버섯육수

유광연1*, 도정룡1, 장수문2, 김희곤2. 1한국식품연구원, 2델
리스(주)
최근 우리나라의 식습관은 서구에 비해 자극적으로 섭취하
는 경향이 있다. 이러한 식습관은 쉽게 변화되지 않으며,
건강을 해치는 주된 요인이 된다. 본 연구에서는 자극적인
음식으로 유발되는 고혈압, 당뇨, 뇌졸중, 암 등의 성인병
예방에 도움을 주는 표고버섯을 활용하여 고형버섯육수를
개발하고자 하였다. 표고버섯은 다이어트효과와 변비개선
에도 많이 사용되지만 항암효과, 면역력강화, 혈관건강에
도 도움을 주어 성인병 예방용 식재료로 많이 사용되어지
고 있다. 버섯육수 개발은 기존 항고혈압 천연조미료 제조
에 관련된 특허기술들을 활용하였다. 원재료에서 감칠맛을
추출, 발효와 숙성을 거쳐 사용의 편의성과 장기보관이 가
능한 고형화 단계를 거쳐 고형버섯육수를 제조하였다. 고
형버섯육수의 배합비는 표고버섯분말 20%, 표고버섯농축
액 15%, 황태분말 15%, 소고기분말 10%, 양파분말 6%,
마늘분말 4%, 정제염 20%, 설탕 10%로 하였고, 식품용 믹
스기로 혼합하여 정제수를 4배량 첨가한 후 3시간동안 10
0℃로 가열한 뒤 2시간동안 70℃로 탈기하였다. 탈기 후
얼음 틀에 분주한 뒤 육수를 –80℃에서 하룻밤 동결한 후
진공동결 건조하여 버섯육수를 제조하였다. 시제품의 일반
성분을 분석한 결과, 탄수화물이 50.2%로 가장 많은 함량
을 차지하였고 회분 31.7%, 단백질 10.5% 이였으며 지방은
1.2%로 소량 함유되어 있었고, 수분은 6.4%로 나타나 건조
식품의 일반적인 수분함량의 범위였다. 고형버섯육수를 사
용함으로서 조리시간을 단축시킬 수 있을 뿐만 아니라 자
극적인 식습관을 줄이고 고혈압, 당뇨, 뇌졸중, 암과 같은
성인병 예방에 도움을 줄 수 있기를 기대한다.

P03-42
흑국 조제종국을 이용한 흑(black) 색소의 추출 및 영양학적
분석

조정환*, 최현우, 조민지, 정휘원, 김현석. 경기대학교 바이
오융합학부 식품생물공학전공
최근에 천연식용 색소에 관심을 기울이면서 ,오래전부터
다양한 형태의 식품의 제조에 활용 및 섭취되고 있었던 흑
국균을 농산가공부산물에 접종하여 고농도의 흑 색소를 함
유하면서 경제성을 고려한 흑국을 제조하기 위한 연구이
다. 본 연구에서는 흑국균(Aspergillus niger, 분말시료)를
이용한 흑(black)색소 개발을 위한 영양학적 분석을 하였
다. 쌀 기반의 흑국균의 색소추출을 위해 용매를 총 11가지
를 선택하여 추출한 결과 chloroform, DMSO, hexane이
색이 나와 식용으로 사용 할 수 있는 chloroform, hexane을
추출용매를 결정하였는데 흡광도 값으론 클로로포름의 경
우(490, 515, 620 nm) 3이며 hexane의 경우(-0.004, -0.005,
-0.005)값이 나왔다. 조단백질은 킬달법을 이용하여 분해,
증류과정을 거쳐서 나온 황산용액을 0.1N NaoH 용액으로
적정하여 2회 반복한 양의 편차(쌀의 질소환산계수 : 5.95,
황산용액의 희석배수 10)를 구해 4.31%라는 값이 나왔다.
조지방의 경우 속실렛법(Soxhlet)을 이용하여 분말시료 기
준으로 실험을 하여 나온 값들의 편차를 구한 결과 0.54%
라는 값이 나왔다. 조회분 실험절차에 따라 실험한 결과
0.76%라는 편차 값이 나왔다. 수분정량의 경우 상압가열건
조법을 이용하여 실험한 결과 6%라는 편차 값이 나왔다.
흑 색소의 추출을 위해 용매를 chloroform을 이용하여 교
반시간을 변수로서(1, 3, 5, 10, 15, 24 h)총 6가지의 조건을
통해 추출, 원심분리를 진행한 상등액만 취한 후 회전증발
농축기를 이용해 용매를 증발시킨 후 색소의 양은 평균
0.509g 나왔으며 수율은 편차를 구한 결과 10.07%라는 값
이 나왔다.
P03-43
Optimization of Condition for Conversion from Apiin to
Apigetrin in Celery Extract Using Response Surface
Methodology

Ha Rim Kim*, Hyeonhwa Oh, Hyeon Jin Kang, GeunSeoup Song, Young-Soo Kim. Department of Food
Science and Technology, Chonbuk National University,
Jeonju 54896, Korea
This study was conducted to optimize the reaction conditions for conversion from apiin to apigetrin in celery
ethanol extracts by response surface methodology (RSM).
Independent variables formulated by Box-Behnken Design (BBD) were temperature (X1; 30, 60 and 90℃), time
(X2; 0, 1 and 2 h), and citric acid concentration (X3; 0,
0.5 and 1 M). The dependent variable was apigetrin content (Y). Quantification of flavonoids (apiin, apigetrin and
apigenin) in reactants was obtained using high performance liquid chromatography (HPLC) analysis. The apigetrin content was significantly affected by temperature.
Predicted optimal conditions for maximum yield of apigetrin were: a temperature of 81.67℃, time of 1.77 h, and
a citric acid concentration of 0.97 M. Under these conditions, the predicted values were: 11.17, 1914.79 and
71.13 mg/100g celery extract for apiin, apigetrin and api-

- 312 -

genin, respectively. However, under the experimental
conditions of 90℃, 2 h and citric acid concentration of
1 M, the values were 16.77, 1829.80 and 156.27 mg/100g
celery extract for apiin, apigetrin and apigenin, respectively. As such, it was determined that the optimal conditions for maximizing the extraction yield in the conversion of apigetrin to apiin fell within 80∽90℃, 1∽2
h and 0.5∽1 M for temperature, time and citric acid concentration, respectively.
P03-44
Optimization of Pretreatment Conditions for Yield of
Myricetin from Diospyros lotus Leaves by Response
Surface Methodology

Hyeon Jin Kang*, Hyeonhwa Oh, Geun-Seoup Song,
Young-Soo Kim. Department of Food Science and
Technology, Chonbuk National University, Jeonju 54896,
Korea
This study was conducted in order to increase myricetin
yield from Diospyros lotus leaves. The pretreatment
method of adding citric acid was optimized using response surface methodology (RSM). The experimental
design for the pretreatment conditions was performed
with Box-Behnken design (BBD) and the BBD was set
up with three variables: molar concentration of citric acid
(X1; 50∼150 mM), reaction temperature (X2; 85∼95℃)
and reaction time (X3; 3∼7 h). Ethanol was added to each
pretreatment sample to adjust the concentration (to 60%
EtOH) and this was followed by extraction (stirring, 2
0℃, 12 h). The content of myricitrin (myricetin-3-Orhamnoside) and myricetin of the extracts was measured
using high performance liquid chromatography (HPLC).
RSM analysis shows that myricetin content increases
with reaction time, but tends to decrease after myricitrin
is completely hydrolyzed. The optimal pretreatment conditions for myricetin yield were determined to be
X1=99.05 mM, X2=89.63℃ and X3=5.45 h, with myricetin
yield predicted at 1212.99 mg/100g dw. To verify the accuracy of the predictions, myricetin content was measured under optimal conditions (X1=100 mM, X2=90℃,
X3=5.40 h), and the results (1214.15 mg/100g dw) were
similar to those predicted. Based on this study, it is expected that citric acid pretreatment can be used as a
method to increase the yield of myricetin from Diospyros
lotus leaves.
P03-45
버터밀크로부터 원유 지방구막 추출 및 이의 유화특성에 관한
연구

이의석*, 정진만, 빈국현, 홍순택. 충남대학교 식품공학과
식품에멀션공학실험실
본 연구는 버터밀크로부터 한외여과와 초임계 유체를 이용
하여 원유 지방구막을 추출 및 이의 유화특성을 알아보기
위하여 수행하였다. 추출물의 농도별(0.2-2.0 wt%)로 유화
액(수상:유상=9:1)을 제조하여 저장기간에 따라 지방구 크

기, creaming index를 조사하고, 특정농도를 선정하여
pH(3.0-9.0)와 CaCl2 농도(1 M–3 M)에 따른 지방구 크기
및 제타전위 변화를 관찰하였다. 원유 지방구막 추출물의
농도가 증가할수록 지방구 크기(d32, d43)는 0.2–1.5 wt%까
지는 감소하는 경향을 나타냈고 2.0 wt% 이후 유의적 차이
는 없었다. 또한 저장기간이 증가할수록(초기 유화액과 비
교) 저농도(0.2-0.6wt%)에서 지방구 크기는 증가하는 경
향이 나타냈고 1.0 wt% 이상 농도에서는 유의적 차이가
없었다. 이는 creaming index에서도 동일하게 나타났다.
pH 변화에서는 pH 3.0, 6.0, 7.5 및 9.0에서는 지방구 크기의
유의적 차이가 없었으나 pH 4.5에서는 다소 증가하는 경향
을 나타냈다. 반면, 제타전위는 pH 증가할수록 감소하는
경향을 나타냈다(15.87 mV → -46.37 mV). CaCl2 농도변
화는 농도가 증가할수록 지방구 크기와 제타전위는 증가하
는 경향을 나타냈다.
P03-46
Physical and Rheological Properties of Xanthan GumGalactomannan Mixtures Agglomerated by Fluidized
Bed Granulator

Hyundo Lee, Byoungseung Yoo*. Dept. of Food Sci. and
Biotechnol., Dongguk University
Fluidized bed agglomeration is a size enlargement process in which large particles are produced by small particles adhering to one another via liquid bridge, resulting
in complete dispersion in various liquid foods without the
formation of lumps during hydration. Agglomerated
xanthan gum (XG)-based gum mixtures are commonly
used as a food thickeners for the management of dysphagia (swallowing difficulty). In this study, the physical
and rheological properties of agglomerated xanthan gum
(XG)/guar gum (GG) and XG/locust bean gum (LBG)
mixture powders prepared with maltodextrin (20%, w/w)
as a binder were investigated. Compared to agglomerated
XG alone, the flow characteristics (Carr index and
Hausner ratio) and solubility of agglomerated XG/GG
and XG/LBG mixtures were improved. Porosity, CI and
HR of agglomerated XG-based galactomannan mixtures
were higher than those of agglomerated GG and LBG
alone, whereas their particle diameters (D50) were smaller
than those of agglomerated XG, GG and LB. The results
of SEM also showed that the particle sizes of agglomerated XG powder were much smaller by the addition
of galactomannans. The solution of agglomerated XG,
GG, LBG and XG/GG mixture at 1.0% gum concentration
had a significant different values of apparent viscosity
(ha,50), consistency index (K), flow behavior index (n),
Casson yield stress (σoc) and loss tangent (tan δ). In particular, the addition of GG to XG in agglomeration process showed a synergistic effect of flow and dynamic
properties.
P03-47
초임계 CO2를 이용하여 buttermilk로부터 추출한 Phospholipids 분획물의 획득 및 이의 이화학적 특성 분석

정진만*, 이의석, 빈국현, 홍순택. 충남대학교 식품공학과
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식품에멀션공학실험실
MFGM(milk fat globule membrane)의 구조는 다양한 연
구결과를 바탕으로 유아의 면역력 증진과 유아의 두뇌발달
등 장점이 있다고 보고되고 있으며 특히 최근 연구에 따르
면 MFGM의 삼중막(trilayer)은 주로 리포솜형태의 인지
질이 주요 성분으로 되어 있음이 보고되었다. 따라서 본 연
구에서는 버터밀크에 대하여 한외여과(Ultrafiltration), 초
임계 추출(Supercritical fluid extraction)을 처리해서 인지
질을 분획하고 이의 이화학적 특성 분석을 수행하였다. 한
외여과 및 초임계추출 처리한 추출물에 대하여 TLC(Thin
layer chromatography) 분석한 결과 처리과정이 진행될수
록 PC(phosphatidylcholine)와 PE(phosphatidylethanolamine) 부분의 밴드가 짙어졌고 반면에 초임계 추출물에
서는 밴드가 관찰되지 않았다. SDS-page 분석 결과 처리
가 진행될수록 β-LG(β-lactoglobulin)의 밴드는 짙게 관
찰되었으며 특히 Casein에서는 단일밴드가 형성되지 않았
다. 일반성분을 분석한 결과 처리 후 탄수화물과 조단백질
은 감소하였고 반면 조지방은 증가 하는 경향을 나타냈다.
P03-48
락토페린을 이용하는 유지방구막 구조 모방

정진만*, 이의석, 빈국현, 홍순택. 충남대학교 식품공학과
식품에멀션공학실험실
유지방구막(MFGM)의 구조는 인지질과 단백질으로 구성
된 삼중막 구조이며 유아의 면역력 증진, 두뇌 발달, 심장
혈관 질환 등에 효과가 있다고 보고되고 있다. 본 연구는
버터밀크를 한외여과(Ultrafiltration) 및 초임계 추출
(Supercritical fluid extraction)로 처리한 인지질 분획물을
이용하여 1차 emulsion을 제조하고, 여기에 락토페린 수용
액을 첨가하여 2차 emulsion을 제조한 후 최종적으로
PC(phosphatidylcholine)를 이용하여 final emulsion을 제
조하여 MFGM 구조을 모방하는데 목적을 두었다. 본 연구
결과 1차 emulsion의 제타 전위는 -58.5 mV으로 음(-)의
값을 나타냈고 2차 emulsion은 락토페린 농도가 증가할수
록 제타전위는 증가하여 1.2 wt% 농도에서 최대값(7.7
mV)을 나타냈으며 이후 농도에서는 감소하는 경향을 나타
내었다. 1차 에멀션에 대하여 공초점 레이저 현미경으로
관찰한 결과 monolayer에서는 인지질만 염색되었으며 2차
emulsion의 bilayer에서는 단백질과 인지질이 모두 염색되
어 있었고 마지막으로 PC를 이용한 final emulsion에서는
모두 염색되었으나 특히 인지질이 더 짙게 염색되어 있었다.
P03-49
CTAB(Cetyl trimethylammonium bromide)을 이용하는
유지방구막 구조 모방

정진만*, 이의석, 빈국현, 홍순택. 충남대학교 식품공학과
식품에멀션공학실험실
유지방구막(MFGM)은 유지방을 둘러싸는 인지질과 단백
질로 구성된 구조이다. 유지방구막의 구조는 유아의 면역
력 증진 효과, 두뇌 발달 그리고 심장 혈관 건강의 효과에
대한 사실이 많은 연구로 보고되고 있다. 본 연구에서는
MFGM 삼중막 구조의 전 단계인 이중막 구조의 emulsion
제조를 하기 위해 버터밀크로부터 얻은 인지질의 1차 emulsion에 양(+) 전위를 띄는 CTAB를 농도별로(0.1 wt%∼

0.3 wt%) 첨가하여 2차 emulsion을 제조하고 제타전위, 입
도분석, 광학 현미경을 통하여 특성을 분석하였다. 한외여
과와 초임계 유체를 처리한 버터밀크로 만든 유화액에
CTAB 첨가 농도가 높을수록 지방구 크기는 감소하는 경
향이 보였지만 유의적 차이는 없었다. 또한 제타전위는
CTAB 첨가 농도가 증가할수록 양(+)에 가까운 값을 나타
냈고 0.3 wt%에서는 11.76 mV으로 가장 높은 양(+)의 값
을 나타내었다.
P03-50
Potato Chips Processed from Different Potato (Solanum
tuberosum L.) Cultivars Relating to the Water absorption and Pasting Viscosity of the Tubers

1, Namgeol
Induck
Choi1*, Hye-Sun
Choi1, Jiyoung Park
1
1
1
Kim 2, Seuk-Ki Lee ,2 Jang-Hwan2 1Park , Jung-Whan
Nam , Kwangsoo Cho , Jihong Cho . Crop Post-Harvest
Technology Division, National2 Institute of Crop Science,
RDA, Suwon 16613, Korea, Highland Agriculture Research Center, National Institute of Crop Science, RDA,
Pyeongchang 25342, Korea
Six processing potato (Solanum tuberosum L.) cultivars
were evaluated for the tuber qualities, which were in turn
related to the quality attributes of fried potato chips.
Potato chips were prepared by deep-fat frying sliced potato (1.5∼2.0 mm) at 180℃ for 3 min. Chipping qualities
of oil absorption, texture (breaking force), and color
measurements were analyzed. One-way ANOVA showed
a significant difference in the quality parameters of potato tubers and chips. Dry-matter and total starch contents
ranged in 21.88∼24.88 and 15.60∼18.29%, respectively,
showing potato cv. Jinseon and Saebong contained the
highest dry-matter and total starch contents. Oil absorption and breaking force of potato chips ranged in 40.4∼
51.5% and 131.7∼295.7 g, respectively. Based on the
pearson’s correlation analysis, there was a significant
negative correlation (p<0.001) between oil content and
breaking force of potato chips. It was found that important physical factors influencing chipping quality
were water absorption index (WAI), water solubility index (WSI), peak viscosity (PV), and chip color (L-value).
Oil content increased with decreasing WSI, PV, and
L-value, while breaking force decreased in the potato
chips with higher oil content. Results suggested that potato cvs. Eunseon, Jinseon and Saebong produced chips
with lower breaking force, which could be crisper. Those
cultivars represented higher WAI, but lower WSI, peak
viscosity, and L-values.
P03-51
Amino Acid Composition and Functional Properties of
Soybean Protein Concentrate

Seo-Hui1,2Cha1 1*, Hyeonju Seo1, Kyung-Ok Shin1, KyoungSik Han . Department of Food Science and Biotechnology, Sahmyook University, Seoul 01795, Korea, 2Biomaterials Research Institute, Sahmyook University, Seoul
01795, Korea
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Soybean protein concentrate (SPC) is an important ingredient, well accepted by many food industries. This
study was conducted to investigate amino acid composition and functional properties of SPC. The SPC was prepared from soybean using alkaline method. Soybean in
distilled water was adjusted with 1 N NaOH to pH 10,
precipitated with 1 N HCl at pH 4.5, and then dried at
50℃. The protein content of SPC was more than 80%,
which contained abundant amounts of glutamic acid, aspartic acid and leucine. Solubility of SPC exhibited a
U-shape profiles with minimum solubility at pH 4.0 and
maximum solubility at pH 10.0. The SPC showed the
lower water absorption capacity and oil absorption capacity, but the higher bulk density, form capacity and
form stability compared to those of soybean flour. Our
results might help to develop the case for SPC as an ingredient for different types of foods.
P03-52
Amino Acid Composition and Functional Properties of
Protein Concentrate from Mung Bean (Vigna radiata)

Seo-Hui Cha1*, Jeong-Yeon
Kim1, Hyo-Jeong Hwang2,
Kyoung-Sik Han1,2, Kyung-Ok Shin1. 1Department of
Food Science and Biotechnology,
Sahmyook University,
Seoul 01795, Korea, 2Biomaterials Research Institute,
Sahmyook University, Seoul 01795, Korea
Mung bean is considered as a ‘green pearl’ because of
its relatively high protein content, which can be a valuable ingredient for industrial food product. Herein, mung
bean protein concentrate (MPC) was prepared from mung
bean by alkaline method. Amino acid composition and
functional properties of MPC were compared with those
of mung bean flour (MF). The protein content of MPC
was more than 82%, which contained the high amount
of glutamic acid, leucine, arginine and aspartic acid.
Moreover, MPC exhibited the higher bulk density, water
absorption capacity, oil absorption capacity, and foam
stability, but the lower foam capacity compared to those
of MF. More studies are required to investigate its nutritional value and optimized process for mass production
to be applied to different types of foods.
P03-53
Preparation and Elution Properties of Orally Disintegrating Film Containing Vitamin C Made of Hyaluronic Acid

Jang-Ho Shin*, Chae-Won An, He-Jeong Shin, Jin-Hee
Chang, Jung-Ah Han. Department of Food Management
and Nutrition, Sangmyung University, Seoul 03016, Korea
The purpose of this study was to develop and characterize orally disintegrating film (ODF) for convenient intake
and rapid release of vitamin C. Hyaluronic acid (HA) was
used as a base material of the film, and the weight of
the film produced was 0.065 g and contained 28.19 mg
of vitamin C, corresponding to L-ascorbic acid. The elu-

tion properties of vitamin C from the film were measured
in simulated gastric fluid (SGF) for 30 min at pH 1.2,
simulated intestinal fluid (SIF) at pH 6.8, artificial saliva
(AS) at pH 7.0, and distilled water (DW), in order, using
a magnetic stirrer at 37.5°C at 50 rpm. The film in SIF,
AS and DW showed elution rate of 93.12%, 91.98%,
97.16% at 5 min, respectively, and slightly increased to
98.30%, 99.02%, 99.34% at 30 min. For the film in SGF,
the elution rate was significantly lower than other solution, 79.57% at 5 min and 89.20% at 30 min, respectively.
From the above the results, HA film was expected to
be used as a medium for suppling vitamin C quickly and
convenient.
P03-54
단감 과실 착즙수율 향상을 위한 효소처리 방법

박여옥*, 안광환, 박지혜, 최성태, 손지영, 김은경, 정완규.
경상남도농업기술원 단감연구소
단감 과실 착즙액 제조를 위하여 기존의 고온중탕방식 대
신 파쇄 압착하여 착즙할 경우 단감의 주요 성분인 펙틴과
같은 식이섬유 때문에 착즙수율이 현저히 낮아진다. 이에
착즙수율 향상을 위하여 분말효소 4종(pectinase, cellulase, Hemicellulase, Pectinase+Cellulase, Sigma)과 액상
효소 4종(Pectinex Ultra SP-L, Viscozyme L, Celluclast,
Pectinex+Celluclast, Novozyme)을 원료량의 0∼5%(처리
농도)로 14처리하여 상온에서 반응시킨 후 착즙수율을 조
사하였다. 효소처리 농도별 착즙수율은 처리농도가 증가할
수록 착즙수율은 높아지는 경향이었고, 액상효소 처리가
분말효소보다 착즙수율이 높은 편이었다. 효소처리 농도
0.1%를 초과하는 시점부터는 착즙수율 증가가 둔화되므로
효소처리 비용을 고려하여 0.1% 정도가 적당할 것으로 판
단하였다. 효소처리 농도별 과즙 당도를 보면, 무처리 과즙
당도가 16°Brix 전후였고 처리농도가 증가할수록 증가하
고 분말효소가 액상효소에 비해 다소 높은 경향을 보였다.
효소처리 농도별 착즙액 pH는 전반적으로 4전후로 나타났
으며, Pectinase와 Pectinase+Cellulase 처리시 고농도에서
다소 감소하였다. 효소처리 온도별(상온, 25, 35, 45, 55°C)
과실 착즙수율은 처리온도가 높아질수록 착즙수율은 높아
지는 경향이었고, 액상효소 처리가 분말효소보다 착즙수율
이 높은 편이었으며, Visocozyme 0.1%, 35°C 처리에서 착
즙수율이 46.5±0.71%로 가장 높았다. Visocozyme 0.1% 처
리 할 때 반응시간별(2, 4, 6, 8, 10시간) 과실 착즙수율은
2시간 이상 반응 시 증가가 크지 않아 2시간이면 충분할
것으로 판단하였다. 따라서 단감 과실 착즙수율 향상을 위
해서는 Viscozyme 0.1%, 35°C, 2시간 처리가 최적조건임
을 확인할 수 있었다.
P03-55
Fermentation Characteristics of Kimchi added with
Oyster Hydrolysate Powder

Ye-Rang Yun*, Sung Hee Park. Industrial Technology
Research group, World Institute of Kimchi, 86 Kimchiro,
Gwangju 61755, Republic of Korea
Oyster is well-known as a good source for trace minerals
such as zinc, calcium and so on. However, there is a limi-
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tation as food ingredient due to their unique fishy smell.
Therefore, we hydrolyzed oyster to reduce fishy smell
and to concentrate nutrients. In this study, we monitored
fermentation characteristics of kimchi added with oyster
hydrolysate powder. Initially, oyster was hydrolyzed under 3% flavourzyme incubation for 4 h and freeze-dried
for kimchi application. Volatile flavor compounds of oyster and oyster hydrolysate were analyzed. Then, kimchi
without oyster hydrolysate (OH) was used as a control
and OH0.5, OH1.0, and OH1.5 with the addition of OH
(0.5, 1.0, and 1%) was made with brined kimchi cabbage,
kimchi seasoning. Kimchi was stored at 10℃ for 2 weeks.
Volatile flavor compounds of oyster hydrolysate were
changed after protein hydrolysis. The pH, total acidity,
salinity, and color intensity were monitored every week.
The microbial growth and sensory evaluation were investigated. Zinc content and volatile was also analyzed.
The pH and total acidity were similar levels in all kimchi
groups. However, salinity of OH groups showed lower
level than control. In microbial growth, total aerobic bacteria and lactic acid bacteria of OH groups were similar
levels with control at 0 and 1 week, however, those of
OH groups showed a higher level at 2 weeks. Particularly, lactic acid bacteria of OH1.0 showed the highest level
as a 8.86 CFU/mL. In sensory evaluation, OH groups
showed low score compared with control at 0, 1 week,
while showed a higher score at 2 weeks. Besides zinc
content of OH groups was higher than control and maintained during storage period. Taken together, oyster hydrolysate could promote kimchi quality by increasing microbial growth, sensory evaluation, and trace mineral
content.
P03-56
Fermentation Characteristics of Kimchi with Jeotgal
Alternative Materials

Ye-Rang Yun. Industrial Technology Research group,
World Institute of Kimchi, 86 Kimchiro, Gwangju 61755,
Republic of Korea
Jeotgal is an essential ingredient to give umami in
kimchi. However, the interest of jeotgal alternative material is raising due to the unique fishy smell and high
salinity. In this study, we choose yellow bean, beef, and
tomato as jeotgal alternative materials. Initially, each
material’s protein was digested and their glutamic acid
content, closely involved in umami was measured. Based
on the glutamic acid content, final jeotgal alternative materials were applied to kimchi. Kimchi with commercial
jeotgal was used as a control and JA1 and JA2 with the
addition of jeotgal alternative materials were prepared.
Fermentation characteristics were investigated while
stored at 10℃ for 2 weeks. In salinity results. JA1 and
JA2 showed significantly lower levels compared to the
control (1.13, 1.03, and 1.87). Also, JA1 and JA2 showed
a delayed fermentation effect while suppressing the decrease in pH level. In microbial growth, JA1 showed the
highest increase. The sensory evaluation score of JA1

was also increased with storage period. In free acid composition, glutamic acid, alanine, and glycine content of
JA1 and JA2 were higher than that of control. Lastly,
volatile flavor compound of JA1 and JA2 was extremely
different with control. Based on these results, the use
of jeotgal alternative material for kimchi application
could be a solution to the fishy and high salt problem
that may occur when using jeotgal.
P03-57
Evaluation of Various Levels of Salt and Sodium Tripolyphosphate on Physicochemical and Textural Properties of Chicken Sausages

Ji Seon Choi*, Koo Bok Chin. Department of Animal
Science, Chonnam National University, Gwangju 61186,
South Korea
Salt and phosphate are key additives that play an important role in improving the quality of meat products.
However, as interest in well-being foods increases, there
is a need to develop clean foods containing no or less
additives. Therefore, a study was conducted on the quality evaluation of sausages with various salt and phosphate combinations. Chicken sausages were manufactured with different salt (0, 1, 2%) and sodium tripolyphosphate (STPP, 0, 0.3%) combinations. And pH, color,
proximate analysis, expressible moisture (EM, %), cooking loss (CL, %) and texture profile analyses were
performed. pH increased when STPP was added. On the
other hand, the pH was slightly decreased as salt levels
increased when STPP was added. Redness (a*) and yellowness (b*) values tended to decrease with the addition
of salt and STPP. As salt level increased, CL and EM
tended to decrease, and the combination of the salt and
STPP decreased more than those of salt and STPP addition alone. Moisture content (%) increased with increasing levels of salt and STPP, no differences in fat and
protein contents (%) were observed. In textural profile
analysis, hardness and springiness tended to increase
with increasing salt and STPP levels. These results of
gumminess, chewiness and cohesiveness showed that
salt 2% and STPP 0.3% combination had best than any
other combinations. Future research will be needed to
improve the sensory quality of low-salt products with
the addition of STPP.
P03-58
Changes in Quality and Shelf-Life Characteristics of
Sikhye Added Lactic Acid Bacteria

Soo 3Ae Kim1, Dae Yong1*Lee1 1, Yoo Seung Jin2, Min Jung
Ryu , Kwontack Hwang . Department of Food2 & Nutrition, Nambu University,
Gwangju, Korea, Chang-eok
Co., Ltd., Korea, 3Department of Cosmetology Science,
Nambu University, Gwangju, Korea
The quality characteristics of Sikhe with GABA extract
were investigated according to storage temperature. The
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sugar content of 5% and 10% added GABA extract was
about 20°Brix, but it was 18.3°Brix when 15% GABA
extract was added, which was significantly lower than
5% and 10% added with control and GABA extract
(p<0.01), the sugar content decreased with increasing
amount of GABA extract. Storage of pH during storage
During storage at 25℃, the pH of the control group of
GABA sikhye was 5.3 and the pH of GABA 15% group
was the highest at 6.2. The higher the GABA extract,
the higher the pH and the lower the acidity. The lightness
(L) of the control stored at 4℃ was 80.19 at the end of
storage and significantly higher than that of GABA extract at 5%, 10% and 15% (p<0.001). However, there was
no significant difference between GABA extract and
control. The total number of bacteria, yeast, mold, and
lactic acid bacteria of GABA extracts stored at 25℃ for
5 days were 3.3∼3.5 log CFU/mL on the day of manufacture and increased to about 9 log CFU/mL until 3 days
The GABA extracts showed 7.9∼7.2 log CFU/mL, which
was 1∼1.5 log cycle lower than that of the control.
GABA extract decreased yeast and mold number. There
was no significant difference according to the concentration of GABA extract, but the flavor and sweetness
of control group were significantly higher than those of
GABA extract group (10%, 15%) (p<0.001) The control
group showed significantly higher preference (p<0.05)
than the 15% GABA extract group but there was no significant difference between the 5% and 10% GABA extract groups.
P03-59
Preparation and Quality Characteristics of Yogurt
Added with GABA Fermentation

Soo 3Ae Kim1, Dae Yong1*Lee1 1, Yoo Seung Jin2, Min Jung
Ryu , Kwontack Hwang . Department of Food2 & Nutrition, Nambu University,
Gwangju, Korea, Chang-eok
Co., Ltd., Korea, 3Department of Cosmetology Science,
Nambu University, Gwangju, Korea
GABA-producing strains were provided and incubated
at 39±1°C for 18 hours, and used as GABA extract additives in yogurt production. The pH of the product was
4.28±0.04, 1% added, 4.19±0.05, 3% added, 4.15±0.03,
which was lower in the addition group than in the no
addition group, and the acidity was 1.03±0.03, 1% addition group. 1.06±0.02, 3% added group 1.08±0.02%
showed higher acidity than added yogurt. The sugar
content was 20.47±0.25%, 1% added 20.67±0.05%, 3%
added 20.72±0.12%, and the sugar content increased
slightly compared to the non-added group. In the chromaticity of the yogurt with GABA extract added, the
lightness tended to decrease as the amount of GABA extract increased, and redness increased with the amount
of GABA extract. The yogurt turned slightly red due to
the color, and yellowness was also 6.63±0.10, 1% added
10.29±0.07, 3% added 13.08±0.19. Also increased. The
viscosity of the prepared yogurt was 832±18.27 in the
no addition group, 838±13.38 in the 1% addition group

and 829±22.24 in the 3% addition group, which was the
highest in the 1% addition group but not significant in
the 3% addition group. Organic acid contents of yoghurt
added with GABA extract were detected as tartaric acid,
citric acid, succinic acid, lactic acid and acetic acid.
Among the organic acids, the content of lactic acid was
the highest among organic acids. In the number of lactic
acid bacteria, the number of lactic acid bacteria was lower than GABA extract-free yogurt, and the number of
lactic acid bacteria decreased as the amount of GABA
extract increased. In the storage evaluation, the titratable
acidity and pH also increased slightly over time for 15
days, but there was no significant difference.
P03-60
Ultrasound-Assisted Extraction and Anti-Inflammatory Effect of Undaria pinnatifida Sporophyll

Su Jin Eom*, Young Ho Kim, Nam Hyouck Lee, KyungMo Song, Young Eon Kim. Korea Food Research Institute, 245 Nongsaengmyeong-ro Wanju-gun, Jeollabukdo 55365, Republic of Korea
Undaria pinnatifida is a brown seaweed and its sporophyll contains bioactive compounds such as fucoidan
(sulfated polysaccharide), fucoxanthin (carotenoid), and
alginic acid. In previous studies, we developed an ultrasound-assisted extraction (UAE) method for U. pinnatifida sporophyll. In this study, we scaled up the extraction
processing for U. pinnatifida sporophyll using a circulatory ultrasound system. The optimum extraction conditions were fixed at 800 W, 20 kHz, 30°C, and 3 h. The
chemical analyses (extraction yield, polysaccharide, sulfate, and fucoxanthin contents) of ultrasonicated extract
were performed. The extraction yield and fucoxanthin
content were increased to 58.50 ± 1.50% and 0.031 mg/g,
respectively. There was no significant difference in sulfate content between conventional extraction method and
UAE. The molecular weight of the extract was estimated
by gel permeation chromatography. The proportion of
low molecular (approximately 30 kDa) polysaccharide
increased because ultrasound power probably caused
partial cleavage of glycosidic linkages. The cytotoxic and
anti-inflammatory effect of extract were evaluated by
MTS, adhesion, griess, and luciferase assays. The ultrasonicated extract showed inhibition of the survival of
cancer cells in HCT116, H1229, H1975, and A431 cells.
Moreover, ultrasonicated extract inhibited NaNO2 production and AP-1 transactivity. Overall, circulatory UAE
was suitable for mass production of U. pinnatifida sporophyll extract and it could be used as functional materials
having anti-inflammatory effect.
P03-61
Development Hanwoo Steak Sauce and Hanwoo TteokGalbi Tailored to Export in Hong Kong

Na-Rae Yun*, Eun-Seon Jeong, Ju-Yong Park, HeeJeong Kim, Seung-Je Lee. Jeonbuk Institute for Food-
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Bioindurstry, Jeonju 54810, Republic of Korea
Hanwoo (Korean Beef) is rich in oleic acid and has a
higher content of functional amino acids such as anserine
and carnosine than another beef. Hanwoo has being exported to Hong Kong from 2015 to the present, and although the export volume is small, it shows a continuous
increasing trend. Wagyu (Japanese Beef) is sold at the
highest price as a premium beef in Hong Kong, and become export Hanwoo is classified as premium beef like
Wagyu. Hanwoo is currently exporting a premium part
of loin, tenderloin and striplion mainly, but it is necessary
to expand export volume and consumer groups through
the development of food with high addition. In particular,
as the taste of Hanwoo with its plain taste, juiciness,
flavor can be maximized, and the development of the
sauce prefered Hong Kong people is expected to greatly
contribute to Hanwoo sales promotion. In this study,
Korean traditional soy sauce was used to best represent
the taste and flavor of Hanwoo, and to develop a customized Hanwoo sauce to suit the tastes of Hong Kong consumers, and the sauce has Hong Kong people's preferred
coriander and black pepper, which has a positive effect
on the sweetness and richness unique of Hanwoo steaks.
In addition, two types of Hanwoo Tteok-galbi were developed for higher value-added by utilizing other parts
other than exported meat, and were evaluated for high
preference by domestic consumers. First, we hoped confirm the possibility of exporting them through the evaluation of domestic consumer preferences. In the future,
we are going to confirm the recipe through Hong Kong
consumer preferences in the future and will help to revitalize Hanwoo exports by improving the brand value
and commercialization of Hanwoo.
P03-62
Heating and Freezing Stabilities of Gelled Double
Emulsion Supplemented with Carrageenan and Methyl
Cellulose

Gihyun Wi*, Junhwan Bae, Dong Hyeon Park, SangYoon
Lee, Jiseon Lee, Hyo Tae Kim, Youngjae Cho, Mi-Jung
Choi. Department of Food Science and Biotechnology of
Animal Resources, Konkuk University, Seoul 05029, Korea
This study aimed to produce gelled double emulsion
(GDE) added with carrageenan and methyl cellulose
(MC) as fat replacements and to evaluate the stability of
GDE according to the manufacturing process conditions.
The viscosity and creaming index (CI) of GDE were
measured after heating at 80°C or freezing at -18°C and
-100°C. In addition, the physicochemical and sensory
tests of vegetable meats added with GDE were conducted. In result of viscosity, the gel points of GDE were
16°C (0.5% carrageenan), 24°C (1%), and 33°C (2%),
while those were approximately 50°C to 55°C in the MC
treatments. Also, the CI value of double emulsion (DE)
was 29.51% after heating, while those were 41.54%
(-18°C) and 46.15% (-100°C) after freezing. However,

the CI values showed a significant decrease from the
GDE samples added with over 0.5% carrageenan. GDE
samples with over 4% MC showed the syneresis. Therefore, the stability of GDE complex added with 0.5% carrageenan and 3% MC was the highest among all treatments at heating and freezing conditions. In result of
physicochemical analysis, GDE complex showed the
lowest cooking loss value among all treatments, and the
hardness, gumminess, and chewiness values of GDE
added with gelling agents were lower than those of DE
treatment. These results were similar as the sensory
tests which especially showed the high score of overall
acceptance of GDE added with gelling agent compared
to DE treatment. Afterwards, the physicochemical properties of GDE added with gelling agents will be analyzed
according to storage period.
P03-63
Identification of Group Ideal for Korean Rice Wine
(Yakju) using Euclidean Distance Ideal Point Modeling

1, GyeongSanghyeok1 Lee1*, Jiyoon1 Jung1, Woonseo Baik
2, Sang Sook
hye 2Yoon , Juhee Kim 1, Han
Sub
Kwak
Kim , Youngseung Lee . 1Department2 of Food Science
and Nutrition, Dankook University, Research Group of
Food Processing, Korea Food Research Institute
Euclidian distance ideal point modeling (EDIPM) is an
extension of multidimensional preference scaling
(MDPREF). Group ideal points are identified in the product configuration space based on a density analysis of
individual ideals of each consumer. The aim of this study
was to apply the EDIPM using the counts elicited from
Check-all-that-apply (CATA) to identify young and old
group’s ideal of yakju known as Korean cleared rice wine.
Twelve yakjus with added ingredients other than starch,
yeast, vegetable ingredients and water (P1-12) were selected for this study. Each of young (20 years old, n=80)
and old (over 30 years old, n=86) age groups rated the
overall liking of each yakju on a 9-point hedonic scale.
They were asked to fill out the CATA questionnaire consisting of 41 characteristics that were checked for all the
attributes they felt. The overall liking of each consumer
was used to model group ideas for each group, while the
number of CATA attributes for the group ideals were
then identified using a barycenter method. For young
group, the P2, P10, and P8 were selected for barycenter
calculation whereas the P2, P1, and P3 were selected for
old group. For both young and old groups, nurungi flavor,
green apricot aromatic and green apricot flavor were the
most important contributors for the P2 to be selected for
the barycenter calculation. Group ideals of young group
were characterized with sweetness-related attributes
and malty-related attributes. On the other hand, group
ideals of old group were characterized with alcohol and
grass-related attributes and sourness-related attributes.
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P03-64
Quality Characteristics of Commercial Grape Vinegar
during Long-Term Storage

Jiyoon1 Jung1*, Minjeong1 Kang1, Sanghyok1 Lee1, Juhee
Kim 2, Gyeonghye Yoon1 , 1 Woonseo Baik , Hae Wook
Choi , Youngseong Lee . Department2 of Food Science
and Nutrition, Dankook University, Oenopia Inc.
This study was conducted to investigated the changes
of quality characteristics of grape vinegars retailed in
Korea for up to 12 months. Brief product descriptions is
described as follows: V1;99% of grape, V2;90% of grape,
V3;80% of red wine included, V4;35% of balsamic vinegar with red grape concentrate and V5;wine vinegar with
grape concentrate. To monitor long-term quality characteristics of grape vinegars, physicochemical analysis such
as pH, total acidity, and color as well as descriptive analysis using 8 trained panelists were performed. At the
storage of 0 month, initial total acidity was closely related to the amount of grape concentrates added, while
total acidity had increased after 12 months storage for
V4 and V5. Intial DPPH radical scavenging activity was
higher in V1 and V4; however, after 12 months storage,
it was described in V4 and V5. Reduction activity was
the highest in V4 by FRAP assay. For the descriptive
analysis, browning and turbidity was markedly elevated
during 12 months storage. Aromatic factors, such as
grape, alcohol, yeast, and nuruk, and taste factors were
significantly attenuated during 12 months storage from
all test samples. Interestingly, V4 and V5 considered to
be lower sourness and bitterness. This is believed because of higher sweetness by the addition of liquid fructose or grape concentrates compared to other samples.
Therefore, it seems that quality deterioration occurred
due to the oxidation reaction once grape vinegars were
opened, and it seems to be best consumed within 6 months
after opening of grape vinegars.
P03-65
Effects of thermal treatment on physical properties of
calcium alginate gel beads

Seonghui Kim*, Suengmok Cho, Seon-Bong Kim. Department of Food Science and Technology/Institute of
Seafood Science, Pukyong National University, Busan
48513, Korea
CAG (calcium alginate gel) has been an increased interest as a biomaterial for making artificial or imitative
foods; however, there are few studies on its thermal
stability. The aim of this study was to monitor the physical properties of CAG beads during heat treatment using
response surface methodology. The independent variables chosen were heating temperature (X1, 40∼100°C)
and heating time (X2, 5∼60 min). The dependent variables selected for this study were rupture strength (Y1,
kPa), size (Y2, μm), and sphericity (Y3, %). Among two
independent variables, the analysis showed that the
heating temperature (X1) was the independent variable

that had the greatest effect on the rupture strength (Y1)
and size (Y2). The rupture strength (Y1) was increased
with an increase in heating temperature (X1). As the
heating temperature (X1) increased, CAG beads size (Y2)
was sharply decreased. At all conditions, the values of
sphericity (Y3) were over 94%. SEM images provided
that increase in the rupture strength of the CAG beads
by heat treatment results from their porous structures.
Loss of water by heat treatment was judged to create
a dense porous structure of CAG beads. Our study suggests that useful information for cooking or sterilizing
food products based on CAG bead.
P03-66
Physicochemical Characteristics of Dried Ginseng
Powder Pretreated with Various Roasting Time Conditions and Pulverized by Cryogenic Milling

Jong Jin Kim*, Hayeong Jeong, Yura Ji, Guhyun Kang,
Mi-Jung Choi, Youngjae Cho. Department of Food
Science and Biotechnology of Animal Resources, Konkuk
University, Seoul 05029, Korea
Recently, as interest in health functional foods has increased, many ginseng products have been released. In
this study, ginseng was roasted under the different time
conditions and pulverized by cryogenic milling in order
to investigate the change of particle sizes and improve
the physicochemical characteristics. This study was,
therefore, carried out to investigate the optimal roasting
time and cryogenic milling conditions. Ginseng was
roasted at different times (9, 12, 15, 18, and 21 min) under
the optimal temperature (180℃) obtained in our preliminary study. Then, the powder samples were prepared by
different cryogenic milling condition selected by the particle size range. Physicochemical characteristics included
the analyses of particle size, appearance, color, water
solubility index, antioxidant ability, total-polyphenol, and
polysaccharide. As a result, the particle sizes of all roasted ginseng samples were significantly reduced compared
with the controls (not-roasted) based on D[3,2] (p＜0.05).
Water solubility index of all roasted ginseng samples
showed significantly increased values as roasting time
increased with the exception of 18 and 21 min (p＜0.05).
The antioxidant activity and total polyphenol content
values of all roasted ginseng samples significantly increased compared with the control (p＜0.05), and both
activity values presented a trend of increase as the roasting time increased. Acidic polysaccharide showed the
highest value at 15 min-roasting. In conclusion, as particle size decreased, there was an increasing trend in
good aspects of the physicochemical characteristics.
Roasting also led to increased the values of water solubility index, antioxidant activity, total polyphenol, and
acidic polysaccharide.
P03-67
두유 제조 및 품질에 대두 탈피 공정이 미치는 영향
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한인범*, 차승현, 정의환, 김진솔, 장금일. 충북대학교 식품
생명공학과
대두는 중요한 단백질 공급원 중 하나로 두유, 두부, 된장
등의 다양한 식품으로 가공되고 있다. 일반적으로 두유를
제조하기 위해서는 12시간 이상 침지하여 팽윤과정을 통해
대두의 단백질 입자의 구조적 변화를 유도시킨다. 이때, 수
분의 침투과정에서 대두의 종피(껍질)를 침투한 다음 대두
의 자엽(속) 내부로 수분이 이동되기 때문에 침지시간이
오래 걸리게 된다. 또한 단백질의 용출 과정에서 껍질의
수분에 남아있는 단백질과 기능성성분들이 비지를 제거하
는 과정에서 함께 제거된다. 따라서 생 대두를 탈피하여
대두의 종피를 제거함으로서 저온에서도 빠른 시간 내에
수분을 자엽으로 침투시키는 것은 물론이고, 영양성분도
증가할 것이 가능할 것으로 생각된다. 본 연구에서는 탈피
된 대두로 제조한 두유의 품질특성과 가공적성을 비교·분
석하여 가공 원료로서 탈피대두의 가능성을 확인하고자 하
였다. 일반 두유와 탈피대두를 이용하여 두유를 제조하고,
각각의 두유 가공적성을 비교하기 위해 침지시간에 따른
대두의 수분흡수량, 일반성분, 두유의 수율, 비지량을 비
교·분석 하였다. 수분 흡수량의 경우 일반대두보다 탈피대
두의 흡수량이 더 빠르게 증가하여 침지시간을 단축시킬
수 있었다. 두유의 품질에서는 탈피대두 두유가 일반 두유
보다 전체적으로 일반성분 함량이 높았지만 유의적인 차이
를 나타내지는 않았다. 반면 비지량은 감소하였고, 수율은
유사하게 나타났다. 따라서 두유를 제조할 때 일반 대두
보다는 탈피 대두를 이용하면 침지시간이 짧아져 전체 두
유 제조 공정 시간이 단축될 수 있을 것으로 생각되며, 두유
의 품질에서는 일반 대두 두유와 유사하였기 때문에 대두
의 탈피 공정은 두유를 제조하기 위한 원료의 관점에서 매
우 유익한 공정개선을 유도할 수 있을 것으로 보인다.
P03-68
Effects of Gelation Temperature on Physical Properties of Calcium Alginate Gel Beads

Chungeun Jeong*, Seonghui Kim, Suengmok Cho, SeonBong Kim. Department of Food Science and Technology,
Pukyong National University, Busan 48513, Korea
Gelation temperature is an important factor to be considered at preparing calcium alginate gel (CAG) beads.
However, there are few studies showing effects of gelation temperature on the physical properties of CAG beads.
Therefore, the aim of this study was to monitor comprehensively effects of gelation temperature on physical
properties (diameter, sphericity, and rupture strength) of
CAG beads. In addition, the other major factors such as
sodium alginate and calcium lactate concentration and
gelation time were also considered with gelation temperature. Response surface methodology was adopted for
this study. Sodium alginate concentration (X1, 1.2 - 3.6%,
w/v), calcium lactate concentration (X2, 0.5 - 4.5%, w/v),
gelation temperature (X3, 5 - 85°C) and gelation time (X4,
6 - 30 min) were selected as the independent variables.
The dependent variables were diameter (Y1, mm), sphericity (Y2, %), and rupture strength (Y3, kPa). The diameter, sphericity, and rupture strength of CAG beads decreased as increasing gelation temperature. The CAG

beads at 5°C had the hardest gel strength (3976 kPa)
among CAG beads prepared at 5°C, 45°C, and 85°C. Also,
these contained the lowest calcium content (1.670 mg/g
wet) and had a more dense and non-porous internal
structure than CAG beads at 45°C and 85°C. Our findings
can be used as an important reference at controlling the
physical properties of CAG beads through gelation temperature in study and industry.
P03-69
Physicochemical and Functional Properties of Fine
Ultrafine Particle Powder of Jujube during Storage

So Jung Youn*, Gyeo Re Han, Dong Ha Na, Gi Yeon Lee,
Hyungjae Lee. Department of Food Engineering, Dankook University, Cheonan 31116, Korea
It is important to identify the physicochemical and functional properties of food ingredients for use as an intermediate food materials. In this study, fine granular powder of jujube (FGPJ) was selected as a candidate for intermediate food materials. The pH, sugar content, moisture content, and color change of FGPJ were measured
to identify the physicochemical properties of the material
during 12 week storage. Moreover, total phenolic contents (TPC), Total flavonoid contents (TFC), DPPH radial scavenging activity (DPPH), and ABTS radial scavenging activity (ABTS) were measured to identify functional properties of FGPJ. It was found that pH of FGPJ
tended to increase gradually in acidic conditions (4.834.97) during storage. The water solubility index of FGPJ
was lower than that of other powder materials compared
in the test. The moisture content of FGPJ tended to increase due to hygroscopicity. Sugar content of FGPJ decreased gradually to 20.0 Brix% during storage period,
however there was no major change in the color of FGPJ.
During the storage period, DPPH and ABTS of FGPJ
was sharply decreased from the second week. In contrast, TFC of FGPJ decreased rapidly on the fourteenth
day and increased on the 28th day, but the content gradually decreased thereafter. Moreover, ABTS and DPPH
of FGPJ showed a sharp decrease on the fourteenth day.
All the functional properties tested showed no significant
difference depending on storage temperature conditions.
Consequently, the suitable storage temperature of the intermediate food material, FGPJ was shown to be 25°C,
room temperature, considering the economical feasibility.
P03-70
Physicochemical and Functional Properties of Ultrafine Particle Powder of Ginger during Storage

So Jung Youn*, Gyeo Re Han, Dong Ha Na, Gi Yeon Lee,
Hyungjae Lee. Department of Food Engineering, Dankook
University, Cheonan 31116, Korea
It is important to identify the physicochemical and functional properties of food ingredients for use as an intermediate food materials. In this study, ultrafine particle
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powder of ginger (UPPG) was selected as a candidate
for intermediate food materials. The pH, sugar content,
moisture content, and color change of UPPG were measured to identify the physicochemical properties of the
material during 12 week storage. Moreover, total phenolic contents (TPC), Total flavonoid contents (TFC),
DPPH radial scavenging activity (DPPH), and ABTS radial scavenging activity (ABTS) were measured to identify functional properties of UPPG. It was found that pH
of UPPG tended to increase gradually in neutral condition
(7.50-7.21) during storage. Sugar content of UPPG decreased gradually to 11.5 Brix% during storage period,
however there was no major change in the color of
UPPG. Moisture content of UPPG showed a tendency to
increase gradually during storage. TPC, DPPH and ABTS
of UPPG showed a rapid decrease from the second week.
In contrast, TFC of UPPG decreased rapidly on the fourteenth day and increased at 6 week of storage, but the
TFC gradually decreased thereafter. All the functional
properties tested showed no significant difference depending on storage temperature conditions. Consequently, the suitable storage temperature of the intermediate
food material, UPPG was shown to be 25°C, room temperature, considering the economical feasibility.
P03-71
Preparation and Characterization of Stable Yuja Nanoemulsion using Various Biopolymers

Seo A Jung, Duk Gon Kim, Gye Hwa Shin*. Department
of Food and Nutrition, Kunsan National University, Gunsan 54150, Republic of Korea
Yuja citron (Citrus junos) has special taste and yellow
or green color, depending on the degree of ripening. Yuja
citron contains large amounts of vitamin B complex, carotene, hesperidin, citric acid, and so on. It also shows
a high antioxidant property due to its significant amounts
of polyphenols and flavonoids. In this study, Yuja was
extracted by cold pressing method, and Yuja oil was separated by centrifugation from Yuja extract. Yuja oilloaded oil-in-water (O/W) nanoemulsion was prepared
ultrasonic homogenization method. Yuja oil nanoemulsion was futher coated using various biopolymers such
as hydroxy methyl cellulose (HPMC), gum arabic (GA),
maltodextrin (MD), and pectin. Biopolymers play an important role in maintaining their stability and functional
properties by lowering the interfacial tension by adsorbing to the particle interface. Particles size of Yuja nanoemulsions were ranged from 300 nm to 600 nm while
their PDI were ranged from 0.2 to 0.35. Morphology of
Yuja nanoemulsions was observed by transmission electron microscopy (TEM) and their antioxidant property
was also studied.
P03-72
Observation of Physicochemical Properties of Edible
Oleogels by Various Biopolymers

Jing
Zhang,1 Eun Ji Kim1, Jun Tae Kim2, Gye Hwa Shin1*.
1Department of Food and Nutrition, Kunsan National
University, Gunsan 54150, Republic of Korea, 2Department of Food Science and Technology, Keimyung University, Daegu 42601, Republic of Korea
Trans fats and solid fats containing high levels of saturated fatty acids are known to cause chronic diseases
such as obesity, cardiovascular disease, and diabetes
when they were overconsumed for long times. Oleogels
have been considered as an alternative of these solid fats.
Oleogelation is a novel technique that converts liquid oils
into solid gels with the help of various oleogelators.
Edible oleogels consist of mainly liquid oils in which predominately high in unsaturated fatty acids and low in
saturated fatty acids, while they can provide the elastic
nature as similar as solid fats. In this study, edible oleogels were prepared using sunflower seed oil with high
speed homogenization and freeze-dried with various biopolymers such as pectin, hydroxypropyl methylcellulose
(HPMC), maltodextrin, and carboxymethyl cellulose
(CMC) as oleogelators. Physicochemical and rheological
properties of edible oleogels were investigated by measuring viscoelastic properties, microstructure observation
and FT-IR analysis.
P03-73
Comparison of Calcium Bioaccessibility of Kimchi and
Juice Fortified with Cipangopaludina chinensis malleata Extract

Su Jin Oh*, Ye-Rang Yun, Sung Gi Min, Sung-Hee Park.
World Institute of Kimchi, Kimchiro 86, Gwangju 61755,
Republic of Korea
To compare the in vitro calcium bioaccessibility of fortified kimchi and juice, we added Cipangopaludina chinensis malleata, oyster shell calcium (OSC), and calcium
carbonate (CC) to kimchi and orange juice. Edible vinegar was used as the solvent to obtain C. chinensis malleata extract (CME). High calcium content was detected
in CME, and in vitro gastrointestinal (GI) digestion was
performed by adding CME, OSC and CC to each kimchi
and juice. As a results of GI digestion, the calcium ion
contents in each fraction were the highest in kimchi
samples treated with CME, followed by those treated
with CC and OSC, and the same trend was observed for
bioaccessibility and bioaccessible calcium content. Furthermore, the calcium ion contents in fortified juice samples were the highest with CME, followed by CC and
OSC; however, CME and CC fortification of juice samples resulted in the same bioaccessibility levels, followed
by OSC. Therefore, the present results show the potential
of CME as a calcium fortifier potentially applicable for
various foods than OSC and CC.
P03-74
Evaluation of Onion Juices Quality Following Heat-
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Treatment and Their Application as a Sugar Substitute
in Kimchi

Min Jung Lee*, Sung Jin Park, Jae Jun Lee, Sung Hee
Park. Industrial Technology Research Group, World Institute of Kimchi, Gwangju 61755, Korea
This study was conducted to evaluate the quality of onion juices that had been heat-treated for different times
as well as their use as a sugar substitute in Kimchi. The
onions were steamed at 100℃ for 30 min and boiled at
90℃ for 30, 60, and 120 min. The highest cycloalliin (0.76
mM), free sugar (sucrose 1.66 g/L, glucose 8.62 g/L, and
fructose 7.64 g/L), and malic acid (0.82 g/L) contents
were observed in onion boiled at 90℃ for 120 min. The
possibility of using heat-treated onion juices as an alternative to sugar in Kimchi was evaluated by the lactic
acid bacteria count, pH, acidity, organic acid, and free
sugar compared to that in Kimchi prepared using sugar
(control). The total viable bacteria and lactic acid bacteria showed similar growth patterns as the control. The
average pH reduction and titratable acidity (%) increase
in all treated Kimchi samples during fermentation for 4
weeks were 1.18±0.05 and 0.81±0.06, respectively. The
Kimchi with onion juice heat-treated for 120 min (K120)
showed the most similar lactic acid and acetic acid contents to the control after fermentation for 4 weeks. During fermentation, the highest mannitol level was detected
in K120. The K120 showed better sensory qualities than
the control. According to the all results, heat-treated onion juice can replace sugar in fermented food.
P03-75

In vitro Antioxidant Activity of Cooked Rice Containing
Various Seaweeds

Soo Min 1Kim1*, Seogyeong
Lee1, Youngjin Choi2, Hyun
Jung Kim , Sangbin Lim1, Myung-Cheol Oh3. 1Department
of Food Bioengineering,
Jeju National University, Jeju
63243, Korea, 2Department of Hotel3 Culinary Art, Jeju
Halla University, Jeju 63092, Korea, Department of Food
Science and Industry, Jeju International University, Jeju
63309, Korea
Rice, one of three major grains, is a staple food for 40%
of the world's population. Seaweeds are potential renewable resources. With emerging interest in health, the intake of rice mixed with various types of grains has preferred and research on functional foods with seaweeds
has been actively conducted. In this study, the cookedrice added with five different seaweeds was prepared and
their antioxidant activities were measured. Additionally,
the antioxidant activities of 80% ethanol or methanol extracts of Hizikia fusiforme, Undaria pinnatifida, Sargassum fulvellum, Enteromorpha sp., and Gracilaria verrucosa were compared. Total polyphenol contents (TPC),
total reducing power (TRP), DPPH and ABTS radical
scavenging activities of ethanol extracts were higher
than those of methanol extracts. TPC of seaweeds ethanol extracts ranged 7.58-26.27 mg GAE/g. All anti-

oxidant activities of H. fusiforme were the highest among
five seaweeds. Antioxidant activities of cooked-rice decreased compared to those of seaweed extracts. The
DPPH radical scavenging activities of cooked-white rice,
mixed grains, barely, and white rice & barely added with
H. fusiforme, S. fulvellum and Enteromorpha sp. together
were 3.17, 23.12, 31.11 and 10.66%, respectively. Meanwhile, DPPH radical scavenging acvitities of cooked-rice
added with other seaweeds were 0.18-2.59%, which were
higher than the cooked-rice without seaweeds. These
results showed that the addition of seaweeds to cookedrice will help to improve the antioxidant activity which
is not shown in rice itself.
P03-76
Comparison of Moisture Sorption, Glass Transition,
and Stickiness Properties of Lactobacillus brevisFermented and Non-Fermented Sea Tangle Powders

Changheon Lee*, Deaung Yu. Department of Food and
Nutrition, Changwon National University, Changwon
51140, Republic of Korea
Sea tangle contains γ-aminobutyric acid (GABA) presenting nutraceutical and biological functions. GABA
contents increase nearly 100 times by fermentation with
Lactobacillus brevis. But, fermented sea tangle powder
has strong moisture sorption, resulting in low stability.
For these reasons, the goal of this study was to investigate moisture sorption, glass transition, and stickiness
properties of fermented and non-fermented sea tangle
powders at 4, 25, and 37℃ storages. Both powders showed
equilibrium moisture contents (Xeq) linearly increased
with increasing water activity (aw) (upto about 0.7) and
then exponentially increased with a further increment of
aw at all temperatures. Moisture sorption isotherm (MSI)
curves of both sea tangle powders showed typical Jshaped Type III behavior. Grass transition temperatures
(Tg) and sticky point temperatures (Ts) decreased with
increasing aw for both sea tangle powders due to water
plasticization effect. Tg and Ts of fermented sea tangle
powder was higher than these of non-fermented sea tangle powder due to lower MSI of fermented sea tangle
powders than that non-fermented sea tangle powder. In
storage stability, non-fermented sea tangle powder was
more easily transformed into a rubbery state than fermented sea tangle powder, it became sticky and had a
higher possibility of collapse of physical structure. The
results obtained in this study can be used to establish
an effective strategy for extending the shelf-life of the
fermented and non-fermented sea tangle powders and to
provide guidelines for similar types of food powder.
P03-77
국내산 배추의 산지별, 계절별 질산이온 및 아질산이온 함량
조사

최재형*, 조민국, 홍기택, 배수민, 임동엽, 정종연. 경성대학
교 식품생명공학전공
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본 연구는 대표적인 김치재료인 배추의 산지별, 계절별 질
산이온 및 아질산이온의 함량을 조사하여 합성아질산염 대
체 육제품의 신규 소재로써 이용하고자 실험을 실시하였
다. 출하산지 및 구매지역은 5대 권역으로 나누어 경기도,
경상도, 전라도, 충청도, 강원도로 구분하였으며, 가을철과
겨울철에 각각 구매하여 본 실험에 이용하였다. 5대 권역으
로부터 구입한 배추의 계절별 질산이온 함량은 겨울 평균
718 ppm이 검출되어 가을 평균인 436 ppm보다 높게 검출
되었다(P <0.05). 또한, 가을 및 겨울철에 재배된 배추의 산
지별 전체 평균은 강원도지역(714 ppm)이 충청도지역(414
ppm)보다 높은 질산이온 함량을 보였다(P <0.05). 권역에
따른 산지별 질산이온 함량은 모든 지역에서 겨울철에 구
매한 배추가 가을철에 구매한 배추보다 유의적으로 높은
값을 나타내었다(P <0.05). 강원도지역 배추는 겨울철이
1,150 ppm이 검출되어 산지별 및 계절별로 분석된 시료
중 가장 많은 질산이온 함량을 보였으며(P <0.05), 반면에
강원도지역 가을배추는 277 ppm의 질산함량을 보여 계절
별 편차가 가장 큰 것을 알 수 있었다. 아질산이온 함량의
경우, 각 산지별로 가을에 구입한 배추의 평균은 0.21 ppm
으로 겨울에 구입한 배추의 평균 0.11 ppm보다 높게 나타
났다(P <0.05). 아질산이온 함량의 산지별 평균은 강원도지
역이 경기도지역 및 경상도지역보다 높았으나(P <0.05), 전
라도지역과 충청도지역과는 차이를 보이지 않았다(P >0.05).
특히 겨울철에 강원도지역에서 구입한 배추의 아질산이온
이 산지별, 계절별로 가장 많이 검출되었다(P <0.05). 결과
적으로 본 연구에서 국내산 배추의 산지별, 계절별 질산이
온 함량의 전체 평균은 577ppm이었는데, 겨울철에 구매한
강원도지역 배추에서 5대 권역 평균 이상의 함량을 보여
합성아질산염의 신규 소재로서 유용한 후보자원이 될 것으
로 판단되었다.
P03-78
The Effect of Grinding at Various Vacuum Levels on
Antioxidant Properties and Vitamin C of Blueberry

Ah-Na Kim1*, Sung-Gil Choi1,2. 1Division of Applied Life
Science, Gyeongsang 2National University, Jinju 52828,
Republic of Korea, Division of Food Science and
Technology (Institute of Agriculture and Life Sciences),
Gyeongsang National University, Jinju 52828, Republic
of Korea
The purpose of this study was to evaluate the effect of
grinding at different vacuum levels (2.67, 6.67, 13.33,
19.99, and 101.33 kPa) on key quality factors of blueberry.
In the control blueberry, ground at atmospheric pressure
of 101.33 kPa, vitamin C content and antioxidant activities rapidly steadily decreased for 24 h. As oxygen is
required for enzyme oxidation, vacuum grinding was accomplished using a specially designed device equipped
with ports for introducing vacuum condition. When blueberries were ground and held under vacuum, decreases
in vitamin C content were much less, and the least
change was measured in samples prepared at the lowest
pressure. In addition, vacuum grinding leads to the least
decreases or increases in antioxidant activities. Among
the vacuum levels, the highest vacuum levels at 2.67 kPa
leads to the highest increases in the antioxidant activities
of blueberry for 24 h. Model fitting of the data showed

that vitamin C and antioxidant activities decreased as
a function of the logarithm of the absolute pressure. The
results indicated that those qualities were least changed
or increased at vacuum grinding at 2.67 kPa, compared
to atmospheric grinding.
P03-79
숙성조건에 따른 동치미 및 동치미 국물 중의 질산이온 및
아질산이온 함량 조사

최재형*, 홍기택, 조민국, 배수민, 연다경, 정종연. 경성대학
교 식품생명공학전공
무는 질산염이 많은 대표적인 채소로써 이를 이용한 동치
미는 천연 질산염의 공급원으로써 합성 아질산염을 대체한
한국형 육제품 개발에 후보 소재로서 가치가 있다. 따라서
본 연구는 한국형 합성아질산염 대체제를 개발하기 위한
기초자료로서 동치미와 동치미 국물 중의 숙성조건별 질산
이온 및 아질산이온 함량을 조사하였다. 국내 재배 무를
주재료로 식염, 실파, 마늘, 생강, 배 등의 부재료에 물을
투입하여 동치미를 제조하였으며, 20℃ 또는 0℃에서 4주
간 숙성시키면서 질산이온 및 아질산이온의 변화를 비교분
석하였다. 동치미의 경우, 제조 후 1,657-1,949 ppm 수준의
질산이온 함량을 보였다. 20℃ 숙성 시 1주차의 질산이온
함량이 463 ppm으로 유의적으로 감소하였고(P <0.05), 2-4
주 숙성기간 동안 411-463 ppm 수준을 유지하였다(P >0.05).
반면 0℃에서 숙성한 경우 3주까지는 숙성초기와 질산이온
함량의 차이를 보이지 않았지만(P >0.05), 숙성 4주차에 유
의적으로 감소하였다(P <0.05). 또한 0℃ 숙성 동치미는 숙
성 3주차까지는 20℃ 숙성 동치미보다 질산이온이 높게 검
출되었다(P <0.05). 20℃ 숙성 동치미의 아질산이온 함량은
1주차에 급격히 감소(P <0.05)한 반면, 0℃ 숙성 시 숙성기
간의 경과에 따라 증가하는 경향을 나타내었다(P <0.05).
동치미 국물의 질산이온 함량은 두 숙성온도(20℃, 0℃)에
서 1주차에 유의적으로 증가하였다(P <0.05). 20℃에서 숙
성한 동치미 국물의 초기 아질산이온 함량은 20 ppm이었
는데, 숙성 1주에 0.56 ppm으로 급격히 감소하였으며 숙성
2주후부터는 아질산이온 함량의 차이는 없었다(P >0.05).
0℃ 숙성 시 동치미 국물의 아질산이온 함량은 숙성 3주차
까지 유의적인 차이가 없었으나(P >0.05), 숙성 4주 후에
감소하였다(P <0.05). 따라서 질산이온 함량은 동치미의 숙
성기간이 증가함에 따라 감소한 반면에 동치미 국물중의
질산이온은 증가하였기 때문에, 동치미를 이용하여 합성아
질산염 대체 소재로 개발 시 동치미와 국물을 함께 이용하
는 방법이 필요할 것으로 판단되었다.
P03-80
Effect of Air-Bubble Washing with Vinegar as a Natural Sanitizer on Microbial Contamination of Vegetables

Ah-Na Kim1*, Sung-Gil Choi1,2. 1Division of Applied Life
Science, Gyeongsang
National University, Jinju 52828,
Republic of Korea, 2Division of Food Science and Technology (Institute of Agriculture and Life Sciences),
Gyeongsang National University, Jinju 52828, Republic
of Korea
The purpose of this study was to evaluate the effect of
air-bubble washing with vinegar as a natural sanitizer
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on microbial contamination such as aerobic bacteria,
yeast, and mold of fruits and vegetables including kale,
broccoli, cabbage, and onion. Immersion washing was
conducted for 20 min, and the edible acetic acid was used
in washing water up to levels which have no effect on
pH of vegetables. The higher vinegar concentration leads
to the lower the number of aerobic bacteria, yeast, and
mold of all vegetables. The optimum vinegar concentrations in washing water of kale, broccoli, cabbage, and
onion were 0.2, 0.2, 0.5, and 2%, respectively. In addition,
washing effect of immersion washing and air-bubble
washing with vinegar of optimum levels was compared.
The air-bubble washing resulted in more effective microbial decontamination than immersion washing of all
samples. As a result, air-bubble washing with vinegar
as a natural sanitizer is an effective method to reduce
the microbial contamination and enhance the microbiological safety of vegetables.
P03-81
국내에서 재배된 갓의 산지별, 계절별 질산이온 및 아질산이
온 함량 조사

조민국, 홍기택, 최재형, 배수민, 윤지예, 연다경, 정종연*.
경성대학교 식품생명공학전공
갓은 배추, 무 등의 채소에 비하여 질산염 함량이 많은 것으
로 보고되고 있다. 따라서 본 연구는 국내에서 재배된 갓을
합성아질산염 대체 육제품의 신규 소재로써 이용하고자 경
기도, 경상도, 전라도, 강원도지역에서 재배, 판매 중인 갓을
가을철과 겨울철에 구입하여 질산이온 및 아질산이온 함량
을 조사하였다. 국내산 갓의 질산이온 함량은 산지별, 계절
별로 2,542-4,654 ppm 수준이었다. 가을철과 겨울철에 구입
한 갓의 지역별 질산이온 함량의 평균은 강원도지역(4,508
ppm)이 경상도지역(4,007 ppm)과 차이를 보이지 않았으나
(P >0.05), 경기도지역(3,649 ppm)과 전라도지역(3,439 ppm)
보다 높은 함량을 보였다(P <0.05). 출하산지와 상관없이
갓의 계절별 평균 질산이온 함량은 가을철이 3,734 ppm,
겨울철이 4,207 ppm으로 나타났으나, 계절에 따른 차이를
보이지 않았다(P >0.05). 가을철 갓의 질산이온 함량은 강
원도지역(4,654 ppm), 경상도지역(4,090 ppm), 경기도지역
(3,649 ppm), 전라도지역(2,542 ppm) 순으로 유의적인 차
이를 보였다(P <0.05). 또한 겨울철에는 강원도지역과 전라
도 지역이 다른 지역보다 높은 질산이온 함량을 나타내었
다(P <0.05). 갓의 아질산이온 함량의 경우에는 0.18-3.10
ppm 수준으로 산지별, 계절별로 편차가 크게 나타났다. 산
지별 갓의 아질산이온 함량은 경상도지역(2.18 ppm)이 전
라도지역(1.44 ppm)과 유의적인 차이가 없었지만(P >0.05),
경기도지역(0.45 ppm)과 강원도지역(0.65 ppm)보다 높게
검출되었다(P <0.05). 산지와 관계없이 계절별 갓의 평균
아질산이온 함량은 가을철(1.25 ppm)과 겨울철(1.33 ppm)
에 차이를 보이지 않았다(P >0.05). 전라도지역 갓의 아질
산이온 함량은 겨울철이 가을철에 비하여 높았던(P <0.05)
반면, 강원도지역은 가을철이 겨울철에 비하여 높은 검출
량을 보였다(P <0.05). 갓을 이용하여 합성아질산염의 천연
대체소재로 활용하기 위해서는 다른 지역보다 상대적으로
높은 질산이온 함량을 보이고 계절별 차이가 없는 강원도
지역의 갓이 유용할 것으로 판단되었다.

P03-82
Effect of Anticaking Agents on Hygroscopicity and
Quality Characteristics of Daraesoon (Actinidia arguta) and Samnamul (Aruncus dioicus var kamtschaticus) Powder

Ah-Na Kim1*, Sung-Gil Choi1,2. 1Division of Applied Life
Science, Gyeongsang
National University, Jinju 52828,
Republic of Korea, 2Division of Food Science and Technology (Institute of Agriculture and Life Sciences),
Gyeongsang National University, Jinju 52828, Republic
of Korea
The purpose of this study was to evaluate the effect of
anticaking agents on hygroscopicity and quality characteristics of daraesoon (Actinidia arguta) and samnamul
(Aruncus dioicus var kamtschaticus) powder. The dareasoon and samnamul were coated with various edible
anticaking materials such as albumin, dextrin, and whole
soy flour, and then dried at 100℃ for 10 min. Compared
to with non-treated samples, treated samples effectively
inhibited hygroscopicity as a function of hygroscopic
time. The samples treated with dextrin showed lowest
hygroscopicity than the other coated samples of daraesoon and samnamul powder. There are no significant
effects of anticaking agents on quality properties such
as moisture content and water activity of all samples.
On the other hands, treatment with anticaking agents of
dextrin and whole soy flour leads to increase in water
soluble index and decrease in water absorption index. In
addition, samples coated with dextrin were found to have
highest total phenolic content and antioxidant activities
and lowest browning degree because dextrin may prevent oxidation reaction during drying. As a result, dextrin as an edible anticaking agents for daraesoon and
samnamul powder may help to prevent hygrocropicity
and extend market quality and shelf-life during storage.
P03-83
Effect of Proteins on Quality Characteristics of Rice
Based Gluten-Free Muffin

Yujin Jeong*, Adinda Sarah Firdhausa, Hyun-Jung Chung.
Division of Food and Nutrition, Chonnam National University, Republic of Korea
This study was carried out to investigate the physical
properties of gluten-free muffins prepared by mixing rice
flour and various protein isolates. Rice based gluten-free
muffin made with rice flour (normal and waxy type),
protein (soy, pea, and whey), and hydroxypropyl methylcellulose (HPMC) blends. The physical characteristics
(volume, weight, and height), color properties of crust
and crumb, and textural properties of gluten-free muffin
were investigated. On height, weight, and volume were
not significantly different among the gluten free muffins
made with various *protein isolates (soy, pea, and whey).
The yellowness (b ) of muffins made with protein-rice
flour blend was higher than control, and the rice muffin
added whey protein was the highest yellowness among
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the tested samples. The rice muffin added whey protein
had higher hardness than the other muffins, but its
springiness and cohesiveness had similar with control.
The addition of HPMC to rice muffin improved muffin
quality with higher weight and lower hardness. In addition, the gluten-free muffin made with rice-proteinHPMC blend improve quality without cave-in, showing
similar appearance with control muffin. Overall, considering the physical, color and textural properties, the rice
based muffins enriched with protein added HPMC exhibit
a great potential for application in gluten-free bakery
products.
P03-84
Oxidative Stability of Horse Oil-in-Water Emulsion during Storage: Impact of α-Tocopherol Concentration

Youn Hyung Park*, Hyun Jung Kim. Department of Food
Bioengineering, Jeju National University, Jeju 63243,
Korea
Emulsion is a key type of materials used to make healthcare or cosmetic products; however, the emulsion made
with horse oil has not much data or research at present.
In this study, the horse oil-in-water (HO/W) emulsion
was prepared and α-tocopherol was added at 0, 100, 200,
and 500 ppm to enhance the oxidative stability of it. The
mean particle size of the HO/W emulsions was varied
by changing the concentration of the α-tocopherol.
Zeta-potential values of the HO/W emulsion increased
with the addition of α-tocopherol; however, they were
decreased during storage at 40°C for 30 days. The particle size distribution of the HO/W emulsion with α
-tocopherol at 100 ppm shifted towards low diameter and
narrow distribution. The peroxide value of the HO/W
emulsion added with α-tocopherol at 500 ppm greatly increased from 0.44 to 6.60 mM/kg oil after 25 days of
storage. The HO/W emulsion added with α-tocopherol
at 100 ppm was kept in lower peroxide value than other
emulsions during storage. The TBARS values of the
HO/W emulsion with α-tocopherol at 500 ppm and without α-tocopherol were not significantly different after 30
days of storage. These results indicated that the HO/W
emulsions added with 100 ppm α-tocopherol effectively
improved the emulsion stability along with the oxidative
stability during storage.
P03-85
국내산 무의 산지별, 계절별 질산이온 및 아질산이온 함량
조사

배수민*, 조민국, 홍기택, 최재형, 정다훈, 윤지예, 정종연.
경성대학교 식품생명공학전공
본 연구는 대표적인 김치재료인 무의 산지별, 계절별 질산
이온 및 아질산이온의 함량을 조사하여 합성아질산염 대체
육제품의 신규 소재로써 이용하고자 실험을 실시하였다.
출하산지 및 구매지역은 5대 권역으로 나누어 경기도, 경상
도, 전라도, 충청도, 강원도로 구분하였으며, 가을철과 겨울

철에 각각 구매하여 본 실험에 이용하였다. 질산이온 함량
의 경우, 5대 권역에서 가을철과 겨울철에 구입한 무의 전
체 평균은 1,190 ppm이었으며, 가을철의 전체 평균이 1,579
ppm으로 겨울철 평균인 802 ppm보다 약 2배 높게 검출되
었다(P <0.05). 또한, 무의 산지별 평균은 전라도지역이
2,132 ppm으로 가장 높은 질산이온 함량을 보였던(P <0.05)
반면, 경기도지역은 377 ppm으로 가장 낮게 나타났다
(P <0.05). 조사한 5대 권역 각 지역별로 비교했을 때, 모든
지역에서 가을철 무가 겨울철에 비하여 유의적으로 많은
양의 질산이온이 검출되었다(P <0.05). 한편, 경상도지역에
서 구입한 무의 경우, 가을철에 1,614 ppm의 질산이온 함량
을 보였으나, 겨울철에 172 ppm의 함량을 나타내어 계절별
함량의 차이가 크게 나타났다(P <0.05). 아질산이온 함량의
경우, 5대 권역의 가을철과 겨울철 무의 전체 평균은 0.20
ppm이었으며, 가을철의 전체 평균이 0.14 ppm, 겨울철 평
균이 0.25 ppm으로 5대 권역 전체의 계절에 따른 차이가
없었다(P >0.05). 계절에 관계없이 산지별 평균을 분석한
결과, 경상도지역과 전라도지역의 무가 경기도지역, 충청
도지역, 강원도지역에 비하여 높은 아질산이온 함량을 보
였다(P <0.05). 특히 경기도지역, 충청도지역, 강원지역의
무는 0-0.09 ppm 수준의 낮은 검출량을 보였다. 무는 대표
적으로 질산이온 함량이 높은 채소류로 알려져 있는데, 합
성아질산염을 대체하기 위한 소재로서 응용범위가 넓을 것
으로 판단되며, 경기도를 제외한 지역에서의 가을철 무는
1,507-2,440 ppm 수준으로 높은 질산이온을 함유하고 있어
천연 대체소재로 사용하기에 유용한 자원으로 판단되었다.
P03-86
아로니아 천연발효액종을 첨가한 식빵의 품질특성

김지명1*, 송지영2, 변보영2. 1㈜올라이스, 2베리앤바이오 식
품연구소
본 연구에서는 기능성으로 우수성이 입증되고 있지만 활용
도가 낮은 국내산 아로니아를 이용하여 천연 발효액을 제
조 후 액종의 첨가량에 따라 아로니아액종의 발효력과 식
빵 품질특성으로 알아본 결과 아로니아 발효액의 pH는
3.5, 산도 0.45의 값을 가졌으며 아로니아액종 첨가량의 비
율을 달리하여 발효팽창력에서는 액종 첨가비율이 높은 C
샘플이 0∼100mL의 높은 팽창력을 보여주었으며 반면 액
종 첨가량이 낮은 B샘플은 0∼85mL의 낮은 팽창력을 보여
주었다. 아로니아 발효액종을 첨가한 식빵의 품질특성 결
과 발효 후 400∼430 ml의 부피값으로 C식빵이3 가장 높은
부피를 가지고 있었으며 비용적 0.81∼0.88cm /g 결과값을
보였다. 구운 후 색도 값은 L(45.06∼65.28), a(1.49∼2.68),
b(15.26∼26.47)로 발효액종의 첨가량에 따라 크럼(내부),
크러스트(외부)의 결과값을 다르게 보여주었으며 식빵의
전체 모양과 단면의 형태는 액종첨가량이 낮은 B식빵이
균일한 기공과 구운 후 높은 팽창력을 보여주었다. TPA를
이용한 크럼의 텍스쳐를 측정한 결과 springness와 cohesiveness는 액종 첨가량이 낮은 식빵이 가장 낮은 값을 보
였다.
P03-87
배추김치의 숙성조건에 따른 질산이온 및 아질산이온 함량
조사

배수민*, 최재형, 조민국, 홍기택, 연다경, 정종연. 경성대학
교 식품생명공학전공
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육제품에서 합성아질산염 대체제로 사용하고 있는 샐러리
와 같은 채소분말은 대부분 값비싼 수입산이며, 본래의 식
물 원료에서 기인된 냄새로 인하여 사용량이 제한적이고
과량 첨가 시 이취로 받아들여져 육제품의 관능적 품질을
저하시킬 수 있다. 따라서 본 연구는 한국형 합성아질산염
대체제를 개발하기 위한 기초자료로서 배추김치와 배추김
치 국물의 숙성조건별 질산이온 및 아질산이온 함량을 조
사하였다. 배추 및 무를 주재료로 하여 식염, 액젓, 고춧가
루, 마늘 등의 부재료를 혼합하여 배추김치를 제조하였으
며, 20℃ 또는 0℃에서 4주간 숙성시키면서 질산이온 및
아질산이온의 변화 추이를 분석하였다. 배추김치의 경우,
김치를 제조한 후 1,493 ppm의 질산이온 함량을 보였는데,
숙성저장 1주차(20℃, 1,450 ppm; 0℃, 1,801 ppm)를 제외
하고 숙성온도에 따른 질산이온 함량의 차이가 없었다
(P >0.05). 또한 질산이온 함량은 초기와 비교할 때 숙성기
간에 따른 변화가 없었다. 그러나 배추김치의 아질산이온
함량은 숙성기간이 경과함에 따라 1주차에서 유의적으로
감소하였고(P <0.05), 이후 숙성기간에 따른 차이를 보이지
않았다(P>0.05). 0℃에서 숙성된 배추김치보다 20℃에서
숙성된 배추김치의 아질산이온이 크게 감소하는 경향을 보
였다. 배추김치 국물의 경우, 제조 초기 평균 600 ppm의
질산이온이 검출되었다. 숙성 4주 후 20℃ 숙성 배추김치
국물에서 1,405 ppm, 0℃ 숙성 배추김치 국물에서 991 ppm
으로 숙성기간이 경과함에 따라 질산이온 함량이 증가하였
으며(P <0.05), 김치 숙성온도가 높을수록 배추김치 국물
중의 질산이온 함량은 높게 나타났다(P <0.05). 배추김치
국물의 아질산이온 함량은 20℃에서 숙성하였을 때 숙성기
간이 경과함에 따라 감소하였던(P <0.05) 반면, 0℃ 숙성조
건에서는 숙성기간에 따른 차이를 보이지 않았다(P>0.05).
또한 20℃ 숙성온도가 0℃ 숙성온도보다 전체적으로 낮은
아질산이온 함량을 보였다.
P03-88
Effect of Banana Peel on Quality Characteristics and
Antioxidant Activities of Wet Noodles

Si Yeon
Kim1*, Hyeonbin Oh1, Phyrim Lee1, Young Soon
Kim1,2. 1Department of Integrated Biomedical and
Life
Science, Korea University, Seoul 02841, Korea, 2Department of Food and Nutrition, Korea University, Seoul
02841, Korea
Banana peel is rich in dietary fiber, proteins, essential
amino acids, poly unsaturated fatty acids and potassium.
And also it contains phytochemical compounds, mainly
antioxidants. This study examined the effects of banana
peel powder on the quality of noodles. Five different wet
noodle samples were prepared with various ratio of BF
(0%, 2%, 4%, 6%, 8%). The properties of banana peel
powder and wheat flour (WF), the color values, cooking
properties, texture, antioxidant activities of wet noodles
were investigated. The moisture content of noodles
showed no significant difference among the samples. The
pH was decreased by adding the banana peel powder
whereas the turbidity was increased by adding banana
peel powder. The water absorption and volume expansion ratio and cooking loss were the lowest in 8%
sample. The L-values was decreased as the amount of
banana peel powder increased. The a-value was sig-

nificantly increased and also the b-value increased as the
banana peel powder increased. ∆E was the highest in
the 8% sample which was observed in both raw and
cooked noodles, while the a-values and b-values of noodles increased (p<0.001). The tensile strength of the noodles was significantly higher in control than that of other
samples (p<0.001). The hardness, springiness, cohesiveness, and chewiness were significantly decreased as the
amount of banana peel powder increased. The total polyphenols, flavonoids, and reducing power significantly increased with increasing banana peel powder (p<0.001).
These results suggest that the addition of 2-4% banana
peel powder could be the optimal ratio to improve function and quality characteristics of noodles.
P03-89
Optimizing Extraction Conditions of Jeju Red Beet Root
for Antioxidant Activity and Betacyanin Content

Seogyeong Lee*, Soomin Kim, Hyun Jung Kim. Department of Food Bioengineering, Jeju National University,
Jeju 63243, Korea
Betacyanin of red beet is a group of compounds exhibiting antioxidant and radical-scavenging activities. In this
study, red beet grown and produced in Jeju was extracted with water and the optimization for total betacyanin contents (TBC), total phenolic contents (TPC),
hydrogen peroxide scavenging effect, and ABTS radical
scavenging activity was investigated by response surface methodology (RSM) with three independent variables (red beet concentration (2.5-5.0 g/100mL), extraction temperature (30-45°C), and time (6-12 h)). The
optimal conditions for red beet extract by RSM were determined to the concentration of red beet powder, 3.0808
g/100mL extracted at 30°C for 8.9091 h. The TBC, TPC,
hydrogen peroxide scavenging effect, and ABTS radical
scavenging activity of the red beet root extracted with
the optimal condition were 3.55 mg/g, 29.67 mg GAE/g,
80.66%, and 10.72%, respectively. These results showed
that the high antioxidant activity of red beet root extract
has a great potential in foods and cosmetic industries not
only as a red colorant but also as a natural antioxidant.
P03-90
Quality Characteristics and Antioxidant Activity of
Cookies Added with Cacao Nibs by Roasting Conditions

Da Sol Kim1*, Hyeonbin
Oh1, Si Yeon Kim1, Phyrim Lee1,
Young Soon Kim1,2. 1Department of Integrated Biomedical and2 Life Sciences, Korea University, Seoul 02841,
Korea, Department of Food and Nutrition, Korea University, Seoul 02841, Korea
This study was conducted to evaluate the quality characteristics and antioxidant activities of cookies with cacao nibs powder under various roasting conditions.
Cacao nibs were prepared with five different roasting
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conditions (unroasted, 10, 20 minutes at 130℃, 10, 20 minutes at 150℃). The baking loss was no significant difference in all the samples (p<0.05) and the spread factor
of the control was significantly lower than that of the
cacao nibs powder added cookies (p<0.05). The density
slightly decreased compared with the control (p<0.05)
and that was similar in all the samples added with roasted cacao nibs powder. The moisture content of cookie
were slightly lower in CN31, CN51 and CN52 than that
of the control. The pH was the highest in CN32. In color,
the L and b-value of cookie were the highest in the control and the a-value of cookie were slightly increased
in CN0, CN32 and CN52 (p<0.05). While the browning
index was significantly decreased as the amount of cacao
nibs powder was added and there were no difference
among the samples added with roasted cacao nibs
powder. The hardness and entry depth of cookie were
no significant difference in all the samples. In antioxidant
activities, as the amount of cacao nibs powder was added, the polyphenol, flavonoid content and reducing power
were significantly increased (p<0.05) and showed the
highest degree in CN0. The ABTS and DPPH IC50 value
was significantly decreased (p<0.05) compared with that
of the control and showed the lowest degree on CN0.
P03-91
Effects of D-Allulose on Browning, Textural, Antioxidant Activities and Sensory Characteristics of Cookies

Phyrim Lee1*, Hyeonbin
Oh1, Si Yeon Kim1, Da Sol Kim1,
1,2
1
Young-Soon Kim . Department of Integrated Biomedical and2 Life Sciences, Korea University, Seoul 02841,
Korea, Department of Food & Nutrition, Korea University, Seoul 02841, Korea
This study was carried out to examine the effect of
D-allulose on the properties of cookies. Five different
cookies were prepared with the various ratio of D-allulose (0%; control, 25%: AL25, 50%: AL50, 75%: AL75,
100%: AL100). L-value and b-value of cookies were significantly decreased; whereas a-value and △E were increased with increasing D-allulose addition. The browning index (BI) increased from the control at 1.07 to AL100
at 2.22 as the D-allulose proportion increased. The cookie
moisture was the highest in AL100, but that of other
cookie samples showed no significance. Cookie pH and
brix degrees were significantly reduced with increasing
D-allulose proportion. Dough density, baking loss and
spread factor were the highest in the control. The leavening rate was significantly decreased with increment
of D-allulose proportion. The cookie hardness, which indicates breaking force, was the lowest in the control; the
highest in the AL75. The distance, which means brittleness, was the lowest in the control; the highest in AL100.
Total polyphenol contents, total flavonoids contents, and
FRAP were significantly increased with increasing of BI.
There were no significant differences among cookies in
the sensory evaluation. The crust color was the highest
in AL100 and AL50. Hardness was the lowest in AL100,

but there were no significant differences between other
samples. Except for the control, flavor was the highest
in AL50. Except for the control, bitterness and sweetness
were the highest in AL50. The overall acceptability also
was the highest in AL50. These results indicated that
the desirable substitution ratio was 50% for preparing
D-allulose added cookie.
P03-92
Characteristics of Muffins Using Chia Seed Oleogel as
a Butter Substitute

Hyeonbin Oh1*, Phylim
Lee1, Si Yeon Kim1, Da Sol Kim1,
1,2
1
Young-Soon Kim . Department of Integrated Biomedical and2 Life Sciences, Korea University, Seoul 02841,
Korea, Department of Food & Nutrition, Korea University, Seoul 02841, Korea
This study is to identify the possibility of fat substitution
of oleogel prepared using chia seed oil and stearic acid.
At 25°C, the minimum concentration of stearic acid to
maintain oleogel morphology was 8%. A total of five
muffin samples were prepared, including samples of
oleogel with 8%, 10% stearic acid concentration replacing
half or all of butter (CON, HCS8, FCS8, HCS10, and
FCS10, respectively). There was no significant relationship between chia seed oleogel replacement and muffin
height, weight and volume (p<0.05). But when the whole
butter was replaced with oleogel, the moisture content
was 24.41% in FCS8 and 24.69% in FCS10, which was
lower than the control group (25.46%). In the crust color
of muffins, L-value of HCS8 and HCS10 was 59.57 and
60.80, respectively, higher than the control (55.52). These
results were also observed in the crumb color, which was
65.16 in the control compared to other samples with values between 73.99∼76.80. Chia seed oleogel did not affect
cohesiveness, but hardness and chewiness of FCS8 and
FCS10 were lower than those of the control (3.48 N, 2.03
N, respectively). Springiness was lower in all samples
compared to the control (88.15%). As a result, when chia
seed oleogel was replaced by 50%, there was no significant change in muffin texture and moisture content.
Further research is needed on stearic acid content and
butter replacement of chia seeds oleogel.
P03-93
Physicochemical Properties and Antioxidant Activities
by Spray Dried Powder of Safflower (Carthamus tincotrius L.)

Mi-Jeong Lim. Department of Food and Nutrition, Daegu
Catholic University, Gyeongsan 38430, Korea
In this study, the safflower extract (80% ethanol) was
prepared by freeze dried (FD) and spray dried (SD) powders using different cyclodextrin and maltodextrin ratio
(CD10, 10% cyclodextrin; CD20, 20% cyclodextrin; MD10,
10% maltodextrin; MD20, 20% maltodextrin; CDMD10,
5% cyclodextrin and 5% maltodextrin; CDMD20, 10%

- 327 -

cyclodextrin and 10% maltodextrin) then examined the
physical and chemical properties and antioxidant activities. The moisture and color (L, a and b) values of the
SD powders were higher than those of the FD powder.
The particle size tends to increase as the content of wall
material increases and the particle shape generally shows
a spherical shape. The water absorption index of SD
powders (0.55 to 0.61) were lower than the FD powder
(0.79). The water solubility index of SD powders 90.67
to 96.67%, was higher than that of the FD powder
(78.67%). Therefore the storage and stability of SD powder is expected to be high. Analysis of phenolic compounds and aglycone components of safflower showed
high contents in MD10 in SD powders. DPPH and ABTS
radical scavenging activities of MD10 at 1,000 μg/mL
were 13.40% and 24.10%, respectively. FRAP and Superoxide radical scavenging activity at the concentration of
1,000 μg/mL were as high as 191.57 μM and 85.37% in
spray dried powder (MD10), respectively. In conclusion,
it can be used as a food processing material using MD10,
which has similar antioxidant activity and excellent
physicochemical quality as a powder compared to freeze
dried powder.
P03-94
Study on the Development of HMR (RTE) Product using
Sundae (Korean Sausage)

1, SangYoung-Min
Kim1*, Saerom2 Lee1, Hye-Jin1 Jang
1
1
dong Im , Young-chul2 Oh , Sang-Pil Hong . Korea Food
Research Institute, Namsunnam Sundae Co.
This study was conducted to develop HMR (RTE) product using Korean sausage (Sundae), one of the Korean
traditional food. Sundae is usually produced by heating
minced pork meat and cooked Tangmyeon (starch noodle), stuffed in porcine intestine. However, undesirable
shape of Sundae often occurs because of swelling of
stuffed material or shrinkage of outer intestine during
heating. Furthermore, in the production of RTE type
HMR by freeze drying method, inner materials often
came out when rehydrate the product with hot water.
To solve these problems, we studied properties of main
material and dried Sundae. The porcine intestine showed
different pH values when it was soaked in water (pH
6.82), 1% citric acid (pH 2.30), and 1% sodium pyrophosphate solution (pH 8.47) for 4 hrs, respectively.
Through SEM of freeze-dried intestine treatments, different distribution of pores was observed at citric acid
and sodium pyrophosphate treatments. In case of cooking
three starch noodle products (sweet potato, potato and
green beans), there was significant differences in the
length and thickness among starch noodle products. The
expansion rate of starch noodle (green bean) showed the
lowest value as indicated by 3.3% (length) and 12.5%
(thickness) expansion rates. Based on above results, the
optimum recipe of Sundae was established : pork meat
42.5%, starch noodle 7.5%, blood 2.5%, starch 5%, carrot
5%, onion 6%, green onion 5%, others 7.5%. The rehy-

dration stability of Sundae was highest in the application
of starch noodle (potato) and longer drying time. These
results suggested development possibilities of commercial Sundae HMR product.
P03-95
Quality Characteristics of Rice Cookie Prepared with
Different Cultivars

Sun Young Choi*, Ji Won Park, Gi hoon park, Heon Sang
Jeong. Department of Food Science and Biotechnology,
Chungbuk National University, Cheongju 28644, Korea
This study was performed to compare the characteristics
of powders obtained by dry milling of different cultivars
(Misiru, Shingil and Hangaru) to investigate the effect
of rice flour on cookie making. Wheat flour was used
as a control, and rice was prepared by adding wheat flour
content at a ratio of 0, 30, 50% to rice cookies. The spead
factor was the highest in the control and the value increased as amount of rice flour increased addition in rice
cookie. The degree of whiteness (L value) was significantly increased as amount of rice flour increased
addition. Compared with the varieties, Shingil whiteness
showed highest value at 8.58. The extrusion force of the
cookie dough was 125.63 g/s in the control. Misiru
showed highest value at 780.44 g/s. Hardness and fracturability of cookies were 2578.28 g and 1721.85 g in control, respectively. And values were significantly decreased as amount of rice flour increased addition. Singil
showed the highest values of 1874 g and 740.91 g in
hardness and fracturability. When cookies were prepared
from rice flour, there were no significant differences in
appearance compared to flour cookies. Therefore dry
milling is economical to produce rice flour using dry milling method without immersion process and wastewater
treatment process.
P03-96
Quality Characteristics of Jeung-pyun Prepared by
Different Rice Cultivars

Ji Won Park*, Gi Hoon Park, Sun Young Choi, Chae
Young Choi, Yeon Jae Jo, Heon Sang Jeong. Department
of Food Science and Biotechnology, Chungbuk National
University, Cheongju 28644, Korea
This study evaluated the quality characteristics of
Jeung-pyun prepared by different rice cultivars. The rice
cultivars (Misiru, Seolgaeng, Shingil, Hangaru) were
dry milled and the control was Samkwang wet milled.
The volume of dough by fermentation time was the
highest value of 55 mL for control and the lowest value
of 49.00 mL for Shingil. The expansion ratio ranged from
152.03 (Shingil) to 160.66% (Control), and control showed
the highest value, and Seolgaeng is most similar to
control. The specific volume showed the same tendency
as the expansion ratio. In results of texture profile analysis, hardness of control according to the storage time
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(0-48 h) ranged from 550.40 g (0 h) to 1876.87 g (48 h).

Hangaru and Misiru showed lower hardness than control. Springiness was the lowest in Shingil and decreased
with storage time. In vitro Starch hydrolysis ratio ranged
from 34.36 (Shingil) to 38.72% (Misiru), and the that value decreased with storage time. Therefore, it is expected
to be suitable when fermented foods such as Jeung-pyun
are produced using Misiru and Hangaru.
P03-97
Changes of Monascus Pigment and Monacolin K Contents of Red Yeast Rice according to Rice Varieties
and Fermentation Periods

Gi Hoon Park*, Ji Won Park, Sun Young Choi, Jeong
Hyun Seo, Tae Hwan Shin, Heon Sang Jeong. Department of Food Science and Biotechnology, Chungbuk
National University, Cheongju 28644, Korea
This study was performed to investigate the changes of
monascus pigment and monacolin K contents of red
yeast rice (RYR) in different rice varieties (Hangaru,
Shingil and Samkwang) and fermentation periods (0, 5,
10, 15, 20, 25 and 30 days). The yellow group (400 nm),
orange group (470 nm) and red group (500 nm) pigment
of all rice varieties increased with fermentation periods.
In Hangaru varieties, yellow group pigment significantly
increased from 1.019 to 4.111 and red group increased
from 0.627 to 4.221 on 10 days, these values were the
higher compared to other varieties. Monacolin K contents
increased after increase of monascus pigment according
to fermentation period. An amount of monacolin K of the
Hangaru varieties at 30 days of fermentation was 234.92
mg/kg, which showed the highest contents compared to
other varieties such as Shingil (201.85 mg/kg) and
Samkwang (187.33 mg/kg). In conclusion, processed rice
variety hangaru is considered to be suitable for the production of red yeast rice, which is expected to be used
as a material to enhance the functionality of food.
P03-98
Quality Characteristics of Fish Cake Added with Mealworm Powder

1, Ji Won Park1, Sun
Jeong Hyun1 Seo1*, Gi Hoon Park
1
Young Choi1 , 1Chae Young Hong , Dong Eok Shin2, Heon
Sang Jeong . Department of Food Science and Biotechnology, 2Chungbuk National University, Cheongju 28644,
Korea, Korean Bugs Industry, Cheongju 28111, Korea
This study was conducted to investigate the effect of
mealworm powder on the quality characteristics of fish
cake. The quality characteristics of fried fish cake and
steamed fish cake were prepared by adding mealworm
powder to 0 (control), 3, 6, 9%. As the amount of mealworm powder increased the whiteness (L value) significantly decreased. The hardness of fish cake in control
was 2629.16 g and 2646.09 g in fried and steamed fish
cake and the fish cake with 9% mealworm powder in-

creased as the content increased to 3179.17 g and 3330.59
g. After cooking, the hardness increased as the content
increased. The cutting force of fish cake also increased
with increasing hardness. Turbidity of fish cake soup of
the fried and steamed fish cake in control were 0.287 and
0.038 and there was no difference depending on the content. Therefore, it will be possible to produce a highquality fish cake that can maintain the texture even after
cooking.
P03-99
Antioxidant Components and Activities of Sweet Potato Tips with Different Varieties and Harvest Season

1, Gi Hoon Park1, Sun
Chae Young1 Hong1*, Ji Won Park
1
Young Choi1 , 1Jeong Huyn Seo , Sang Sik Nam2, Heon
Sang Jeong . Department of Food Science and Biotechnology,
Chungbuk National University, South Korea,
2Bioenergy Crop Research Institute, NICS, RDA, Muan
58545, South Korea
This study was conducted to evaluate the antioxidant
components and activities of sweet potato tips with different varieties (Juhwangmi, Hayanmi, Jinyulmi, Danjami, Pungwonmi and Hogammi) and harvest season (1st
on 20 June and 2nd on 6 August). Total polyphenol and
flavonoid contents was the highest value of 42.69 mg
GAE/g and 28.74 mg CE/g, respectively in ‘Pungwonmi’
at the 1st harvest season and was the highest value of
66.15 mg GAE/g and 45.25 mg CE/g, respectively in
‘Danjami’ at the 2nd harvest season. The ABTS and
DPPH radical scavenging activities was the highest value of 39.86 mg AAE/g and 45.15 mg AAE/g, respectively
in ‘Pungwonmi’ at the 1st harvest season and was the
highest value of 60.28 mg AAE/g and 52.91 mg AAE/g,
respectively in ‘Danjami’ at the 2nd harvest season. At
the 1st harvest season, ‘Pungwonmi’ and at the 2nd harvest season, ‘Danjami’ was higher than other varieties.
Therefore, sweet potato tips harvested in August are
highly antioxidant components and activities.
P03-100
Development and Characterization of Guar Gum Film
Esterified with Citric Acid

U-Hui Kwon*, Yun-Kyung Lee, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite
Research Center, Kyung Hee University, Seoul 02447,
Korea
The present study was carried out to investigate the
structural and physicochemical properties of guar gum
film esterified with citric acid (GGC). Guar gum was esterified with three different concentrations of citric acid
(1, 5, and 10%,
w/w) at 140℃. A new absorption peak
at 1,734 cm-1, which was not present in guar gum, was
appeared in FT-IR spectra of GGC, representing the new
characteristic ester linkages between a hydroxyl group
of guar gum and a carboxyl group of citric acid. Due
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to new esterified linkages occurred between guar gum
and citric acid, the total carboxyl contents of GGC were
significantly higher than that of guar gum, but the swelling power and water solubility of GGC were significantly lower than those of guar gum, indicating that
the esterification with citric acid can reduce water absorption of guar gum. The oil holding capacity of GGC
was decreased with increasing the concentrations of citric acid, suggesting that the esterified bond of GGC can
prevent both of water evaporation and oil absorption.
Therefore, guar gum film esterified with citric acid could
be used as a material to reduce the excessive oil uptake
in the food industry.
P03-101
Quality and Antioxidant Properties of Fermented Sweet
Potato Using Lactic Acid Bacteria

Gi Jeong Ha*, Hyeon Young Kim, In Jong Ha, Sung Rae
Cho, Jin Young Moon. Gyeongnam Agricultural Research
and Extention Services, Jinju, Gyeongnam 52733, Korea
This study was performed to investigate the quality and
antioxidant properties of fermented three sweet potato
cultivars (Shinyulmi, Hogammi, Shinjami) using lactic
acid bacteria, cultivated in Tongyeong, Korea. During the
fermentation, the pH was lowered and the titratable acidity was increased. The viable cell counts of lactic acid
bacteria increased up to 8.44∼9.62 log CFU/g. Organic
acid content (especially lactic acid) of sweet potatoes increased by fermentation. γ-Aminobutyric acid was increased more than 8.6 times by fermentation in all
samples. The total polyphenol and flavonoid contents of
sweet potato showed insignificant changes in all samples
by fermentation. ABTS of all samples was slightly decrease by fermentation, but not significantly. DPPH radical scavenging activity decreased slightly by fermentation except Shinyulmi. However, when compared with
the varieties, Shinjami showed the highest activity.
Reducing power of Shinjami decreased slightly by fermentation, but activity was the highest among all samples. Based on these results, most of the chemical properties and functionality of fermented sweet potato are
maintained after fermentation, although some antioxidant activity decreases. We suggest that fermented three
sweet potato cultivars (Shinyulmi, Hogammi, Shinjami)
using lactic acid bacteria can be used in various applications because of its effective functional properties.
P03-102
Quality Characteristics of White Bread Containing Germinated Kamut (Triticum turanicum Jakubz) Powder

Jin A Yoon*, Jun Woo Han, In Sun Han, So Hee Lee.
Department of Food and Nutrition, KC University
In this study, white bread was baked using germinated
Kamut, which has been proven in several functional
ways, and examine the quality characteristics of the

white bread to see suitability of germinated Kamut for
baking. The white bread is prepared by additions of 0%,
12.5%, 25%, 37.5%, and 50% Kamut powder to flour for
basic formulation. The height of the white bread decreased as the content of germinated powder increased.
It was the tallest with 12 cm height when adding 0%
of Kamut powder, and 4.7 cm with 50% of Kamut powder, which is the shortest mark. The texture of the muffins baked with germinated Kamut was examined in 7
aspects: hardness, adhesiveness, cohesiveness, gumminess, chewiness, and resilience. The white bread that had
12.5% Kamut powder showed the lowest level of hardness with 257.32 g whereas 50% one marked the highest
with 1412.01 g. In terms of adhesiveness, the level kept
declining as the content of Kamut powder increased. No
meaningful difference was found in springiness and cohesiveness. Gumminess was 220.16 g/s; the lowest; with
12.5% of Kamut powder, when 50% one reached the
highest: 1438.4 g/s. Chewiness was the lowest with 220.6
g adding 12.5% Kamut powder, when 50% one was the
highest with 1448 g. As more Kamut powder was added,
the resilience increased as well. Therefore, the germinated Kamut breads can be effectively used for baking
based on quality characteristics.
P03-103
Quality Characteristics of Korean Traditional Actinidia
(Actinidia arguta) Paste by Concentration Methods

Hyeon-Young Kim*, Gi-Jeong Ha, In-Jong Ha, Sung
Rae Cho. Gyeongnam Agricultural Research and Extension Services, Jinju 52733, Korea
Traditional Actinidia is a food material with excellent
functionality and antioxidant activity, but after harvesting, the storage period is very short due to the respiratory ascent type fruit, which leads to the necessity of
developing various processed products. In order to use
as an intermediate material using Traditional Actinidia,
this study prepared pastes according to concentration
methods (heating and decompression), and analyzed and
compared them. Moisture didn’t differ between the two
treatments, and the protein, crude fat, and acidity were
2.24%, 0.17%, and 1.88%, respectively, showing higher
values than heating concentration. The viscosity after
concentration under reduced pressure was 12106.7 cps
which was about three times higher than the heating
concentration. In the results of analyzing the chromaticity and browning degree between treatments, there
was no difference in brightness between treatments, but
the values were 1.2 for browning degree of heat concentration and 0.1 for decompression concentration, showing
less browning in the decompression concentration treatment. As for Vitamin C, there were 46.8 mg/100g and
68.9 mg/100g, for heat concentration and decompression
concentration respectively, showing higher value in the
decompression concentration treatment. The total phenol
was 1.37 mg/g GAE, which was higher in the heat concentration treatment. DPPH radical scavenging activity
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and flavonoid content were 58.9% and 131.4 mg/100g, respectively, demonstrating higher antioxidant activity than
in the decompression concentration treatment. The data
of this study are to be used as basic data for developing
various processed products using Traditional Actinidia.
P03-104
염지와 원적외선 건조 처리방법으로 제조한 가정간편식
(HMR)용 보리굴비의 품질특성 평가

장민혜1*, 이예은2 1, 정미자2, 김낙기2, 장윤혁1. 1경희대학교
식품영양학과, 남도애꽃
본 연구에서는 전통적 제조방법인 소금처리 후 해풍으로
건조한 제품을 대조군으로 하여 염지와 원적외선 건조 처
리한 가정간편식용 보리굴비의 품질특성을 평가하였다. 지
방의 산패도를 알 수 있는 과산화물가와 TBA가는 대조군
보다 염지와 원적외선 건조 처리한 가정간편식용 보리굴비
가 유의적으로 낮았다. 또한 어육의 단백질 부패도를 알
수 있는 휘발성염기질소의 값의 경우도 대조군보다 염지와
원적외선 건조 처리한 가정간편식용 보리굴비가 유의적으
로 낮았다. 기계적 텍스쳐 측정 결과 경도(hardness), 부착
성(adhesiveness), 탄력성(springiness)과 검성(gumminess)에서는 대조군과 유의적 차이가 없었으나, 씹힘성
(chewiness)은 염지와 원적외선 건조 처리한 가정간편식
용 보리굴비의 값이 유의적으로 낮았다. 30-60대 성인 32
명을 대상으로 진행한 소비자 기호도 검사에서 대조군보다
염지와 원적외선 건조 처리한 가정간편식용 보리굴비가 유
의적으로 높은 전반적 조직감과 종합적 기호도 점수를 나
타내었다. 따라서 염지와 원적외선 건조 처리 방법은 보리
굴비의 지방 산패와 단백질 부패를 억제하고, 기호도를 향
상시킬 수 있음을 확인하였다.
P03-105
Quality Characteristics of Muffins Containing Tetragonia
tetragonoides Powder

Jin A Yoon*, Jun Woo Han, In Sun Han, So Hee Lee.
Department of Food and Nutrition, KC University
This study investigates the quality characteristics and
antioxidant activities of muffins with Tetragonia tetragonoides leaves powder. Muffins are prepared by additions of 0%, 1%, 3%, 5% and 7% of the Tetragonia powder to the flour for basic formulation. When the weight
is being measured, there are no meaningful differences
between sample. As a result from measuring the colors,
the lightness, redness and yellowness of Muffins decrease as the concentrations of the powder increase.
When measuring the texture of muffins, the hardness,
adhesiveness, gumminess, and chewiness decrease, but
the cohesiveness and resilence increase as the concentrations of Tetragonia leaves powder increase. The total
polyphenol contents and antioxidant activity as measured
by DPPH (1,1-diphenyl-2-picrylhydrazy) radical scavenging activity of muffins increased as the concentration
of wheat Tetragonia leaves powder increase. Thus,
Tetragonia Muffins can be effectively used as bakery
and functional ingredients based on their antioxidant

activities.
P03-106
고창산 새싹인삼과 재배기간에 따른 인삼의 특성 확인

정소희, 변보영, 박희전, 송지영*. (재)베리&바이오식품연
구소
인삼(Panax ginseng C. A. Meyer)은 오가과(Araliaceae)
인삼속(Panax)에 속하는 식물로 뿌리를 약용으로 이용하
며, 자연 건강식품으로 널리 이용되고 있고, 약리 효능의
과학적 입증과 전통의학을 임상을 근거로 인식과 신뢰가
높으며, 의약품 및 기능성 식품으로 그 수요가 증가하고
있다. 새싹삼(sprout ginseng)은 수경재배를 통해 1년 정도
키운 묘삼을 이식하여 4개월 만에 어른 새끼손가락 굵기의
어린 인삼을 말하며 잎과 줄기, 뿌리 등 전초 형태의 수삼을
식용으로 이용되고 있다. 현재 인삼의 효능이 과학적으로
증명되고, 특히 기능성 식품의 소재로 크게 응용되면서 인
삼의 유통량도 국내외적으로 증가하는 추세이다. 본 연구
에서는 사용된 시료는 모두 고창산이며 새싹삼은 뿌리, 잎
줄기와 전체 3가지로 분류하고 4, 6년근 인삼을 구하여 동
결건조하여 성분을 확인하였다. 아미노산 함량에서는 인삼
에 가장 많이 함유하고 있는 Arginine이 22622.86 mg/kg으
로 고창 4년근에서 가장 높게 나타냈으며 GABA는 4년근
에서 454.55 mg/kg에서 나타났는데 새싹삼의 뿌리에서
949.79 mg/kg로 약 2배 높게 나타냈으며 새싹삼 전체에서
는 1368.13 mg/kg으로 가장 높게 나타냈다. 필수아미노산
성분 중 하나인 Glutamine에는 5634.29∼9932.20 mg/kg의
범위를 나타냈는데 그중 뿌리에서 가장 높은 값을 나타냈
으며 6년근 > 새싹삼 전체 > 4년근 인삼 순으로 나타냈다.
유기산 분석 결과 Citric acid에서는 4, 6년근이 각각
3352.04, 3345.46 mg/kg으로 나타냈으며 새싹삼 뿌리
(1122.63 mg/kg)에 비해 약 3배 높은 결과를 나타냈다.
Malic acid는 4년근 > 새싹삼 뿌리 > 6년근 > 새싹삼 전체
> 새싹삼 잎줄기 순으로 높게 나타냈다. 유리당 중 Sucrose가 6년근에서 344773.402 mg/kg으로 가장 낮은 새싹
삼 잎줄기에 비해 약 81배 높게 나타났으며 Glucose는 새
싹삼의 잎줄기가 30182 mg/kg으로 가장 높게 나타냈다.
진세노사이드의 Rg1이 뿌리에서 6.21 mg/g으로 가장 높게
나타났으며 Rg3는 새싹삼의 잎줄기와 4년근에서 분석되
지 않았다. 조사포닌은 38.70∼72.60 mg/g의 범위를 나타
냈는데 새싹삼의 잎줄기에서 72.60 mg/g으로 가장 높게
나타냈다.
P03-107
Properties of Starches Isolated from the Washing Water of Nonwaxy Rice

Hee Jeon Park*, Sohee Jeong, Bo Young Byun, Ji-Young
Song. Berry & Biofood Research Institute, Gochang,
Korea
Effects of isolation methods on the physicochemical
properties of starches isolated from washing water of
nonwaxy rice were investigated. Nonwaxy rice grains
were washed 3 times in water and washing water was
collected. Crude starch, called CS-W, was isolated by
centrifugation of washing water and purificated starch,
called PS-W, by sodium hydroxide solution. Control
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group(PS-G) was purificated starch from rice grain by
alkaline steeping method. Compositions, physicochemical
properties, shape, crystallinity and thermal properties of
starches isolated from washing water were measured.
CS-W had higher protein and ash contents. Water binding capacity of CS-W was 236% and showed higher value than purified starches. But Swelling power, 5.27, of
CS-W was lower than purified starhes. Shapes of
starches by SEM were simillar and Crystallinities by
X-ray diffractograms of them were all A-type.
P03-108
Optimized Process for Hot Water Extraction Conditions
of Green Pine Cones from Pinus thunbergii

Go-Un Kim1*1,2, Jumin
Park1*, Chowon Kim1, Yejee Byun1,
1
Heeseob Lee . Department of Food Science and Nutrition, Pusan National University, Busan 46241, Korea, 2Department of Kimchi Research Institute, Pusan National
University, Busan 46241, Korea
In this study, the response surface methodology (RSM)
was used to optimize the hot water extraction conditions
of green pine cones from Pinus thunbergii under different conditions. A central composite design was applied
to monitor the effects of independent variables, extraction temperature (X1; 90-120℃), the ratio of solvent to
sample (X2; 10-30 mL/g), and extraction time (X3; 30-99
min), on dependent variables of the extracts, including
the total extraction yield (Y1), color L value (Y2), turbidity (Y3), the diameter of inhibition zone against food poisoning microorganisms toward Escherichia coli (Y4) and
Bacillus cereus (Y5), respectively. With increasing extraction temperature and the ratio of solvent to sample,
the total extraction yield of hot water extracts increased
significantly. As three independent variables increased,
the extract turbidity increased, whereas the color L value
decreased. To evaluate the antimicrobial properties of
GPCs hot water extracts against food poisoning pathogens, disc diffusion test was performed. The diameter
of inhibition zones of E. coli decreased as the extraction
time increased. In case of B. cereus, extraction temperature and time had higher effect on the size of clear
zones. In conclusion, the estimated optimum conditions
were as follows: 96.08℃ of the extraction temperature,
16.56 mL/g of solvent per sample, and 43.99 min of extraction time.
P03-109
Optimized Condition for Pasta Production using Strong
Flour

Hansol Kang1,21*,1 Jumin Park1, Fanlinlin1, Jihoo Kim1,
Heeseob Lee . Department of Food Science and Nutrition, Pusan National University, Busan 46241, Korea, 2Department of Kimchi Research Institute, Pusan National
University, Busan 46241, Korea
This study was performed to develop the pasta recipe

using strong flour, instead of durum wheat. Optimization
was introduced by the response surface methodology
(RSM). The central composite design was applied to examine the effects of independent factors: the additive
contents of agar powder (X1), egg yolk (X2), and egg
white (X3). And their effects were measured on dependent variables: mechanical textural properties of hardness
(Y1), gumminess (Y2), chewiness (Y3), color values of
L (Y4), a (Y5), b (Y6). According to different preparation
conditions, the wheat pasta dough was prepared and its
characteristics were evaluated. In result, the quality of
the hardness, gumminess, and chewiness increased significantly with the additive content of agar powder, and
decreased with the additive content of egg white. Whereas the addition of agar powder was not significantly effective against other textural properties, such as adhesiveness, cohesiveness, and springiness. The color values of dough were dependent on the additive content of
egg. The selected optimal condition was: 8.36 g of agar
powder, 18 g of egg yolk, 27.73 g of egg white, which
had the most similar characteristics to durum wheat pasta dough.
P03-110
Analysis of Luteolin in Deodeok (Codonopsis lanceolata) Young Leaf for Food Processing Materials

Su Ji Choi1, Gwi1 Yeong Jang1, Jehun1 Choi1*, Yun Ji Lee12,
Yun
Jeong Ji , Hyung Don Kim , Seung Eun Lee .
1Herbal Crop Utilization Research Team, NIHHS, RDA,
Eumseong 27709, Korea, 2Herbal Crop Research Division,
NIHHS, RDA, Eumseong 27709, Korea
This study was started to use medicinal crop young
leaves as processed food material. The conditions for selecting crops for the development of processed food materials should be such that seed can be purchased at low
prices, easily germinated, and cultivated without difficulty. It is also a medicinal crop that the Ministry of Food
and Drug Safety has announced that leaves can be used
as food ingredients. Based on this, young leaves of Deodeok (Codonopsis lanceolata) were selected. Deodeok
seeds were grown under the same growing conditions
of young and mature leaves. For the cultivation environment in which the foreign material inflow was minimized
for the component analysis of the leaf sample, it was cultivated in the culture soil pot. Cultivated soil pots were
grown in vinyl greenhouse. Under these cultivation conditions, young leaves (about 50 days) and mature leaves
(about 100 days) were grown, and leaf samples were
obtained. Some of the samples from the young and mature leaves were analyzed for fragrance components and
active ingredient as Luteolin. The results of this study
will provide a method for producing young leaves of
Deodeok and provide basic data for developing young
leaf material. In addition, it can be utilized in related industries through the spread of young leaf processing
method.
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P03-111
Quality Characteristics of Lyophilized Blocks for
Cheonma (Gastrodia elata Blume) Tea

Eun Suk Lee, Gwi Yeong Jang, Su Ji Choi, Jehun Choi*,
Yun Jeong Ji, Hyung Don Kim, Seung Eun Lee. Herbal
Crop Utilization Research Team, NIHHS, RDA, Eumseong 27709, Korea
Cheonma (Gastrodia elata Blume) belongs to the family
Orchidaceae and is the root of perennial herbaceous
plants. Cheonma lacks chlorophyll, which makes it impossible to synthesize nutrients through carbon assimilation, and grows through mulberry mushrooms and
convenient symbiosis. Cheonma is known for its pharmacological effects such as insomnia treatment, headache relief, antioxidant, anti-inflammatory and neuroprotective effects. However, in spite of the good efficacy
of Cheonma, there is a peculiar discomfort of Cheonma,
making it difficult to consume crops, and there was not
much industrial use. Research on improving the sensory
quality and usability of Cheonma is also very poor. We
have successfully eliminated the odor of the Cheonma
extract using Diaion resin, and the technology has been
patented. A freeze-dried block for Cheonma tea was prepared from the unpleasant Cheonma extract made using
this technique. The physicochemical properties of lyophilized blocks were examined. The freeze-dried block
processed products for Cheonma tea made with odor-free
Cheonma extracts will be easy for consumers to access
because of its ease of use. Therefore, Cheonma tea applied with various processing techniques to enhance the
usability will be very helpful in promoting consumption
of Cheonma.
P03-112
The Changes of Chemical Characteristics of Acetobacter Orleanensis KACC 11736 in the Broth with Various Sucrose Content

Ji Hyun Park, Kyung Mi Kim*, Young Sik Cho, Ha Yun
Kim. Department of Agrofood Resources, National Institute of Agricultural Sciences, Wanjugun 55365, Korea
This study investigated the chemical changes as the
growth of Acetobacter orleanensis KACC 11736 according to the sucrose content of broth. The characteristics
of pH, acidity and absorbance in four conditions broth
(Con; control, S10; sucrose 10%, S30; sucrose 30%, S50;
sucrose 50%) were investigated using Acetobacter orleanensis KACC 11736 during fermentation time. pH and
acidity were higher in S10 than in other conditions. In
the case of pH values, the pH value on 0th day was
6.39±0.03, and that on fermentation 7th day was 3.09±
0.01. In regard of acidity, the value on 0th day was 0.44±
0.02%, and that on fermentation 7th day was 3.23±0.14%.
About absorbance, the value on 0th day was 0.045, and
that on fermentation 7th day 0.11. In conclusion, the results of chemical changes analysis according to the sucrose content of broth showed that the sucrose 10% broth

had the highest pH, acidity, and absorbance values after
fermentation.
P03-113
Quality Characteristics of Muffins Containing Kamut
(Triticum turanicum Jakubz) Powder

Jin A Yoon*, Jun Woo Han, In Sun Han, So Hee Lee.
Department of Food and Nutrition, KC University
In this study, muffins were prepared by using Kamut
(Triticum turanicum Jakubz) with various functionalities, and the suitability of Kamut was investigated by
examining the quality characteristics of muffins with
Kamut. Muffins are prepared by additions of 0%, 5%,
10%, 15%, 20%, 30%, 50% and 100% powder to the flour
for basic formulation. Heights decrease significantly
when the amount of Kamut powder increases. When the
weight is being measured, Weights decrease significantly when the amount of Kamut powder increases.
The texture characteristics of the Kamut muffin were
measured as hardness, adhesivness, springiness, cohesiveness, gumminess, chewiness and resilience. The
hardness was the highest when 30% Kamut powder was
added, and the adhesivness was the highest when it's
100% Kamut powder. There was no significant difference in elasticity between the control and the experimental group. Resilience was the highest in the control group. As the addition of Kamut powder increased,
the pH tended to decrease somewhat, and when measuring the moisture content of Kamut muffins, it decreased
as the Kamut powder was added. Therefore, the Kamut
muffins can be effectively used for baking based on quality characteristics.
P03-114
Quality Characteristics of Muffins Containing Germinated
Kamut (Triticum turanicum Jakubz) Powder

Jin A Yoon*, Jun Woo Han, In Sun Han, So Hee Lee.
Department of Food and Nutrition, KC University
In this study, muffins were prepared by using Germinated Kamut (Triticum turanicum Jakubz) with various
functionalities, and the suitability of Germinated Kamut
was investigated by examining the quality characteristics of muffins with Germinated Kamut. Muffins are
prepared by additions of 0%, 5%, 10%, 15%, 20% and
30% powder to the flour for basic formulation. The
weight and height of the muffins did not differ much depending on the amount of germinated Kamut. As the addition of Germinated Kamut powder increased, the pH
tended to decrease somewhat, and when measuring the
moisture content of Germinated Kamut muffins, it increased as the Germinated Kamut powder was added.
The texture characteristics of the Germinated Kamut
muffin were measured as hardness, adhesivness, springiness, cohesiveness, gumminess, chewiness and resilience. The hardness was the highest when 20% germi-
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nated Kamut powder was added, and the adhesivness
was the highest when it's 10% germinated Kamut powder. There was no significant difference in springiness
between the control and the experimental group. Resilience was the highest when 30% germinated kamut powder added. When adding 15% of germinated Kamut, the
loss rate of baking was the lowest at 5.14%, and the rate
of dough yield was the highest at 94.86%. Therefore, the
germinated Kamut muffins can be effectively used for
baking based on quality characteristics.
P03-115
Characterization of Food Microstructure Produced with
3D Printer

Yourim Oh, Hyeona Kang, Jeong Bin* Bae, Soyeong
Jeong, Nam Keun Lee, Jin-Kyu Rhee . Department of
Food Science and Engineering, Ewha Womans University, Seoul 03760, Korea
The potentialities of 3D printing technology are discussed from technical and research-oriented perspectives for industrial manufacturing of a variety of food
products. Currently, 3D printing technology has been advanced to enable us to process or cook innovative foods.
However, food-based materials for 3D printing are still
limited in terms of eating qualities, nutritional values and
functionality as well as industrial production. Therefore,
this uprising issue on alternative food processing techniques especially focused on the exploration of new food
materials combined with these 3D printing technologies
needs to be re-spotlighted, and then solved to pave the
way to this innovative and sensational area of investigation with more accessibility. In this work, fabrication
parameters were characterized and optimized to improve
printability, quality and efficiency of manufacturing foods.
First, carbohydrates/protein-based food materials were
cryo-powdered to render an amorphous shaped- micronized- materials with characterization. Subsequently, modification of structure with this micro-sized food materials
has been refined by controlling water contents and heat.
Then, bonding materials has been formulated and jetted
onto the carbohydrates/protein-based food powders to be
polymerized. Construction of cohesive micro-sized geometry through combining materials with controllable
parameters was optimized by the responsive surface
methodology. This technology has a potential to design
the exterior of foods and internal microstructure to contribute texture and mouth feel.
P03-116
Comparison of Processing Conditions to Enhance Functional Properties of Sword Beans (Canavalia gladiata)

Juyeong Jung, *Hyeona Kang, Jeong Bin Bae, Yourim Oh,
Jin-Kyu Rhee . Department of Food Science and Engineering, Ewha Womans University, Seoul 03760, Republic
of Korea

The objective of this study was to confirm physicochemical properties and functionality of sword beans
(Canavalia gladiata) in three processing methods, roasting, grinding and extraction to validate the possibility of
developing coffee substitute drinks using roasted sword
bean. The condition to remove off-flavor of bean and
maximize the functionality was optimized according to
the degree of roasting, grinding conditions, particle size
and extraction solvent. Physiochemical properties of
bean powder, functionality, and urease enzymatic activity of extracts were investigated depending on processing conditions. A comparison with coffee was followed.
Overall results showed that light roasting and cryogenic
grinding is considered to be the most suitable processing
condition for enhancing the bioactivity of sword beans.
P03-117
Component Changes of Cacao Beans during Roasting
Process using NMR Spectroscopy

Sunho Lee1,2, Eunjung Bang1,2, Jin-Kyu Rhee1*. 1Department of Food Science and Engineering, Ewha 2Womans
University, Seoul 03760, Republic of Korea, Western
Seoul Center, Korea Basic Science Institute, Korea
Nuclear magnetic resonance (NMR) spectroscopy, a useful tool widely in food science and industry, can be applied for quality control, characterization, and processing
of various food materials. In this study, the component
changes of cacao beans during roasting process are identified using NMR spectroscopy united with multivariate
analysis. We acquired 1H NMR spectra of raw and
roasted cacao bean extracts containing small molecules
such as amino acids, organic acids, sugars, methylxanthines, and polyphenols. To research the overall compositional changes during the roasting process, multivariate data analysis was carried out on the 1H NMR
dataset and quantitative values of 20 components are analyzed statistically. During roasting process, compositions such as sugar, amino acids and (-)-epicatechin are
decreased and organic acids tend to increase. In this
study, we provide broad information on changes in components of cacao beans during roasting process and show
the NMR-based approach is effective to comprehend and
manage of food processing.
P03-118
국수호박을 이용한 저칼로리 비빔국수 RTE제품 개발

최세인*, 양현규, 이현지, 이지영, 이단비, 반은혜, 양은녕.
고려대학교 식품생명공학과
현대사회에서 과체중과 비만의 급격한 증가는 만성 질환의
위험요소로써 국민건강의 문제점으로 대두되고 있다. 식문
화를 중시하는 사회변화에 따라 다이어트 식품개발은 체중
감소 효과 뿐 아니라 먹는 즐거움까지 만족시킬 수 있도록
연구되고 있다. 최근 개발 트렌드는 공복감을 채우면서 기
존의 음식을 저칼로리 식재료의 대체 적용에 집중되고 있
어, 기존 가공식품 대비 저칼로리 식품이 가정간편식(HMR:
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Home Meal Replacement)형태의 제품으로 출시가 급격한
성장세를 보이고 있다. 이 중 대표적인 밀가루면 대체 저열
량 식재료로써 곤약면이 있다. 하지만 곤약면은 비타민과
같은 영양성분이 부족하며 글루코만난 성분으로 인한 소화
불량, 구토, 설사 등의 증상을 유발하는 점, 특유의 불쾌한
냄새 등의 단점을 가지고 있다. 따라서 본 연구팀은 곤약면
의 단점을 보완하기 위해 농수산 유래의 ‘국수호박’을 사용
하여 구매 후 조리 과정 없이 바로 섭취 가능한 RTE(Ready
To Eat)형태로 영양성과 섭취 편리성이 증대된 ‘저칼로리
국수호박 비빔국수’를 개발하였다. 국수호박은 과육이 국
수면발처럼 가공 공정을 통해 풀어지는 형태를 가지고 있
고 식이섬유, 펙틴, 칼륨, 폴리페놀 및 베타카로틴 등을 함
유해 영양적 측면에서 우수하고 소화도 용이하여 곤약면의
단점을 보완한 밀가루 대체제로써 적합하다 할 수 있다.
또한 곤약면의 부드러운 식감과 달리 아삭한 식감을 가지
고 있어 소비자들에게 음식 섭취의 즐거움을 제공할 수 있
는 장점도 가지고 있다. 본 연구에서는 국수호박의 영양성,
관능적 장점을 부각시키기 위해, 베타카로틴 함량의 증진
과 오미자청으로 당 성분을 대체한 양념 레시피를 개발하
여 항산화능 향상을 통한 영양적 가치를 증대시키는 동시
에 식감의 개선을 위한 단위 공정을 개발하였다. 또한 가공
된 국수호박 고유의 물성, 맛, 향, 색의 특징을 보존하면서
산패와 부패를 방지하기 위해 천연물 유래의 보존제가 함
유된 충진수로 밀봉 포장함으로써 저장성을 증진시켰으며,
미생물 분석을 통해 안전성을 확립하였다. 본 제품개발을
통해 밀가루 면 대체 소재로 국수호박은 다양한 면 요리에
활용이 가능하여 다이어트 가공 식품의 다양성을 넓힐 것
으로 기대된다.

신선화*, 최원석. 국립한국교통대학교 식품공학전공
영양가가 풍부한 대표적 식물성 단백질을 함유한 웰빙 식
품인 두부는 수분의 함량과 응고제의 종류, 보관 기간 등에
따라 조직감이 달라진다는 특징이 있다. 두부에서 조직감
은 두부의 상징성과 품질에 큰 영향을 미치는 중요한 감각
요소로서, 이를 개선하기 위한 여러 연구가 진행되어 왔으
며, 주로 텍스처 프로파일 분석(TPA)을 사용하여 조직감
을 측정하고 있다. 그러나 이를 측정하는 표준화된 측정방
법이 아직 확립되지 않았기 때문에, 본 연구에서는 시판되
고 있는 4종류의 두부를 시료로 하여 압착속도와 변형율을
달리하면서 TPA 분석법으로 두부의 조직감 변화를 측정
하였으며, 이들의 차이에 대해 비교 분석하였다. 실험 결과,
변형률보다는 압착속도 변화로 인해 측정값들 사이의 유의
적 차이가 많이 발생하였다. 씹힘성성분에서 압착속도 변
화에 따라 측정값들 사이의 유의적 차이가 가장 많이 발생
하였으며, 이어서 경도의 경우 변형속도 또는 변형율의 변
화에 의해 측정값들의 유의적 차이가 다수 발생하였다. 응
집성의 경우 변형속도 또는 변형율의 변화에 의해 측정값
들 간에 유의적 차이 발생은 매우 적었으며, 탄성성분의
경우 변형속도 또는 변형율의 측정조건을 달리하여도 측정
값들 사이의 유의적 차이는 발생하지 않았다. 본 실험 결과,
두부시료들 사이의 유의적 조직감 차이는 시료의 종류에
의한 차이뿐만 아니라, 측정조건에 의해서도 발생할 수 있
음을 의미하며, 따라서 두부의 조직감을 TPA분석방법으
로 분석 시, 측정조건선택에 충분한 이유가 있어야 함이
바람직한 것으로 나타났다. 2019년 한국교통대학교 지원을
받아 수행하였음.

P03-119
현대인의 면역력 개선을 위한 팥을 곁들인 호박페이스트

오성주*, 김문성, 어해인, 문승현, 유성희. 고려대학교 세종
캠퍼스 식품생명공학과
지금의 현대인들은 앉아서 업무, 학업 등 다양한 원인으로
인해 운동부족과 비만이 늘어나고 있다. 통계에 따르면 인
구의 대략 20% 이상의 비만율로 현대적인 문제로 여겨지
고 있다. 또한 현대인들은 바쁜 현실로 인해 건강한 식단을
챙기지 못하고 패스트푸드나 편의점에서 간단한 먹거리를
챙기다 보면 영양상으로도 건강상으로도 좋지 못하다. 우
리는 이 현대인들의 건강상 문제해결을 돕기 위해, 다이어
트에 효과적인 호박과 팥을 합쳐 페이스트화 했고 천연적
인 단맛을 내기위해 설탕 대신 꿀과 사과를 첨가해 산미와
감미를 추가하였다. 또한 다이어트 말고도 다양한 영양소
가 있는 천연 재료로 건강하게 섭취할 수 있으며 최근 이목
을 끌고 있는 간편하게 여러 방향으로 응용할 수 있는 ‘페이
스트’를 도입해 조금 더 간편한 휴대와 사용을 기대한다.
이는 라떼나 샐러드 토스트 죽으로도 사용이 가능하며 사
용자에 따라 다양한 응용식품이 나올 것으로 기대 된다.
페이스트류의 효율적인 휴대성 때문에 카페나 식당 등 다
양한 업종에서도 사용 가능할 것으로 기대 되며 단맛이 나
는 천연 재료들을 사용함으로써 남녀노소 모두가 건강하고
맛있게 여러 방법으로 건강하게 즐길 수 있는 식품으로 기
대된다.
P03-120
측정조건을 달리하여 측정한 두부의 조직감 특성 변화

식품저장/포장 분야
P04-01
Food Preservatives Application of the Ethanol Alternatives to Halal Food

Jungmin Oh*, Jin Yi Jeong, Seungyong Oh. Korea Food
Research Institute, Wanju-gun, Jeollabuk-do 55365, Korea
The purpose of this study was to investigated ethanol
alternatives as preservatives especially to the tteokbokki
tteok. Ethanol is a main organic solvent which widely
used in food industry. However, for Certified Halal Food
should be prohibited to use ethanol even using for preservative agent. Processed tteokbokki tteok may contain
preservatives especially ethanol. So, we purchased tteokbokki tteok without ethanol treatment from local market
in Korea for experiments. We prepared replacement for
ethanol with Mixture of the Citric Extracts and Organic
Acids (MCEOA). We treated five different solutions to
tteokbokki tteok (distilled water, 70% ethanol, grapefruit
seed extracts, MCEOA solution, Grapefruit seed extracts+MCEOA solution). The samples were treated with
each solution for one minute and stored for 28 days in
the refrigerator at 4°C. We measured total plate count
(TPC), mold and yeast count, instrumental color, and
texture profile analysis (TPA) assay at 0, 7, 21 and 28
days to detect maintenance of quality during storage.
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The result showed that significant reduction on TPC
were observed at MCEOA solution as 3.65 log CFU on
28 d of storage. However, mold and yeast counts were
only affected by ethanol treatment. There were no significant differences among 5 treatments for color and
TPA. In our study, sensory analysis was conducted by
untrained 44 panel at 8 days of storage and 43 panel at
35 days of storage, respectively. The sensory evaluation
revealed the preference of overall and hardness at lowest
significantly score from ethanol treatment.
P04-02
Pallet Unit Load Controlled Atmosphere and Humidity
System for Short-term Storage of Kimchi Cabbage and
Radish Harvested in Summer

1,
Eun Ji Choi1*, Jeong
Hyeon Lee31,2, Hae Woong Park
2
3
Kyung Bin 1Song
, Jae Yong Son , Chun Wan Park , Ho
Hyun Chun . 1Research and Development Division,
World
Institute of Kimchi, Gwangju 61755, Korea, 2Department
of Food Science and Technology,3 Chungnam National
University, Daejeon 34134, Korea, Division of Postharvest Engineering, National Academy of Agricultural Science, Wanju 55365, Korea
The effects of the application of a pallet unit load-controlled atmosphere and humidity (PULCAH) system on
the quality of summer kimchi cabbage (Brassica pekinensis L.) and radish (Raphanus sativus L.) during storage at 0°C were examined. Trimming loss, decay incidence, weight loss, moisture content, respiration rate,
and soluble solids content were used as indicators for
the quality of stored kimchi cabbage and radish. Kimchi
cabbage stored in a PULCAH system under 2% O2/5%
CO2+95% RH showed significantly (P <0.05) lower trimming loss and decay incidence percentage than those in
control (maintained in regular air+85% RH) and passive
modified atmosphere (PMA)-packaged samples after 30
days of storage. In addition, during the storage period,
the kimchi cabbage and radish in the PULCAH system
exhibited weight losses of less than 0.5%. Post-storage
moisture content was higher in PULCAH-stored kimchi
cabbage samples (93.6%) compared to controls (92.8%).
Insignificant (P >0.05) differences in respiration rate and
soluble solids content were observed in control, PULCAH-,
and PMA-stored kimchi cabbage and radish samples after 30 days of storage. Taken together, these results indicate that PULCAH storage under 2% O2/5% CO2 atmosphere with 95% RH is effective in maintenance of
postharvest quality of kimchi cabbage and radish used
in kimchi production.
P04-03
Combined Effect of High Hydrostatic Pressure Treatment and Red Ginseng Concentrate Supplementation
on Chemical Properties of Kimchi Sauce

Jeong Hyeon Lee*, Eun Ji Choi, Hong Kyeong Kim, Hae
Woong Park, Ho Hyun Chun. Research and Development

Division, World Institute of Kimchi, Gwangju 61755,
Korea
This investigation aimed to evaluate impact of high hydrostatic pressure (HHP; 100∼600 MPa) and supplementation with 5% red ginseng concentrate (RGC) on
the chemical properties of ready-to-use (RTU) kimchi
sauce. After HHP treatment, the salinity and reducing
sugar content of kimchi sauce with or without 5% RGC
were 3.60∼3.76% and 52.22∼55.69 mg/g, respectively,
indicating insignificant (P >0.05) differences between
control and samples. Although HHP treatment by itself
could not induce changes in pH, combined HHP application and RGC supplementation lead to pH reduction of
∼0.2 units. Residual peroxidase activity in sauces undergoing the combined treatment was lower than those in
the control and samples treated with HHP alone. In addition, RGC supplementation in kimchi sauces increased
the* DPPH scavenging activity by 11%. CIE L*, a* and
b values of samples treated only with HHP did not differ
significantly (P >0.05) from control values. On the other
hand, samples treated with* HHP and supplemented with
5% RGC had higher ΔE values than those in samples
treated with HHP alone. Therefore, non-thermal HHP
treatment in combination with RGC supplementation
could be used to inactivate peroxidase activity and subsequently increase antioxidant properties of RTU kimchi
sauce with clean-label ingredients.
P04-04
Analysis of Heavy Metals and Formaldehyde Migrated
from Wooden Wares in Contact with Food

SungMin Lee, HyeMi Kim, YongChjun Park, HoYeon
Lee, SuJin Seo, EunJung Kim, *YangSun Kim, HyunUk
Kim, SangKoo Park, JiSu Choi , BoKyung Park, WooRi
Kim, EunJu Lee. Imported Food Analysis Division,
Gyeongin Regional Food and Drug Administration, Ministry of Food and Drug Safety, Incheon, Korea
Wood has been conveniently used for centuries as a direct food contact material. Today, consumers have become more demand of using wooden wares but is sometimes questioned because of its safety from chemical additives, residuals, and contaminants. This study was undertaken to analyze the migration levels of chemicals
from wooden wares for direct contact with food. The migration analysis of the substances was done with wooden food utensils and containers purchased in domestic
markets around South Korea. All different samples were
eluted with food simulant (4% acetic acid) for 30 minutes
at 100°C in laboratory oven. The heavy metals (lead,
cadmium, arsenic) and formaldehyde were analyzed respectively by inductively coupled plasma mass spectrometry (ICP/MS) and high performance liquid chromatography photo diode array (HPLC/PDA). The methods
were validated by evaluating linearity, detection limit,
quantification limit, precision (intra/inter-day), and recovery. The migration levels for heavy metals like lead,
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cadmium and arsenic were analyzed with the 150 samples including cutting board, chopsticks, plates, kitchenwares and disposable items. It were suitable for the
standards and specifications given in the Food Code of
Korea Regulations. As a part of this study, we also monitored the migration levels of the formaldehyde from 20
cutting boards. The results of this study can be used as
valuable data for the safety control of food packaging
materials.
P04-05
Development of freshness indicator for volatile basic
nitrogen (VBN) content to evaluate the quality of seasoned meat products during storage

Yong Yeon Kim*, Sung Jin Park, Han-Seung Shin. Department of Food Science and Biotechnology and Research Institute of Biotechnology & Medical Converged
Science, Dongguk University, Korea
There is much interest in the cattle industry in developing volatile basic nitrogen (VBN) freshness indicator.
Volatile basic nitrogen (VBN) is one of the main proterties for cattle industry and consumption. In this study,
we developed and applied standard of the volatile basic
nitrogen (VBN) freshness indicator of seasoned meat
products. Volatile basic nitrogen (VBN) is concentrated
in headspace and they can be detected by pH-sensitive
sensor. The sensor was made of polymer matrix solution
which contains pH-sensitive dye to see the apparent color changes. We developed gas sensor which respond to
the volatile basic nitrogen (VBN). The color change of
the gas sensor was developed as well as the choice of
appropriate specimen weight and packaging material for
the proper gas sensor. We also evaluated pH during the
of seasoned meat storage (72 h) using pH-meter. In addition, the kinetic modeling of the gas sensor based on
its chromaticity will be valued to determine the property
of the sensor formulation for volatile nitrogen (VBN) gas
indicator.
P04-06
SG-MGI 기술을 활용한 국내산 파파야, 파인애플 신선도 유
지 및 성분향상 실험

이승원, 유동운, 김수정*. 시크제네시스 기업부설연구소
세계 열대과일 재배 면적은 2000년 3,854만 ha에서 2016년
5,565만 ha로 44.4% 늘었고, 생산량은 2000년 3억 4,131만
7,000톤에서 2016년 6억 3,118만 7,000톤으로 84.9% 증가하
였다. 우리나라의 열대과일 수입량은 지난 17년간(2000∼
2016년) 120.7% 증가하였으며, 수입과일의 국내소비시장
점유율은 이미 30%에 육박하는 것으로 추정되고 있다. 열
대과일이 연중 수확된다고 하더라도 냉동 창고와 운송 인
프라가 미비한 실정으로 신선도 유지 기술의 발전이 시급
한 실정이나 화학제제를 이용한 제품이나 포장재 위주의
신선도 유지 기술이 주를 이루고 있어 자연 친화적인 신선
도 유지기술의 개발이 시급한 실정이다. 본 기술은 LED빛
을 이용한 자연 친화적인 제품으로 식물이 인지하는 특정

한 파장의 광선을 이용, 식물자체의 세균 저항성 향상과
생리활성 조절을 이용한 과일의 신선도와 당도, 항산화 성
분 향상 등의 효과를 나타내는 기술로 토마토, 딸기 등의
국내 농산물 뿐 만 아니라 파파야, 파인애플 등의 열대과일,
화훼류 등에도 뛰어난 효과를 나타내고 있다. 본 실험에
사용된 SG-MGI 기술은 대전소재의 시크제네시스에서 개
발되었으며, 이를 사용하여 국내에서 생산된 파파야와 파
인애플을 대상으로 상온, 냉장조건으로 신선도 유지를 확
인하기 위해서 무게, 육안관찰 등과 당도, 비타민 C 등을
측정하였다. 파파야를 대상으로 중량손실율을 실험한 결과
최종실험일인 10일차에 일반보관은 14.87%, 실험군인
TINYSUN 1은 3.10%, TINYSUN 2는 3.06%의 중량 손실
율을 나타내었으며, 외관관찰 시 일반보관은 실험군에 비
해 노란색으로 익지 않고 처음 푸른빛에서 수분이 빠져나
가면서 노화되는 현상을 볼 수 있었으며, 향도 실험군에
비해 특유의 향이 약하게 나타났다. 파인애플의 중량손실
율도 최종실험일인 17일차에 일반보관은 3.97%, TINYSUN
은 2.83%의 중량손실율을 나타내었으며, 당도는 일반보관
15.3 brix, TINYSUN 17.1 brix를, 비타민C는 일반보관
10.2, TINYSUN 15.0 mg/100 g을 나타내어 전체적인 실험
에서 TINYSUN군이 좋은 효과를 나타내었다.
P04-07
An antibacterial effect of Glow Discharge Non-Thermal Plasma water on striploin meat of Hanwoo (Korean
Beef)

Hee-Jeong Kim, Ju-Yong
Park, Eun-Seon Jeong, Na-Rae
Yun, Seung-Je Lee*. Jeonbuk Institute for Food-Bioindustry, Jeonju 54810, Korea
The importance of Food Hygiene and Safety has been
emphasized. Research undertaken by the UK Food
Standards Agency (2016) found that over 500,000 food
poisoning cases per year are caused by incompletely
cooked food or food contaminated with bacteria. Contaminated food can have extremely serious consequences
such as food poisoning, sepsis. It may occur due to the
growth of Salmonella, Escherichia coli, and fungi during
processing, distribution, and storage. Recently, several
studies demonstrated that Glow Discharge had beneficial
effects on hygiene especially antibacterial effects. The
Glow Discharge effect on food, especially Glow Discharge
Non-Thermal Plasma water on beef is unclear. In this
study, we investigated the antibacterial effect of Glow
Discharge Non-Thermal Plasma water on striploin meat
of Hanwoo(Korean beef). Four groups of striploin meat
of Hanwoo were treated normal group, G1 (Glow Discharge Non-Thermal Plasma water 1 mL), G2 (Glow
Discharge Non-Thermal Plasma water 3 mL), negative
control (distilled water) for 30 days. On 0 day, Compared
to the normal group, P1 and P2 treated group showed
significantly suppressed growth of the number of bacteria. There was no significant difference in the Salmonella
Typhimurium, coliform group, fungi in all groups. On 10
day, Compared to the normal group, P1 and P2 treated
group showed significantly suppressed growth of the
number of bacteria, coliform group and fungi. There was
no significant difference in the Salmonella Typhimurium
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in all groups. It showed the same results on 20 and 30
day. These results suggest that Glow Discharge NonThermal Plasma water would have antibacterial effects.
P04-08
Evolution of Coffee Flavor in Short-term Storage by
Colorimetric Sensor Array

Junghee Woo*, Hyun Jin Park. Department of Biotechnology, College of Life Sciences & Biotechnology, Korea
University, Seoul 02841, Korea
Flavor is one of the most important factors in the quality
of coffee. We developed a colorimetric sensor array
(CSA) that selectively responded to the coffee aroma and
measured changes during short-term storage period.
Some aldehydes and sulfur compounds in particular furfuryl alcohol, dimethyl trisulfide, 2,3-butanedione and
2,3-pentanedione, the main aromas of coffee, were observed for reactivity with CSA and GC-MS. We systemically studied the changes of volatile constituents of
coffee during storage at 4 and 25°C for 20 days. All samples were classified according to storage time by CSA
coupled with principal component analysis (PCA) or hierarchical cluster analysis (HCA). The major aroma components of coffee were classified clearly with no misclassification. The grouping was clearer at 4°C and the
longer the storage period, the less the difference between
the samples was. It can be seen that the coffee aroma
has deteriorated due to the decline of freshness and rancidity of coffee lipids over time and the difference becomes meaningless. GC-MS was used for accurate quantitative analysis. These results show that the colorimetric sensor array has a potential in monitoring changes
in coffee aroma during storage. this CSA method may
be useful for quality control of coffee products and evaluation of optimal storage period.
P04-09
오존저장에 따른 제주산 키위의 노화지연 연구

홍명기*, 박성수. 제주대학교 식품영양학과
키위의 실온과 저온저장환경의 변경에 따른 호흡율을 조사
하여 키위의 노화지연 및 호흡율 저감을 통한 저장성 향상
방법을 연구하였다. 키위의 오존 주입에 따른 호흡률 및
실험 용기 내 기체 조성 변화를 조사하여 오존주입량에 따
른 휘발성탄화수소(에틸렌)는 저장 후 처리구에서 증가하
지 않는2 효과를 확인하였다. 키위의2 경도는 대조구 3,473
gf/cm , 오존처리구는 3,804 gf/cm 로 대조구에 비해 약
9.5% 연화가 지연되는 것을 확인하였다. 키위의 오존 주입
에 의해 당도가 높아지는 것을 늦추는 효과를 확인하여 후
숙이 지연되는 효과를 확인하였다. 키위의 오존 주입에 의
해 일반미생물과 진균, 효모 및 저온미생물을 줄여드는 효
과를 타나내었다. 미생물의 생육을 저해시킴으로써 부패율
저감효과가 예상되었다.

식품미생물/위생 분야
P05-01
Unveiling the Potentials of Bacteriocin (Pediocin L50)
from Pediococcus acidilactici with Antagonist Spectrum
in a Caenorhabditis elegans Model

Ramachandran Chelliah*, Deog-Hwan Oh. Department of
Food Science and Biotechnology, College of Agriculture
and Life Sciences, Kangwon National University, Chuncheon, Gangwon 24341, Korea
Human-milk-based probiotics play a major role in the
early colonization and protection of infants against gastrointestinal infection. We investigated potential probiotics in human milk. Among 41 Lactic acid bacteria
(LAB) strains, four strains showed high antimicrobial
activity against Escherichia coli 0157:H7, Listeria monocytogenes ATCC 15313, Bacillus cereus ATCC 14576,
Staphylococcus aureus ATCC 19095, and Helicobacter
pylori. The selected LAB strains were tested for their
survival abilities in simulated gastrointestinal conditions.
Four LAB strains showed high resistance to pepsin (82%
∼99%), bile with pancreatine stability (96%∼100%), and
low pH (80%∼94%). They showed moderate cell surface
hydrophobicity (22%∼46%), auto-aggregation abilities
(12%∼34%), and 70%∼80% co-aggregation abilities
against L. monocytogenes ATCC 15313, S. aureus ATCC
19095, B. cereus ATCC 14576, and E. coli 0157:H7. All
four selected isolates were resistant to gentamicin, imipenem, novobiocin, tetracycline, clindamycin, meropenem,
ampicillin, and penicillin. The results show that Pediococcus acidilatici is likely an efficient probiotic strain to
produce <3 Kda pediocin-based antimicrobial peptides,
confirmed by applying amino acid sequences), using liquid chromatography mass spectrometry and HPLC with
the corresponding sequences from class 2 bacteriocin,
and based on the molecular docking, the mode of action
of pediocin
was determined on LipoX complex, further
the 13C nuclear magnetic resonance structural analysis,
which confirmed the antimicrobial peptide as pediocin.
P05-02
Furan Fatty Acid EODA (7,10-epoxy octadeca 7,9-dienoic acid): A Synergistic Antibacterial Agent against
Multidrug-resistant Staphylococcus aureus

Ji-Sun Moon11, Yeon-Jung Lee2 1, Ye-Ji Park1, Chakradhar
Dasagrandhi , Ching T. Hou , Hak-Ryul Kim1*. 1School
of Food Science and Biotechnology,
Kyungpook National
University, Daegu, Korea, 2Renewable Product Technology Research Unit, National Center for Agricultural Utilization Research, ARS, USDA, Peoria, IL, USA
Structural modification of natural lipids by biocatalysis
can change their properties or even create novel functionalities. Hydroxy fatty acid, one of oxylipins, can be
produced from the microbial bioconversion of natural
vegetable oils. Recently 7,10-dihydroxy-8(E )-octadece-
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noic acid (DOD) was produced with high yield from olive
oil containing oleic acid by bacterial strain Pseudomonas
aeruginosa PR3, and further study confirmed that DOD
contained strong antimicrobial activities against broad
range of microorganisms. In this study we tried to modify DOD molecules by physical reaction to create new
functionality or to enhance the antimicrobial activity of
DOD. After the harsh heat-treatment, a novel furan fatty
acid (EODA) was produced from DOD. We confirmed that
EODA presented strong antibacterial activity against multidrug-resistant Staphylococcus aureus and also EODA
showed a recuperative effect of the beta-lactam antibiotics activity against methicillin-resistant Staphylococcus aureus.
P05-03
Antioxidant and Antimicrobial Activities of Endophytic
Fungi Isolated from Petasites japonicus

Gibeom
Jeon1*, Jongwon Lee1, Geun-Pyo Choi2, Juhee
1
1
Ahn . Department of Medical Biomaterials Engineering,
Kangwon National
University, Chuncheon, Gangwon
24341, Korea, 2Department of Food Processing and Bakery,
Gangwon State University, Gangneung, Gangwon 25425,
Korea
Endophytic fungi have been recognized as potential bioactive sources for the treatment of cancer and viral infections. The isolation and screening of endophytic fungi
is an essential step to discover novel bioactive components. Therefore, this study was aimed to evaluate the
antimicrobial and antioxidant activities of endophytic fungi (E1, E2, E3, and E4) isolated from Petasites japonicus.
The antimicrobial and antioxidant activities were measured using disk diffusion assay and DPPH method, respectively. E1, E2, E3, and E4 exerted significant antimicrobial activity against Staphylococcus aureus. The
clinically isolated antibiotic-resistant Salmonella Typhimurium and S. aureus were effectively inhibited by E1
and E2. E4 (EC50=1.48 mg/ml) exhibited the highest antioxidant activity, followed by E1 (4.44 mg/ml), E2 (5.15
mg/ml), and E3 (5.84 mg/ml). These results indicate that
endophytic fungi isolated from P . japonicus produce effective bioactive compounds and could be a potential
source of bioactive compounds.
P05-04
Physiological Characteristics and Anti-Obesity Effect
of Weissella cibaria KI35

Seulki Kim, Young-Wook* Chin, Sang-Pil Hong, MyungKi Lee, Sang-Dong Lim . Korea Food Research Institute,
Wanju 55365, Korea
The population of overweight people is increasing globally every year, and the number of people with diabetes
is also rapidly increasing. This study aimed to investigate the physiological characteristics and anti-obesity
effect of W. cibaria KI35. Pancreatic lipase, α-amylase,

and α-glucosidase inhibitory activity of W. cibaria KI35
was 69.20±6.44%, 15.69±7.08%, and 6.41±0.36%, respectively. And, the strain also inhibited the adipocyte differentiation 8of 3T3-L1 cells (19.07±0.63%) at a concentration of 10 CFU/mL. W. cibaria KI35 showed higher sensitivity to penicillin-G, oxacillin, clindamycin, and chloramphenicol in a comparison of sixteen different antibiotics and showed the highest resistance to ampicillin
and vancomycin. The strain showed higher acid phosphatase and naphtol-AS-BI-phosphohydrolase activities
than other enzyme activities. It also did not produce carcinogenic enzymes such as β-glucuronidase. The survival rate of W. cibaria KI35 in 0.3% bile was 93.32%.
Moreover, the strain showed a 97.80% survival rate in
pH 2.0. W. cibaria KI35 has resistance to Escherichia
coli, Salmonella Typhimurium, Listeria monocytogenes
and Staphylococcus aureus with rates of 55.00%, 81.36%,
86.43% and 84.38%, respectively. W. cibaria KI35 (19.10±
2.92%) showed higher adhesion ability than Lactobacillus
rhamnosus GG, the positive control (16.33±1.42%). These
results demonstrate that W. cibaria KI35 has potential
as a probiotic with anti-obesity effects. However, further
in vitro and in vivo studies are needed to confirm anti-obesity activity.
P05-05
Antibiotic Resistance and Safety Assessment of Enterococcus Faecium CKDB003 for Using as Probiotics

Han Jun Kim1,2*, Soon Ah Kang1,2. 1Dept. of Convergence
Science and Technology, Graduate School
of Venture,
Hoseo University Seoul 06724, Korea, 2Institute of Health
Industry, Hoseo University, Seoul 06724, Korea
Enterococci is known as multi-drug resistance since it
is resistant to various antibiotics including Vancomycin.
Nonetheless, Enterococcus faecium is utilized as a functional ingredient in probiotics, approved by the MFDS,
Korea. In this study, antibiotic susceptibility tests and
toxicity tests were performed to evaluate the safety of
the probiotic Enterococcus faecium CKDB003 strain. In
order to confirm the degree of antibiotic resistance of E.
faecium CKDB003 strain, the Minimal Inhibition Concentration Test (MIC) and whole genome sequencing test
were conducted according to the EFSA guidelines. As
a result of MIC analysis, it was shown to be safe in terms
of antibiotic resistance because it showed susceptibility
at antibiotic concentrations of 5-25% of the cut-off value
in the EFSA guidelines. As a result of the whole genome
sequencing test, only Tetracycline showed the presence
of resistance gene tetA, but toxic genes Cytolysin (cyl),
Aggregation substance (agg, asa1, asp1, acs10), Hyaluronidase (hyl), Gelatinase (gelE), Collagen adhesion (ace,
acm), Endocarditis antigen (efa), Enterocococcal surface
protein (esp), and Hospital associated strain marker (IS16)
are not present in the entire gene sequence. Meanwhile,
the results of PCR analysis and enzymatic activity test
to confirmed safety which showed no virulence genes
and activity. In the single dose toxicity test, the lethal
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dose of E. faecium CKDB003 in rats was found to be
higher than 5,000 mg/kg in both sexes, indicating no
toxicity. Therefore, the results of this study suggest that
the E. faecium CKDB003 strain can be safely used as
a dietary supplement probiotics.
P05-06
Antibiotic Resistance and Virulence Profiling of Shiga
Toxin-Producing Escherichia coli Isolates from Diverse
Sources

Momna Rubab*, Ramachandran Chellia, Eric BananMwine Daliri, Fred Kwame Ofosu, Deog-Hwan Oh.
Department of Food Science and Biotechnology, College
of Agriculture and Life Sciences, Kangwon National
University, Chuncheon 200-701, Republic of South Korea
Shiga toxin-producing Escherichia coli (STEC) is an
enteric pathogen implicated in foodborne outbreaks and
causes human gastrointestinal illnesses. E. coli O157:H7
is the most common strain amongst STECs however
non-O157 STECs have been connected with numerous
outbreaks worldwide. In addition, the wide use of antibiotics induce tolerance in bacteria. The present study
characterized the virulence profiles of non-O157 strains,
recovered from human, animal and food source and determine the STEC resistance to commonly used antibiotics. A total of 51 isolated strains were studied. Virulence
genes coding for adhesins, hemolysin and cytotoxin effectors were identified in the STEC strains by PCR. The
dominant combination of virulence genes present in the
strains studied were eae and ehxA. Shiga toxin genes
stx1 and stx2 were detected in 8 isolates. Antibiotic resistance was detected for clindamycin (13.2%), ciprofloxacin (5.6%), tetracycline (33.9%), ampicillin (49%),
chloramphenicol (11.3%), kanamycin (58.4%), and nalidixic acid (1.88%). In addition, all isolates were 100% resistant to methicillin, gentamicin, penicillin, vancomycin,
and novobiocin, while all strains were sensitive to imipenem. Results from the study reveal the presence of virulence causing genes and also the presence of multiple
antibiotic resistance isolates. Multidrug resistant strains
of are a matter of concern as resistance genes are easily
transferable to other strains. Therefore, this study highlights the importance of antimicrobial resistance of virulent E. coli from diverse sources.
P05-07
Inactivation of Pathogenic Bacteria with 460 nm LED
or 405 nm LED Irradiation at Low Temperature

Su-Jin Kim*, Woo-Suk Bang. Department of Food and
Nutrition, Yeungnam University, Gyeongsan, Gyeongbuk
38541, Korea
This study evaluated bactericidal effects on Escherichia
coli O157:H7 (strain C7927), Salmonella Typhimurium
(ATCC 13311) and Listeria monocytogenes serovar 1/2a
(strain SSA81) under 460 nm and 405 nm blue LED irra-

diation at low temperature (4℃). Among bacteria culture
in TSB (tryptic soy broth) were irradiated during 10 h.
By 460 nm LED irradiation, E. coli O157:H7 was decreased 5 Log CFU/mL, S. Typhimurium was decreased
6 Log CFU/mL during 10 h and L. monocytogenes was
decreased 6 Log CFU/mL during 7 h. E. coli O157:H7
was decreased 6 Log CFU/mL during 8 h, S. Typhimurium was decreased 6 Log CFU/mL during 10 h and L.
monocytogenes was decreased 6 Log CFU/mL during 7
h at 405 nm LED irradiation. D-values of E. coli O157:H7,
S. Typhimurium and L. monocytogenes by 460 nm LED
irradiation were 1.96, 1.63 and 0.86 h. D-values by 405
nm LED irradiation were 1.14, 1.65 and 1.01 h, respectively. There was a significant difference in D-value of
E. coli O157:H7 between 460 nm LED and 405 nm LED
irradiation. However, there was no significant difference
between S. Typhimurium and L. monocytogenes. Therefore, it is recommended to use 405 nm LED than 460 nm
LED to inactivate E. coli O157:H7 at low temperature.
P05-08
Studies on Antioxidant Activity and Component Change
of the Fermented extract of Gastrodia elata Bl.

Joung Pyo Park*, Soon Ah Kang. Dept. of Convergence
Science and Technology, Graduate School of Venture,
Hoseo University, Institute of Health Industry, Hoseo
University, Seoul 06724, Korea
Gastrodia elata Bl. (GE) is a traditional herbal medicine
used for the treatment cerebrovascular disease and also
exerts beneficial functions in the regulation of blood
pressure. γ-Aminobutyric acid (GABA) is known to be
beneficial for the prevention of neurological disorder and
hypertension. The objective of this study was the evaluation of the GABA containing fermented Gastrodia elata
on the antioxidant and anti-inflammatory effects. Antioxidant properties of fermented Gastrodia elata was investigated by total phenolic contents, DPPH radical scavenging, ABTS anion scavenging, FRAP reducing power, and ORAC value. Total phenolic contents fermented
Gastrodia elata was significantly higher than those of
control. As results, DPPH radical and ABTS anion scavenging activities of fermented Gastrodia elata were significantly higher than those of control (p<0.05). Also, The
FRAP reducing power and ORAC value of fermented
Gastrodia elata showed increase compared to control
(p<0.05). The Gastrodia elata Blume fermented by
Lactobacillus brevis GABA 100 showed a remarkable
scavenging activity on the DPPH radical and inhibition
of NO production in the macrophage cells treated with
lipopolysaccharide. Through continuous research and
development of fermented Gastrodia elata, it will be necessary to try to identify other functions and use it as
an useful material to prevent various disease.
P05-09
천연 복합항균제제(BGC)를 처리한 곡물(곡류) 가공품의 미
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생물학적 및 이화학적 특성

임경현*, 문금주, 우상호, 김 철, 이 호. (주)비에스티
곡물 가공품(빵, 생면, 떡 등)은 수분함량이 높아 미생물
생장이 용이하여 미생물 안전성을 확보하기 어려운 식품류
중 하나이다. 이러한 미생물적 위해요소를 해결하기 위하
여 합성 보존제를 사용해왔으나, 최근 소비자 인식 변화로
인해 대체 보존제를 적용하거나, 공정 및 포장 용기 개선
등 다양한 노력을 하고 있다. 이러한 문제점을 해결하여
곡물 가공품의 미생물적 안정성을 확보하기 위해 천연물
소재의 미생물학적 및 이화학적 특성을 검토하였다. 브로
콜리와 동충하초는 각각 겨자과, 동충하초과에 속하며, 베
타카로틴, 비타민 E, 아미노산 등 다양한 생리 활성 물질을
함유한 것으로 알려져 있다. 그 중 브로콜리의 sulforaphan,
동충하초의 Cordycepin은 항산화, 항균 활성 등이 우수한
것으로 보고되었다. 본 복합물의 생리 활성을 향상 시키기
위하여 재배 조건(온도: 18∼20℃, 습도: 90∼95%, 광도:
2,000 Lux), 추출 공정(추출온도: 60∼120℃, 추출시간: 8시
간, 기타처리: 파쇄 후 6-12시간 정치 보관) 확립 및 생물
전환(Saccharomyces sp. & Lactobacillus Plantarum) 공
법을 적용하여 복합항균제제(BGC)를 제조하였다. 곡물 가
공품의 대표적 제품 2가지(생면, 빵)를 선별하여 농도별
(0.1, 0.3, 0.5 및 0.8% in 90% 발효 주정) 분무 처리 후 20℃
항온기에서 보관하며, 미생물학적 및 이화학적 특성을 조
사하였다. ‘빵’과 ‘생면’ 모두에서 대조군(무처리)에 비해 실
험군(BGC 첨가)에서 미생물의 생육이 억제되는 것으로 확
인되었으며, 농도 의존적 경향을 나타내었다. 특히, ‘빵’의
경우 0.8% BGC, ‘생면’의 경우 0.5% BGC 실험군에서, 양
성대조군(90% 발효 주정 분무)보다 효모 및 곰팡이의 생육
이 극히 억제되는 것을 확인하였다. 또한 분무 처리 방법의
특성상 식품군에 농도별 BGC의 적용량이 10%(w/w) 이하
로 처리군과 무처리 군의 pH 및 관능성을 비교한 결과 유
의적 차이가 없는 것으로 나타났다. 따라서, 브로콜리 및
동충하초 추출물을 포함하는 BGC는 곡물 가공품의 미생
물적 안전성을 확보할 뿐만 아니라 이화학적 영향이 적어
제품화에 긍정적인 결과를 도출할 것으로 사료된다.
P05-10
Virulence Characteristics and Antimicrobial Resistance
of Escherichia coli Isolates from Fresh Produce in
Korea

Sung-Youn Kim*, Dong-Yeon Seo, Su-min Hong, SoonKil Cho, Ji-Young Moon. Division of Safety Analysis,
Experiment & Research Institute, National Agriculture
Products Quality Management Service, Korea
The purpose of this study was to isolate Escherichia coli
from fresh produce and to examine virulence characteristics and antimicrobial resistance of the strains. A total
of 58 E. coli isolates from perilla leaf (n=20), chive (n=14),
lettuce (n=14), mungbean sprout (n=6) and cucumber
(n=4) were investigated for pathogenic genes and antimicrobial resistance using realtime PCR and VITEK 2
system, respectively. As a result, eaeA (intimin) and
bfpA (bundle forming pilus) genes were found in one E.
coli isolated from perilla leaf (1.7%). Of the 58 isolates,
19% (11/58) were resistant to one or more antibiotics.
The results of this study can be used to understand viru-

lence characteristics and antimicrobial resistance of E.
coli isolates from fresh produce in Korea.
P05-11
Inactivation of Staphylococcus aureus Using Combined
Treatments of Essential Oil Vapors

Jiwon Oh*, Jee-Hoon Ryu. Department of Biotechnology,
College of Life Sciences and Biotechnology, Korea University, 145 Anam-ro, Seongbuk-gu, Seoul 02841, Republic of Korea
The objective of this study was to determine the combination of essential oil vapors (EO vapors) that cause
synergistic effects in killing Staphylococcus aureus. First,
from 97 commercially available EOs, EO vapors inhibitory to S. aureus were screened by vapor diffusion
assay. Next, the minimal inhibitory concentrations (MICs)
and minimal lethal concentrations (MLCs) of selected EO
vapors against S. aureus were measured. Finally, combinations of EO vapors causing synergistic lethal effects
against S. aureus were identified using a modified
checkerboard. After the vapor diffusion assay, citronella,
lemongrass, oregano, cinnamon bark, may chang, thyme
thymol, knuka, carrot seed and caraway seed EO vapors
showed strong antibacterial activities against S. aureus.
Among these 9 EO vapors, citronella, lemongrass and oregano EO vapors showed the lowest MIC (0.078 μL/mL)
and MLC (0.1563 μL/mL). After the modified checkerboard assay, it was found that the combination of citronella and lemongrass EO vapors (fractional inhibitory
concentration index [FICI] = 0.6250) and the combination
of citronella and oregano oil EO vapors (FICI = 0.7500)
caused partial synergy in inhibiting S. aureus. This study
was the first to determine the antimicrobial activities of
EO vapors against S. aureus and the combination of EO
vapors causing synergistic antibacterial effect. Results
reported here would provide important basic information
in developing decontamination technologies of foods using EO vapors.
P05-12
Synergistic Antimicrobial Activities of Essential Oils
Against Lactic Acid Bacteria in Tomato Juice

Ji-Won Kim*, Jee-Hoon Ryu. Department of Biotechnology, College of Life Science and Biotechnology, Korea
University, 145 Anam-ro, Seongbuk-gu, Seoul, Republic
of Korea
As consumer's interests in organic foods increases, the
demands for natural antimicrobial materials have been
increased. However, the antimicrobial activity of natural
antimicrobial substances such as essential oils (EOs)
that can be used in organic foods has not been studied
intensively. The objective of this study was to develop
a antimicrobial technique which inhibits the growth of
lactic acid bacteria (LAB; Leuconostoc citreum, Leuconostoc mesenteroides, Lactobacillus plantarum) in to-
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mato juice. First, we purchased 27 kinds of EOs allowed
for use in organic foods in Korea, and then the antimicrobial activities of those EOs against LAB were determined by agar well diffusion assay. As a result, 4
types of EOs (cinnamon bark, cinnamon leaf, oregano
and thyme thymol) showed relatively strong antimicrobial activities (inhibition zone ≥ 14.0 mm) against LAB.
Next, the minimum inhibitory concentrations (MICs) and
minimum lethal concentrations (MLCs) of screened 4
EOs against LAB were determined in tomato juice.
Oregano and thyme thymol EOs showed the lowest MIC
(0.3125 μl/mL) and MLC (0.3125 μl/mL) values against
LAB. Finally, combinations of EOs eliciting synergistic
antimicrobial activities against LAB in tomato juice were
determined using checker board assay. It was confirmed
that combinations of 4 EOs except that of oregano and
thyme thymol EOs showed partial synergistic antimicrobial activities against Lac. plantarum in tomato
juice. The results of this study would provide important
information in developing antimicrobial techniques to increase the shelf life of organic tomato juice.
P05-13
Resistance of Prolong Starved and Regrown Salmonella
enterica serovar Enteritidis and Salmonella enterica
serovar Typhimurium against Various Environmental
Stresses

Hana Song*, Jeong-Eun Hyun, Danbi Kim, Sun-Young
Lee. Department of Food and Nutrition, Chung-Ang
University, Anseong 17546, Republic of Korea
This study was conducted to investigate effects of various physical and chemical treatments (heat at 60°C, saturated NaCl [aw 0.761, pH 6.72], pH 2.00, 100 mM H2O2)
on inhibiting three different statues (fresh cultured cell
[in TSB for 24 h at 37°C], long starved cell [in 0.75%
NaCl at 30°C for 8 months], and regrown cell [long
starved cell transferred in fresh TSB for 24 h at 37°C])
Salmonella enterica serovar Enteritidis and Salmonella
enterica serovar Typhimurium. S. Enteritidis and S.
Typhimurium survived during incubation at 30°C for
long periods and there was less than 3 log reductions
after 8 months of incubation. S. Typhimurium exhibited
smaller reductions than S. Enteritidis during storage at
30°C for 8 months. From the various treatment results,
long starved cells were not more tolerant of heat treatment at 60°C than fresh cultured cells. However, there
was greater survival of long starved cells in saturated
NaCl after 9 days of incubation at 25°C and during pH
2.00 acid challenge for 60 min. Similar results were observed in regrown cells of S. Enteritidis, there was not
more resistant to heat treatment at 60°C than fresh cultured cells. While, there was greater survival of regrown
cells of S. Enteritidis and S. Typhimurium during pH 2.00
acid challenge for 60 min and H2O2 treatment for 60 min.
The data presented indicate that long starved cells and
regrown cells are more persistent than fresh cultured
cells to a wide variety of physical and chemical treat-

ments.
P05-14
Isolation and Characterization for DB Construction of
Industrially Applicable Microbial Materials

Seung-Hee Ham*, Eun-Ji Kim, Jin-Kyeong Kim, SeungWha Jo, Do-Youn Jeong. Microbial Institute for Fermentation Industry, Sunchang 56048, Korea
In this study we isolated strains from korean traditional
fermented foods and performed antimicrobial, enzymatic
and functional activities. We started the research with
27 strains and cultivated all strains in Lactobacilli MRS
medium and Luria Bertani medium. The result showed
that 23 strains had protease activity, 9 strains had amylase activity, 22 strains had cellulase activity. In the first
screening results, the 9 strains were found to have all
enzymatic activities. The selected 27 strains were tested
for antimicrobial activity using agar well diffusion assay.
As a result, 3 strains had antimicrobial activity. It was
identified as Lactobacillus hilgardii, Lactobacillus paracasei, Bacillus subtilis by phylogenetic analyses, based
on 16S rRNA gene sequence. Also, 12 strains showed
the highest activity in β-glucosidase activity. In addition,
all strains showed γ-hemolytic activity. In conclusion,
we developed a microbial material that can be applied
industrially by isolating effective microorganisms with
antimicrobial, enzymatic and functional activity from Korean traditional fermented foods.
P05-15
Evaluation of Quality Characteristics of Kimchi under
Blue LED Irradiation during Refrigerated Storage

Smee Kang*, Hye Yeong Joo, Selim Kim, Yeong Ji Oh,
Jungil Hong. Division of Applied Food System, College
of Natural Science, Seoul Women's University, Seoul
01797, Korea
Kimchi is a widely-consumed traditional Korean food,
and its probiotic properties has received a great attention.
In this study, changes in quality characteristics of two
different types of kimchi (white and cabbage) including
the acidity, chromaticity, antioxidant activity, and microbial population under the blue LED during refrigerated
storage at 4℃ were investigated. The pH of white kimchi
decreased with storage period; the decrease was delayed
significantly under blue LED irradiation. Irradiation of
blue LED to white kimchi induced the decrease of the
values of L and b, and increase of a; whereas the a and
b value of cabbage kimchi increased by blue LED irradiation. Growth stimulation of lactic acid bacteria (LAB)
by blue LED irradiation was observed in both cabbage
and white kimchi. Numbers of yeast and mold were also
increased in cabbage kimchi; those in white kimchi were
not affected by the LED irradiation. There was no change
observed in scavenging activities against ABTS and
DPPH radicals of both kimchi broths by the LED treat-
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ment. The results of the study indicate that LED irradiation could modulate the fermentation process and quality characteristics of kimchi during storage.
P05-16
Quantitative Microbial Risk Assessment of Staphylococcus aureus in Samgak-Kimbap from Market to Home

Chae Lim Lee*, Yeon Ho Kim, Ki Sun Yoon. Department
of Food and Nutrition, Kyung Hee University, Seoul
02447, Republic of Korea
Tuna Samgak-Kimbap, which is a suitable matrix for
microbial growth, is the most popular RTE food at the
convenience store. Although Samgak-Kimbap is distributed through the cold chain system, temperature
abuse before consumption is always a concern. The objective of this study was to evaluate the risk of the cocktail of enterotoxin producing S. aureus (SEA, SEB, SEC,
SED, SEE) in Samgak-Kimbap at the convenience store.
The contamination levels of S. aureus in various Samgak
-Kimbap (n=170) were monitored. The growth model of
S. aureus was developed in tuna Samgak-Kimbap as a
function of temperature (4, 10, 11, 20, 25, and 37℃). S.
aureus was not detected in Samgak-Kimbap among 170
samples. The growth of S. aureus was not observed in
Samgak-Kimbap at below 10℃. The daily consumption
amount of Samgak-Kimbap was 191.31 g per person.
Daily consumption-8frequency was 2.64%. The exponential model (7.64×10 ) was used as a dose-response model. The probability of illness with consumption of Samgak
-Kimbap contaminated with S. aureus was 6.57x10-8 per
person per day. The most influential factor for the risk
of S. aureus was the consumption frequency of SamgakKimbap.
P05-17
Risk Comparison of Listeria monocytogenes in Packaged
Fresh-Cut Salad and Pineapple at Retail Market

1, Yeon Ho Kim1, Chul
Geun Hyang1 Kim1*, Ju Young Lim
1
Sun Hwang
, So Young Yang , Won Bo Shim2, Ki Sun
1
1
Yoon . Department of Food and2 Nutrition, Kyung Hee
University, Seoul 02447, Korea, Department Food Science and Technology, Gyeongsang National University,
Jinju 52828, Korea
The growth potential of Listeria monocytogenes (LM)
in ready-to-eat fresh produce is of worldwide concern.
We compared the microbial risk of LM between freshcut salad and pineapple. The predictive models of LM
in salad and pineapple were developed as a function of
temperature (17, 25, 36℃ and 10, 17, 25, 30, 36℃, respectively.). The simulation model was developed and
the probability of foodborne illness due to LM by the
consumption of fresh-cut salad and pineapple was estimated with @RISK. The daily consumption frequency
of salad and fresh fruit among surveyors, was 15.40%
and 11.03%, respectively, according to the results of the

investigation with residents in major provinces in Korea.
The exponential dose-response model of LM was used
for both susceptible and general populations, and the
probability of illness by LM of fresh-cut-12salad and pine--13
apple per person per day was 8.88x10 and
7.47x10
for-14the susceptible population and 1.99x10-13 and 1.67x
10 for the general population, respectively. Although
LM is a psychrophilic microorganism, the growth of LM
was not observed in fresh-cut salad for 7 days at 4 and
10℃ due to prewashing with sodium hypochlorite. On
the other hand, the growth of LM was observed in pineapple (pH 4.22) at 10℃. The lower risk of LM in pineapple was correlated with the consumption frequency
compared to fresh-cut salad.
P05-18
Screening of Potetial Probiotic Lactic Acid Bacteria
Isolated from Infant Feces and Kimchi for Anti-Oxidant
and Cholesterol-Lowering Activity

Ji-Seung Han*, Hyo-Su Choi, Hyun-Jin Bae, Nam-Su
Oh. Department of Food and Biochemistry, Korea University, Sejong 30019, Korea
High levels of cholesterol can cause accumulation of low
density lipoprotein cholesterol and triglycerides that leads
to cardiovascular disorders and even metabolic diseases
such as diabetes and obesity. A total of 33 probiotic potential Lactobacillus strains which were isolated from infant feces and kimchi were evaluated for their functional
properties such as anti-oxidation and cholesterol-lowering activities. The antioxidant activity of the isolates
was determined by reaction with 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS)
and ferric reducing antioxdant power (FRAP) assay. Cholesterol-lowering activity was estimated cholesterol assimilation of growing cells of lactic acid bacteria. As a
result, the properties were strain-specific. Ten isolates
were exhibited considerably higher activities than the
other Lactobacillus strains in the ABTS and FRAP
assays. Particularly, two strains, namely Lactobacillus
plantarum KML06 (KML06) and Latobacillus plantarum
KML09 (KML09) were showed high cholesterol-lowering activity of growing cells with the values exceeding
63.89% and 71.02% respectively. The result demonstrated that KML06 and KML09 showed the highest
functional properties with anti-oxidation and cholesterol
removal ability which facilitate its use in the pharmaceutical and health food industry.
P05-19
Screening of Efficient Microorganisms for Reducing
Ammonia Emission from Livestock Manure

Sun Il Kim*, Wan Heo, Young Jun Kim. Department of
Food and Biotechnology, Korea University, Sejong 30019,
Korea
According to data from the Korea Ministry of Environ-
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ment (2015), livestock manure occupies a large proportion of ammonia emission because it contains urea which
can increase the ammonia concentration by hydrolysis.
When ammonia reacts with NOx and SOx in the atmosphere, it forms ammonium nitrate and ammonium sulfate,
which act as secondary particulate matter (PM). Accumulation of ammonia-derived PM can be harmful to human health not only by causing respiratory diseases and
skin inflammation, but also by crop contamination. Some
reports indicated that microorganisms have positive effects on ammonia oxidation by nitrification and denitrification. In addition, microbes that produce acids such
as lactic acid bacteria can help maintain ammonia in ionic
form, and some metabolites of probiotics are inhibitory
to urease activity which converts urea to ammonia.
Therefore, we aimed to screen microorganisms which
can reduce ammonia emissions from livestock manure.
In this study, we isolated 83 bacteria and yeasts from
commercial effective microorganism products which are
used for decomposition of harmful gas. The isolated
strains were screened for ammonia decomposition, acid
production, and urease inhibition activity. As a result,
approximately 10 strains were selected from individual
assays. Furthermore, the survival rate of selected strains
was evaluated through bile salt tolerance considering the
survival in manure condition. These findings suggested
that the screened strains can be applied to livestock
manure by reducing the ammonia-derived secondary PM
generation. Consequently, they can alleviate PM accumulation to crops.
P05-20
당근에서 Escherichia coli 저감화에 초음파와 미산성 차아
염소산수를 결합한 세척 효과

이정연*, 양소영, 윤기선. 경희대학교 식품영양학과
본 연구는 상업적으로 이용 가능한 비가열 살균 방법인 초
음파 세척(US)의 단일 방법에서 나타나는 미생물 저감 효
과에 대한 한계점을 보완하여, 시너지 효과를 얻을 수 있는
세척 방법으로 미산성 차아염소산수(SAEW)를 이용한 초
음파 세척(US-SAEW)의 효과를 연구하였다. 최근 세척채
소나 스틱 채소와 같은 신선편의 식품 형태로 섭취빈도가
높은 당근에서, 병원성 대장균 중 국내 식중독 발생빈도가
가장 높은 E. coli(NCCP 13715, EPEC)에 대한 저감 효과
를 관찰하였다. 당근에 EPEC을 6 log CFU/g 수준으로 접
종하여 세척수 종류(수돗물, SAEW), 용량(10, 20배), 온도
(25, 40℃)를 달리하여 세척수의 효과를 비교하였다. 전반
적으로 SAEW를 이용한 방법이 4.71-4.97 log CFU/g 수준
까지 90.5-95.1% 감소하여, 5.19-5.33 log CFU/g 수준까지
79.6-83.4% 감소한 수돗물 세척에 비해 유의적으로 효과가
있었으며(p<0.05), SAEW-40℃-20배의 조건에서 4.71 log
CFU/g 수준까지 95.1% 감소를 보여 유의적으로 가장 효과
가 좋았다(p<0.05). 그러나 물 용량과 온도에 따라서는 유
의적인 차이가 없었다(p>0.05). 이 결과를 통해 당근을 포
함한 신선편의 제품의 세척 공정에 있어서, 동일한 시간동
안 처리 시, 시너지 효과로 인해 더 높은 감소율을 나타내고
물 용량의 차이에 따라서 세척 효과에 유의적인 차이가 없
다는 결과로 미루어 보아 US-SAEW 세척이 좀더 효율적

이고 경제적인 방법이 될 수 있을 것으로 사료된다. 따라서
이와 같은 세척 효과가 조금 더 다양한 식품과 식중독균에
대해서 효과가 있는지 추가 연구가 필요할 것으로 사료된다.
P05-21
즉석섭취식품인 도시락에서의 설사형 Bacillus cereus의 예
측 모델 개발 연구

김수진*, 윤기선. 경희대학교 식품영양학과
도시락의 소비 증가와 함께 다양한 종류의 도시락이 편의
점에서 즉석섭취식품으로 판매되고 있으며 밥과 함께 돼지
고기, 닭고기, 소고기 등 육류 제품이 주메뉴로 구성된 도시
락이 가장 소비가 높다. B. cereus(BC)는 통성 혐기성 균으
로 다양한 가공식품에 존재하고 대부분 식품에서 쉽게 발
견되는 균이다. 연구의 목적은 도시락의 온도 변화에 따른
BC 예측 모델을 개발하여 유통환경에서 품질안전관리 방
안을 제시하고자 한다. 편의점에서 판매되고 있는 도시락
에 BC 칵테일 균주를 접종하여 4, 10, 15, 16, 17, 25, 30,
37℃의 온도에 저장하였다. 각 온도에서 시간에 따른 도시
락에서 BC의 1차 예측 모델은 Gompertz model과 Weibull
model을 이용하여 개발하였다. BC의 1차 모델에서 얻은
LT와 delta값은 Davey model에 적용하였고, SGR값은
Square-root model에 적용하여 2차 모델을 개발하였다. 도
시락의 BC는 4-15℃ 범위의 온도에서 사멸이 관찰되었고
17-37℃ 범위의 온도에서 성장이 관찰되었다. 17, 25, 30,
37℃에서 유도기는 각각 9.08, 3.88, 3.02, 1.93시간이었으며
최대증식속도는 각각 0.07, 0.33, 0.58, 0.83 log CFU/g/h로
25℃에서 성장속도가 급속히 빨라짐을 확인할 수 있었다.
4, 10, 15℃에서 delta 값은 각각 243.31, 61.79, 49.36시간으
로 온도가 낮아질수록 느리게 사멸하는 경향을 보였으며
4℃와 10℃의 차이가 매우 큰 것으로 나타났다. 반면 16℃
에서 도시락에 오염된 BC는 생장과 사멸의 온도 경계에
있는 것으로 확인되었다. 본 연구 결과 최근 도시락의 소비
가 증가하고 있는 점을 고려할 때 보관온도에 따른 유통시
간에 대한 가이드라인을 제시할 필요가 있을 것으로 사료
된다.
P05-22
Selection of Kimchi Lactic Acid Bacteria as a Culture
Starter for Production of Natural Nitrite Source

Ho Jae Lee*, Hyelyeon Hwang, Tae-Woon Kim, Mi Ai
Lee, Seongeun Kang, Sung Wook Hong. World Institute
of Kimchi, Gwangju 61755, Republic of Korea
Sodium and potassium nitrite are still considered as undesired synthetic preservatives in meat products so controlling their concentration is important in standpoint of
food safety. Nitrite substitution committed to produce
safer and healthier meat products has been focused on
the lactic acid bacteria. A total of 800 species of lactic
acid bacteria from various kimchi were investigated for
their potential to be used as culture starter for production
of a nitrite from natural vegetables. Nitrate-reducing
bacterium, producing natural pre-converted nitrite from
PY broth-sodium nitrate, was isolated from Korean radish water kimchi (dongchimi). LAB as a culture starter
with reduction and tolerance capability of nitrate was se-
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lected and identified as Lactobacillus plantarum WiKim
0112 by 16S rRNA gene sequence
analysis. L. plantarum
WiKim0112 (approximately 108 CFU/mL) was prepared
and inoculated to PY broth-sodium nitrate solution. The
results demonstrated that nitrite levels (40-50 mg/L)
were increased in the PY broth-sodium nitrate solution
using L. plantarum WiKim0112. The growth of Clostridium perfringens was susceptible to pre-co nverted nitrite inhibition only at pH value 6.0-7.0. Non-degradable
protein and lipid are desirable characteristics of a meat
starter culture. Therefore, it was confirmed that there is
no proteolytic and lipolytic activities of L. plantarum
WiKim0112. As a result, the activity of nitrate reductase
of L. plantarum WiKim0112 may be used for optimizing
the quality of starter cultures applied for the production
of natural nitrite.
P05-23
Quantitative Microbial Risk Assessment of Listeria
monocytogenes in Salmon Sashimi (SS) from Retail
Market to Home

Ki Young Song1*, Eun Woo Lee2, Ki Sun Yoon1. 1Department of Food and Nutrition, Kyung
Hee University,
Seoul 02447, Republic of Korea, 2Department of Life
Science and Biotechnology, Dong Eui University, Busan
47340, Republic of Korea
Recently, salmon sashim (SS) can be purchased from on
and off line markets. The objective of study was to conduct a quantitative microbial risk assessment of L. monocytogenes in Salmon Sashimi (SS) from retail market
to home. The initial contamination levels of L. monocytogenes in SS (n=285) at retail market were monitored
and a predictive model of L. monocytogenes in SS was
developed as a function of temperature. Data on daily
consumption amount and frequency of SS were collected
on 1,000 individuals in Korea. A simulation model was
developed and the probability of foodborne illness by the
consumption of SS was estimated with @Risk. L. monocytogenes was not detected among samples and the simulated contamination level of L. monocytogenes was–
3.86 log CFU/g. Daily consumption amount of SS was
139.98 g per person and daily consumption frequency
was 4.25% among all surveyors. Finally, the probability
of illness by L. monocytogenes-11with consumption of SS
per person per day was
1.27×10 for the susceptible population and 2.84×10-13 for the general population. Results
of sensitivity analysis show that the consumption frequency was the highest correlation. It is important to
avoid contamination of L. monocytogenes in the processing facility due to the growth potential of L. monocytogenes in SS (pH, 5.29, Aw, 0.904) at refrigeration temperature. The proper management for storage time and
temperature during distribution is needed for the safety
aspects of RTE foods like SS.

P05-24
Evaluation of Real-time PCR for the Detection of Vibrio parahaemolyticus in Inoculated Seafood Products

Hae-Ji
Kim1, Do Gyun
Kim1*, Young 1Il Kim1, Su-Ok1
1
1
Kim , Jin-Hee1 Kim , Moon-Hee 2 Lee , Eun-Ji Lee2,
Ho-Yong Lee , 1Chi-Yeun Cheung1 , Mi-Gyeong Kim2,
Sang-Yub Kim1 , 1 Soon Ho Lee , Hyo-Seon Kwak ,
Woo-Sung Kim . Hazardous Substance Analysis Division, Busan Regional 2 Office of Food and Drug Safety,
Busan 48562, Korea, Food Microbiology Division, National Institute of Food and Drug Safety Evaluation,
Cheongju 28159, Korea
Vibrio spp. are one of the three food poisoning bacteria
along with Salmonella spp. and Staphylococcus aureus.
The growth of Vibrio spp. is accelerated in saltish environments in the temperature range from 20 to 37℃.
Therefore, the incidence of food poisoning increases in
the summer. In this study, we evaluated the effectiveness
of real-time PCR and selective media in the detection
of Vibrio parahaemolyticus. For the current study, 2
strains of Vibrio parahaemolyticus (KCCM 11965, KCCM
41664) were selected and spiked in seafood products
(dried sliced flatfish, fish cake, Korean jeotgal, frozen
whelks and frozen salmon). According to Korean Food
Code, samples were incubated in enrichment culture media containing alkaline peptone water (APW) for 18-24
hour at 36℃. To identify Vibrio parahaemolyticus, DNA
was extracted from the enrichment culture, followed by
real-time PCR anlaysis. Interestingly, whereas Vibrio
parahaemolyticus was not found in some of enrichment
culture samples, the bacteria was detected by real-time
PCR in those samples. These results suggest that realtime PCR has higher sensitivity in the detection of Vibrio
parahaemolyticus by amplifying even small amounts of
DNA and could be a potential method of identifying
Vibrio parahaemolyticus.
P05-25
천일염 생산 및 저장 중 병원성 미생물의 변화

1, 황지성1, 김총경1, 김정목1. 1목포대학교
조종락2*, 조은진
2
식품공학과, 목포대학교 천일염연구센터
소금은 체내 신진대사 촉진, 적혈구 생성, 체액 균형 유지
등 유용한 작용을 하는 필수 물질로 식생활에 있어 없어서
는 안 될 중요한 식품이다. 국내산 천일염은 1963년 염관리
법이 제정된 이후 45년간 법적으로 광물로 분류되었다가
2007년 11월에 염관리법이 개정되어 식품으로 인정되었다.
기존 염관리법에서는 천일염의 식품화에 따른 연구개발 및
육성 지원 제도가 갖추어지지 않아 천일염에 대한 관심 증
대로 여러 문제점들이 발생하고 있다. 특히, 천일염과 생산
시설에 대한 위생안전성에 대한 논란이 계속되고 있다. 국
외에서는 염전에서 생육하고 있는 미생물 군집에 대한 분
석, 천일염 유래 호염미생물에 관한 연구, 소금의 안전성에
관한 연구 등이 지속적으로 보고되고 있으며, 일본과 프랑
스는 천일염에 대한 미생물 규제 기준이 마련되어 있으나,
국내의 경우 미생물학적 연구는 미비한 실정이다. 식품공
전에 천일염 및 식염에 관한 식품규격 기준이 마련되어있
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으나, 병원성미생물이나 일반세균 등 미생물에 대한 규제
는 포함되어있지 않다. 천일염 생산에 원료로 사용되는 해
수는 인근 축사 분뇨, 생활하수 등 육상에서 유입되는 오염
물질에 의해 병원성미생물이 검출될 가능성이 있으며, 생
산 및 저장 단계에서 작업자에 의한 미생물학적 위해 요인
에 노출되어 있다. 이에 본 연구에서는 해수와 주변 환경으
로부터 유입될 수 있는 병원성 대장균(E. coli O157:H7)과
작업자에 의해 오염될 수 있는 Staphylococcus aureus를
이용하여 천일염 생산 및 저장 단계에서의 변화를 확인하
였다. 해수에 병원성미생물을 접종하여 천일염을 생산한
경우에는 병원성미생물이 검출되지 않아 생산 과정 중에
자연 사멸되는 것으로 나타났으나, 천일염에 병원성미생물
을 접종하여 25℃에서 7일간 저장한 결과 초기 8.4 log에서
E. coli O157:H7은 6.4 log, Staphylococcus aureus는 3.2
log 감소하는 것으로 나타났다. 천일염 생산 후 저장 유통
중에 병원성미생물이 오염될 경우 일정 기간 생존이 가능하
여 천일염의 미생물학적 위생안전성 문제가 야기될 수 있
으므로 적절한 저장 유통 관리가 필요할 것으로 판단된다.
P05-26
마른 김의 제조공정 중 가공용수의 살균 및 스펀지 세척에
따른 미생물 저감화 효과

황지성*, 조종락, 정철호, 조은진, 김총경, 김정목. 목포대학
교 식품공학과
마른 김은 원료, 가공용수, 기계장치 등에 의한 교차오염으
로 인하여 6 log CFU/g 내외의 일반세균수가 검출되어 미
생물학적 오염도가 높은 것으로 보고되고 있다. 따라서 본
연구에서는 마른 김 제조 시 사용되는 가공용수를 전기분
해장치로 살균하고 탈수공정 중 사용하는 스펀지를 전기분
해수 세척기로 세척해서 제조공정에 적용하여 일반세균수
의 저감화 효과를 확인하고자 하였다. 전기분해장치를 이
용하여 가공용수의 살균과 스펀지 세척을 적용한 제조공정
에서 마른 김의 월별 일반세균수는 2월, 3월 및 4월에 각각
3.2, 4.5 및 6.1 log CFU/g을 나타내었다. 4월에 비해 비교적
온도가 낮은 2월과 3월에 일반세균수가 더 낮게 검출되어
기온이 낮을 때 저감화 효과가 더 좋은 것을 확인할 수 있었
다. 이어 전기분해장치를 이용하여 가공용수와 스펀지의
살균을 적용한 제조공정의 마른 김은 살균을 적용하지 않
은 기존의 제조공정의 마른 김에 비해 0, 6, 12 및 24시간에
각각 1.6, 2.4, 1.5 및 1.8 log CFU/g의 저감화 효과를 보였
다. 전기분해장치로 살균한 가공용수의 미생물학적 오염도
를 확인하기 위해 마른 김의 원초를 세정하는데 사용하는
해수와 물김의 염분을 제거하고 절단하는 공정부터 성형공
정까지 거의 모든 공정에서 사용되는 담수의 일반세균수를
측정하였다. 그 결과, 해수와 담수의 일반세균수는 검출되
지 않아 전기분해장치를 이용한 살균방법은 적절하였다.
스펀지 세척기의 세척횟수에 따른 일반세균수는 대조군에
비해 10회, 20회 및 30회에 각각 3.2, 3.2 및 3.3 log CFU/g의
감소하였으나 세척횟수가 증가하여도 그 이상의 저감화 효
과는 나타나지 않았다. 이에 따라 전기분해수의 농도에 따
른 스펀지의 일반세균수를 측정하였다. 그 결과, 50, 100,
150, 200, 300 및 500 ppm은 대조군에 비해 각각 3.0, 4.1,
4.6, 5.2 및 5.0 log CFU/g가 감소하였다. 본 연구는 마른
김의 일반세균수를 저감화 하기 위해 실시되었으며, 마른
김을 비교적 기온이 낮은 1∼3월에 생산하고, 제조공정에
깨끗한 가공용수와 스펀지를 사용하면 일반세균수를 저감
화하는데 효과적일 것이다.

P05-27
Effect of Blue LED Irradiation on Quality Characteristics of Mukeunji, Long-Term Fermented Kimchi during
Refrigerated Storage

Yeong Ji Oh*, Selim Kim, Hyeyeong Joo, Smee Kang,
Jungil Hong. Department of Food Science and Technology, Seoul Women's University, 621 Hwarangro, Nowongu, Seoul 139-774, Korea
This study investigated the effects of blue LED irradiation on the on quality characteristics of Mukeunji (longterm fermented kimchi). Mukeunji was treated with 460
nm blue2 LED (LED source; 5230 led chips, irradance 375
J/s m ) in a refrigerated storage condition. The effects
of blue LED irradiation on microbial growth were evaluated during storage for 3 days at 4℃. The quality attributes of the Mukeunji, including color, pH and antioxidant activity, were also assessed during the storage
period. A significant difference in the viable counts of
lactic acid bacteria was not observed between blue LEDtreated and untreated samples. The yeast and mold counts
in Mukeunji, however, were significantly reduced after
24 h of blue-LED treatment at 4℃. The pH of Mukeunji
broth significantly increased after 72 h* of blue-LED
treatment at 4℃. The hunter redness (a ) was retained
in * blue LED-treated samples, whereas the yellowness
(b ) was reduced in the samples. Significant changes in
the ABTS radical scavenging activity of the Mukeunji
by blue LED irradiation for 24 h were also observed.
These findings suggest that blue LED treatment has the
potential to modulate the microbiological growth in
Mukeunji during the refrigerated storage without significant detriment to its quality properties.
P05-28
Isolation and Identification of Sporolactobacillus spp.
from Fermented Foods and Environmental Sources

Naree Han*, Ya-Yun Cheng, Nam Soo Han. Division of
Food Biotechnology and Animal Science, Chungbuk
National University, Cheongju 28644, Republic of Korea
Polylactic acid (PLA) is a highly versatile biodegradable
and environmentally friendly polymer which could be the
substitute for synthetic plastics derived from petroleum.
D-lactic acid is the main raw material for producing
D-PLA with high thermal stability. Sporolactobacillus
spp. are regarded as excellent pure D-lactate producer
with high productivity. However, they have not been well
applied in industry yet due to rare presence in the environment and difficulty for isolation. The aim of this study
was to isolate Sporolactobacillus spp. from fermented
foods and environmental samples. For this, GYP agar
with CaCO3 was used for screening bacteria with high
acid production in anaerobic condition. Then, in order to
distinguish Sporolactobacilli from Bacilli which has similar biochemical characteristics, mannitol and vancomycin were used as selective pressures. The morphological,
biochemical, physiological characteristics, and lactic acid
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production of the isolates have been investigated. Those
isolated strains are promising for sustainable D-lactate
production in industry application.
P05-29
Effect of Combination of Protective Agents on Survival
Rate of Saccharomyces cerevisiae 88-4 after FreezeDrying

Saerom Lee*, Young-Min Kim, Tae-Wan Kim, YoungWook Chin. Korea Food Research Institute, Wanju-gun,
Jeollabuk-do 55365, Korea
Survival rate of yeast starter is one of the most important
factors for manufacturing alcoholic beverages. In this
study, the effects of various agents including skim milk,
saccharides and nitrogen compounds on survival rate of
S. cerevisiae 88-4 were investigated in freeze-drying
process. Firstly, 65 kinds of single substances were evaluated as protective agents based on cell growth rate after
freeze-drying. As results, S. cerevisiae 88-4 freezedried with skim milk showed the highest survival rate
of 13.4%. Secondly, 6 kinds of agents (maltose, lactose,
raffinose, sucrose, trehalose, isomaltooligosaccharide),
which showed high protective ability in the first round,
were assessed with skim milk. In the case of trehalose
combined with skim milk, the survival rate was improved
to 87.1%. Similar way, third agent was tested with skim
milk and trehalose. The combination of maltose, skim
milk and trehalose enhanced the survival rate by approximately 95%. Overall, survival rate of S. cerevisiae was
significantly increased by addition of combination of
three protective agents. This results might be due to a
synergistic protective effect of the three agents since the
survival rate was much lower when the concentration
of only the sole agent was increased.
P05-30
Correlation between Metabolic Process Using Mannitol and Biofilm Formation in Vibrio vulnificus Clinical
Type

Joon-Gi Kwon*, Ju-Hoon Lee. Department of Food
Science and Biotechnology, Graduate School of Biotechnology, Kyung Hee University, Yongin 17104, Korea
Vibrio vulnificus is the opportunistic pathogen isolated
from variety of seafood. V. vulnificus, has been subdivided into three biotypes. It has been known that biotype 1 is responsible for the majority of human infections.
In addition, biotype 1 are composed of two genotypes:
a clinical genotype causing mild gastroenteritis of primary septicaemia associated with ingestion of undercooked contaminated food, and an environmental genotype associated with the wound infections. In this study,
To determine why the clinical and environmental types
are divided, we performed a comparative genome analysis with 22 complete genomes. As a result, we found that
only the clinical type metabolizes mannitol, and we ex-

perimentally confirmed that only the clinical type can
metabolize mannitol using a M9 minimal medium supplemented with 0.5% mannitol. In addition, when 0.5% mannitol was added to the LB broth, it was confirmed that
the biofilm formation increased 2.5 times compared with
the control. Then mtlA (mannitol-specific PTS transporter) gene mutant growth in LB broth added with
mannitol was not a problem, but biofilm formation was
not increased compared to the control group. Taken together, the mannitol metabolism of only clinical type is
related to biofilm formation. Since mannitol is produced
by the photosynthesis of brown algae, the biofilm formation of V. vulnificus clinical type around brown algae
will increase. This may be associated with primary septicaemia by contaminating abalone or oysters attached
to brown algae.
P05-31
Evaluation of Isolated Strains from Different Sources
as Starter for Kimchi Fermentation

Ga Yun Kim*, Hee Seo, Jae-Han Bae, Nam Soo Han.
Division of Food Biotechnology and Animal Sciences,
Chungbuk National University, Cheongju 28644, Korea
Starters are used in kimchi fermentation for improving
the sensory characteristics, extending shelf-life, and
achieving functional properties. The aim of this study
was to evaluate whether strains isolated from different
sources can be used as a kimchi starter. For this, Leuconostoc (Le.) holzapfelli D1 isolated from Dongchimi,
Wecissella (W.) cibaria R2 isolated from Young Radish
Kimchi, Le. citreum KACC 91348p, Latobacillus (Lb.)
sakei KACC 91791p isolated from Bachu Kimchi, Tetragenococcus (Te.) halophilus M37, Lb. parabuchneri SMB
090, Lb. pentosus SMB718, W. confusa M6-5 isolated
from Meju, Lb. curvatus 70-3 isolated from milk, Le. lactis EFEL005, Lb. brevis KACC 91921p isolated from
Jeung-Pyun were used in kimchi fermentation. As a positive control, Le. mesenteroides, a commercial kimchi
starter, was used. The strains were cultured in a simulated kimchi medium at 30℃ for 24 hours and at 15℃
for 5 days, and growth rate, organic acid concentration,
and pH changes were analyzed. As a result, all strains
except Lb. parabuchneri SMB090 and Lb. curvatus 70-3
grew well at 30℃ and 15℃. However, Le. citreum KACC
91348p, Le. lactis EFEL005, Lb. pentosus SMB718, Lb.
sakei KACC 91791p, and Lb. brevis KACC 91921p produced large amount of lactic acids compared to Le. mesenteroides at 15℃. In conclusion, W. confusa M6-5, Le.
holzapfelli D1, Te. halophilus M37, and W. cibaria R2
showed the potential as kimchi starters because they
showed good growth rates at the temperatures for and
kimchi fermentation and produced suitable acids in the
kimchi environment.
P05-32
Acid and Bile Tolerance of Leuconostoc Strains Iso-
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lated from Human Feces

Sung Won Cheon*, Yu Mi Jo, Geonhee Kim, Jae Han Bae,
Nam Soo Han. Division of Food Biotechnology and Animal Sciences, Chungbuk National University, Cheongju
28644, Korea
Probiotics can function beneficially to human body. The
first requirements of probiotics are acid and bile tolerance
because they have to survive in gastric acid and bile environment during digestion for the beneficial effects to
the hosts. The aim of this study was to evaluate viability
of ten strains of Leuconostoc (Le.) mesenteroides isolated from human feces in gastrointestinal environment.
The isolates were treated with simulated buffers of pH
2.5 or pH 3.0 and 0.3% bile salt. The level of resistance
was assessed by determining the viable colony counts
after incubation for 0, 90, and 180 min at 30℃. As a result,
strains showing similar of higher resistance at pH 3.0
and in 0.3% bile salts for 180 min at 30℃ than Lb. rhamnosus GG, the positive control. In addition, isolates
showed higher stability than the positive control in 0.3%
bile salts for 180 min at 30°C. In conclusion, the isolates
are supposed to be used as new probiotics for vegetable
fermentation.
P05-33
Isolation of 2-Fucosyllactose-utilizing Bifidobacterium
Species from Infant Feces

Dong Hyeon Lee*, Geunhee Kim, Jae Han Bae, Nam Soo
Han. Division of Food Biotechnology and Animal Sciences, Chungbuk National University, Cheongju 28644,
Korea
Human milk oligosaccharides (HMO) reach to distal colon, collectively modify the gut microbiota and show various health functions. However the utilization of HMO
by individual gut bacteria was not known well. The aim
of this study was to isolate various Bifidobacterium spp.
that can use 2-fucosyllactose (2-FL) from fecal samples
of breast-feeding infants. A Bifidobacterium-genus specific primer set, based on 16S rRNA gene, and random
amplification of polymorphic DNA-PCR were used for
identification and classification of the Bifidobacterium
isolates. In addition, 2-FL utilization of each isolate was
analyzed by thin layer chromatography using cultured
medium containing 2% 2-FL. As results, 8 Bifidobacterium spp. were isolated from the infant feces. Six isolates
were identified as B. breve and classified into 2 groups
(B. breve DHA and B. breve DHB) and 2 isolates were
identified as B. bifidum and classified into 1 group (B.
bifidum DHC). B. breve DHB showed the highest cell
growth compared with other isolates, and this isolates
can utilize 2-FL. Therefore, 2-FL and B. breve DHB
group can be applied for development of synbiotics that
increase intestinal health.

P05-34
Optimization of Culture Conditions and Cryoprotectants
to Use Food-Grade Ingredients of Bacillus subtilis
SRCM102751

Jun-Tae Kim*, Sanghyeob Sim, Sung-ho Cho. Microbial
Institute for Fermentation Indusrty (MIFI), Sunchang
56048, Korea
Bacillus subtilis is one of the strains commonly found
in traditional Korean foods and is very effective when
fermenting Cheonggukjang or soybean paste. Bacillus
subtilis SRCM102751 was isolated from Korean traditional food such as Cheonggukjang and soybean paste.
In this study, we optimized the culture conditions and
investigated cryoprotectant to formulate on B. subtilis
SRCM102751 as food-grade ingredients. A glucose was
used as a carbon source and a yeast extract was used
as a nitrogen source. Glucose 3% and yeast extract 0.5%
showed the most reasonable conditions8 for B. subtilis
SRCM102751 in viable cells as 3.16×10 CFU/mL. Other
nutrients were researched such as magnesium, phosphate and potassium. Culture condition of E10 that was
composed of glucose 3%, yeast extract 0.5%, MgSO4·
7H2O 0.1%, KH2PO4 0.1%, K9 2HPO4 0.1% was most reasonable condition as 1.54×10 CFU/mL. And then we investigated on cryoprotectants to formulate B. subtilis
SRCM102751 such as glucose, sucrose, lactose, fructose,
glycerol, trehalose, maltose, skim milk. Initial
viable cells
after freeze–drying were higher than 108 CFU/mL at all
conditions. A sucrose
was the highest viable cells after
2-weeks (1.7×107 CFU/mL). As a result, the optimal culture condition of B. subtilis SRCM102751 was glucose
3%, yeast extract 0.5%, MgSO4·7H2O 0.1%, KH2PO4
0.1%, K2HPO4 0.1% and suitable cryoprotectant was a
sucrose. The results of this study are expected to be useful for industrial cultivation and mass production of B.
subtilis SRCM102751.
P05-35
Development of Various Liquors Using Buds of Pine
Leaf

Hae-Seok Park*, Sang-hyeob Sim, Yeon-Geun Jang,
Sung-ho Cho. Microbial Institute for Fermentation Industry (MIFI), Sunchang 56048, Korea
In this study, buds of pine leaf, rice, and indigenous microorganisms are fermented by traditional alcohol recipe
to develop highly functional Makgeolli and Yakju. And
we tried to develop products with affordable prices that
differentiate the taste and alcohol content. The purpose
of this study is to seek the activation of the alcohol industry in the region through the development of highquality distilled liquor and fermented liquor of modern
sensation using buds of pine leaf and indigenous useful
yeast. Buds of pine leaf were produced in an area where
no pesticides were sprayed. Buds of pine leaf were harvested and used from early April to early June. Indigenous useful yeast was used as a strain with properties
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suitable for alcohol fermentation and that strain was
possessed by the Microbial Institute for Fermentation
Industry. We were prepared three kinds of liquor with
different production processes: traditional liquor (Yakju)
using Nuruk and glutinous rice, fermented liquor of wine
type using yeast and distilled liquor. Each characteristic
was cofirmed. We tested the total phenolic compound
content, antibacterial activity and anti-obesity activity
with the developed Yakju, wine and distilled liquor made
from buds of pine leaves, As a result, Yak-ju showed
the highest activity. A survey on the preferences of products was conducted for visitors at local festivals.
P05-36
Screening and Selection of Lactic Acid Bacteria (LAB)
and Yeast for Radish Juice Multistage Fermentation
for Mass Production of Dongchimi

Jun-Tae Kim*, Sanghyeob Sim, Sung-ho Cho. Microbial
Institute for Fermentation Industry (MIFI), Sunchang
56048, Korea
Dongchimi, one of the korean traditional food, is a kind
of kimchi made of radish. Lactic acid bacteria gives acidity taste and the yeast enriched the refreshing flavor in
Dongchimi. We investigated 20 strains of lactic acid bacteria and 13 strains of yeasts to select suitable strain for
Dongchimi fermentation. 3 lactic acid bacteria were selected based on acid production capacity and acid tolerance (L. plantarum SRCM101511, L. plantarum SRCM
101585, L. plantarum SRCM102369). And their fermentation characteristic in 50% radish juice were investigated.
L. plantarum SRCM102369 had highest total acidity
(0.833%) and lowest pH (2.922) in 50% radish juice (at
3days fermentation). And than 4 yeasts were selected
based on alcohol production capacity. And their fermentation characteristic in radish juice (30°Brix) were investigated. S. cerevisiae SRCM101737 was highest alcohol
contents in radish juice (7.1%). Finally, L. plantarum
SRCM102369 and S. cerevisiae SRCM101737 were selected for radish juice multistage fermentation. Yeast
culture time was fixed to 24 hours, lactic acid bacteria
culture time was changed differently (0, 6, 12, 18, 24
hours). In order to find the optimal fermentation time of
the radish juice multistage fermentation, sensory evaluation on the final product was performed. As a result, after
18 hours fermentation with lactic acid bacteria and than
24 hours fermentation with yeast was the best taste and
refreshing flavor, so we established as the final culture
conditions.
발효/효소 분야
P06-01
Resveratrol의 낮은 수용성 개선을 위해 CGTase로부터 생
성된 Cycloamylose를 이용한 포접 반응

정현모*, 신유정, 우승혜, 김지수. 한림대학교 식품영양학

과 및 한국영양연구소
레스베라트롤(resveratrol, RVT)은 주로 포도껍질, 포도
씨, 땅콩에 많이 존재하며 항암, 항바이러스, 신경보호, 항
노화 및 항염증 등 여러 질병에 효과가 있다고 알려져 있다.
하지만 RVT의 수용해도는 0.03 mg/mL에 불가하여 생체
이용률이 낮아 음료나 주사제에서의 사용이 제한적이다.
본 연구에서는 사이크로덱스트린 글루카노트랜스퍼레이
즈(CGTase; EC 2.4.1.19)가 생성하는 사이클로아밀로오스
(cycloamylose, CA)의 친수성 외부표면과 소수성 내부 공
동(cavity)을 갖는 구조적 특성을 이용하여 포접 반응을
통해 사이클로아밀로오스-레스베라트롤 포접 복합체
(CA-RVT)를 만들어 수용성을 증가시켰다. CA-RVT는
Prep-HPLC로 정제하였다. CA-RVT의 수용성은 기존의
RVT보다 약 6,000배 높았고, 4℃에서 1주일간 수용액 상으
로 저장 시 98%의 안정성을 나타냈다. DPPH를 사용한 라
디칼 소거 분석법에 따르면, CA-RVT는 RVT와 동등한
항산화 활성을 나타냈다.
P06-02

Bacteroides thetaiotaomicron 유래 Glycohydrolases 97
family의 신규 α-galactosidase 정제 및 특성화 연구

신유정*, 우승혜, 정현모, 김지수. 한림대학교 식품영양학
과 및 한국영양연구소
인간 장 내에 공생하는 Bacteroides thetaiotaomicron(B.
thetaiotaomicron)은 다수의 탄수화물 효소를 보유하고 있
으며, 그중에는 상당히 드물게 발견되는 glycoside hydrolas (GH) 97 family의 효소 또한 존재한다. 현재까지 전반
적인 GH 97 family 효소의 특성 연구 결과가 보고된 경우
는 매우 드물다. 따라서 본 연구에서는 B. thetaiotaomicron로부터 신규 α-galactosidas (BtGal)를 클로닝 하여
Escherichia coli에서 발현하였고, Ni-NTA column을 이
용해 정제하였다. 본 신규 효소 BtGal은 60°C,
pH 7.0에서
2+, Fe2+, 그리고
최적의
활성을
나타내었으며,
5
mM의
Ca
Zn2+ 존재 하에, 각각 94.4%와 95.7%, 그리고 96.8%까지
활성이 감소하였다. 흥미롭게도, BtGal은 melibiose, stachyose, 그리고 verbascose와 같은 α-galactosyl기를 보유
한 올리고당을 거의 가수분해하지 못하였다. 반면에, Raffinose가 BtGal이 가수분해할 수 있는 유일한 기질이었으
며, 이는 본 효소가 특이적으로 반응하는 기질의 범위가
한정적임을 시사한다.
P06-03
The Effect of Natural Ingredients on the Microbial
Population of Cottage Gochujang

1, Yun Jin Na1, Yu
Se Mi Lim1 1, Ramalingam Srinivasan
1
Jong3 Kim , Nan Kyeong1* Kim
, Jong Suk Lee2, Soyoung
Kim , Myunghee Kim . 1Department of Food 2 Science
and Technology, Yeungnam University, Korea, Department of3 Food and Nutrition, Daegu Science University,
Korea, Fermented and Processed Food Science Division,
Department of Agrofood Resources, National Institute of
Agricultural Sciences, Rural Development Administration, Korea
During the transportation and storage period, the over-
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growth of microorganisms present in the cottage Gochujang leads to pack burst spoilage. Thus, the present
study aimed to control the growth of the microbial population of cottage Gochujang by the addition of natural
food ingredients such as garlic and chives. The antimicrobial activity, total aerobic bacteria, and yeast count
analyses were performed according to the standard methods. The results of disc diffusion methods and minimum
growth inhibition concentration (MIC) analysis revealed
that the 70% ethanol extract of both garlic and chives
possess a broad spectrum of antimicrobial activity (11-25
mm) against all tested microbes. The 70% ethanol extracts of garlic and chives showed the maximum growth
inhibition effect against Zygosaccharomyces rouxii (25
mm), followed by Saccharomyces cerevisiae with low
MIC value (6.25 μg/mL). Moreover, the total aerobic bacteria and yeast counts of garlic and chives ethanol extract supplemented Gochujang were significantly reduced when compared with controls. The present investigation concludes that the addition of garlic and chives
ethanol extract in Gochujang products controls the microbial growth that prevents pack burst spoilage.

P06-04
Isolation and Characterization of Probiotic Bacillus
subtilis 1-1 Possessing L-Asparaginase Activity from
Soybean Fermented Food

Hyeji Lim1*, 1Jina Choi1, Huiyeong
Seong1, Hyunah
Jang1,
2
3
Jiwon
Yoon , Min-Ji Kim , Soo-Jeong Lee , Sungryul
4, Youngseung Lee1, Yoonhwa Jeong1, Misook Kim1.
Yu
1Department of Food Science and Nutrition, Dankook
University,
Cheonan 31116, 2JEY’S F.I. Inc, Seongnam
3
13207, 4Food & Nutrition, Bucheon University, Bucheon
14632, Department of Clinical Laboratory Science, Semyung University, Jecheon 27136, Korea
The probiotic Bacillus strain possessing L-asparaginase
and free of L-glutaminase was isolated from Korean traditional soybean fermented foods. Bacillus subtilis 1-1
(BS 1-1) was 99.84% identity to Bacillus subtilis subsp.
stercoris D7XPN1 by 16S rRNA gene sequence analysis.
L-asparaginase activity of BS 1-1 was 1.20 U/mL, and
no L-glutaminase activity was observed. BS 1-1 showed
non-hemolytic and non-β-glucuronidase activity. BS
1-1 has broad antimicrobial activity against several bacteria such as Escherichia coli, Pseudomonas aeruginosa,
Shigella sonnei, Shigella flexneri, Klebsiella pneumoniae, Staphylococcus aureus, and Bacillus cereus. BS 1-1
was high tolerance to gastric acid (0.1% pepsin, pH 2.5)
for 3 h at 37℃ with survival rate of 97.45%. BS 1-1 was
able to grow in the presence of 0.3% bile salt for 3 h
at 37℃ (42.39%). It presented hydrophobicity values of
31.70% with hexadecane and showed higher affinity for
ethyl acetate (31.90%) than for chloroform (24.81%). Autoaggregation ability of BS 1-1 was 63.03% after 5 h.
Coaggregation ability of BS 1-1 was 21.17% and 21.43%
with S. aureus and E. coli after 24 h. BS 1-1 showed
susceptibility to ampicillin sodium, penicillin G sodium

and erythromycin. Protease activity of BS 1-1 was 9.19
U/mL and its amylase activity was 12.47 U/mL. Therefore, BS 1-1 could be considered to have the potential
as a novel probiotic with the functionality of treating malignant tumor.
P06-05
Health Functional Properties of Probiotic Lactobacillus
plantarum MKHA11 and MKHA15

1*, Hui-Yeong Seong1, Min-Ji Kim2, SooHyunah Jang
3
Jeong Lee , Jawon
Park4, Eonseo
Sim4, 1Seongjin
Jo4,
4
5
1
Chanho Yang , Sungryul Yu , Misook Kim . Department
of Food Science and 2 Nutrition, Dankook University,
Cheonan3 31116, Korea, JEY’S F.I. Inc., Seongnam 13207,
Korea, Food &4 Nutrition, Bucheon University, Bucheon
14632,
Korea, JSMFOOD. Inc, Seongam 13207, Korea,
5Department of Clinical Laboratory Science, Semyung
University, Jecheon 27136, Korea
This study was designed to isolate lactic acid bacteria
(LAB) with α-glucosidase inhibition activity and HMGCoA reductase inhibition activity, antioxidant activity as
well as probiotic properties from Korean fermented foods.
A total 60 strains were isolated based on the viability
of pepsin and bile salt solution from fermented foods.
Then, Lactobacillus plantarum MKHA11 (MKHA11) and
MKHA15 (MKHA15) with high α-glucosidase inhibition
activity were selected. Those showed excellent viability
under the conditions in 0.1% pepsin and 0.3% bile solution at 37℃, 4 h. And those were determined to be safety probiotic strains showing no haemolysis activity and
no β-glucuronidase activity. Especially, their α-glucosidase and α-amylase inhibition activities were higher
than acarbose used as a treatment for diabetes. In addition, both exhibited high HMG-CoA reductase inhibition
activity, and possessed similar levels of DPPH radical
scavenging activity, SOD like activity and reducing power with ascorbic acid. Therefore, MKHA11 and MKHA15
strains are worth being used as health-functional food
supplements and medicine products with simultaneous
anti-diabetic, anti-cholesterol and antioxidant activity.
P06-06
Multiplex PCR Screening of Enterococcus faecalis from
Mixture of Lactic Acid Bacteria Using BSH Gene as
Selective Marker

Hye Min Yoon, Su Jin Song, Min Yoo*. Dept. of Biological Sciences, Keimyung University, Daegu, Korea
Different strains of Lactic acid bacteria (LAB) live on
fermented foods such as Kimchi. But it is occasionally
contaminated with E. faecalis which causes food poisoning. Therefore, it is essential to quickly determine the
contamination of E. faecalis from the foods. The fact that
E. faecalis is also classified as LAB, and gene sequence
is very similar to other Lactobacillus makes this examination seriously difficult. In this study, specific primers
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and nested primers were first designed based on the Bile
Salt Hydrolase (BSH) gene, which is common in Lactobacilli and E. faecalis, and applied to multiplex PCR. Lactic acid bacteria and E. faecalis were directly sampled
from kimchi and classified and identified by 16S rRNA
sequencing. PCR products were confirmed by nested
PCR or DNA sequencing. The PCR bands were accurately identified from the mixture of 5 types of Kimchi
lactic acid bacteria and E. faecalis. On the other hand,
no band was amplified in samples free from E. faecalis
contamination. This confirms that the primers we designed and the multiplex PCR conditions are very specific to distinguish contamination of E. faecalis. The specific
primers based on BSH, it will be possible to precisely
screen within less than 1 hour, which will greatly contribute to the prevention of food poisoning, quick food
inspection and quarantine. [This work was supported by
Korea Institute of Planning and Evaluation for Technology in Food, Agriculture, Forestry and Fisheries (IPET)
through High Value-added Food Technology Development Program, funded by Ministry of Agriculture, Food
and Rural Affairs (MAFRA) (116166-03)].
P06-07
Development of Cheonggukjang Sauce with Germinated
Soybean Fermented Food Ingredients using Bacillus

subtilis

Yu-bin Jo, Hyeong-Yun Mun, Jung-Mi Lee*. Department
of Food Research Center, Sunchangjangryu Corp., 61-17
Minsokmaeul-gil Sunchang County, Jeonbuk, Korea
Recently, the Keyword “fermented” has been spotlighted
as a human-friendly recipe that is slow food and does
not harm the environment. In particular, the functionality
of fermentation by microorganisms, rather than artificial
degradation, has been proved through various studies
and improves consumer's desire to purchase. In this
study, we tried to develop Cheonggukjang, a germinated
soybean food material fortified with isoflavones and glutamic acid, by changing the manufacturing method and
applying good fermentation microorganisms instead of
artificial addition. The soybean used in this study was
Daewon soybean and the soybean was drained after
washing and soaking, and germination was carried out
for 12 hours, 24 hours 36 hours and 48 hours at 20 and
25℃. In order to examine the effect of germination on
the quality of Chunggukjang, 24 hours and 48 hours of
germinated soybeans were pretreated for 121 minutes at
121℃ for 15 minutes and inoculated with Bacillus subtilis
SCRM 104244 strain from MIFI and fermented for 48
hours at 40℃, 80% constant temperature and humidity
room. The quality change of each period was analyzed.
During germination soybean fermentation, the internal
temperature was raised above 40℃, and the process was
controlled so that the GA content came out through the
inversion process three times in total. The fermentation
time is fermented more than 24 hours for food materials
used in Chungkookjang sauce and 48 hours for Chung-

kookjang products according to the purpose of food
materials. Germinated soybean material used as a food
material was materialized through a variety of processing methods such as powdered, paste.
P06-08
Acrylamide Degradation of Probiotic Bacillus amyloliquefaciens MKSK, MKSE in Fermented Coffee Bean

2, Soo-Jeong Lee3,
Jina Choi1*, Jiwon1 Yoon1, Min-Ji Kim
1
Youngseung Lee , Yoonhwa Jeong , Misook Kim1. 1Department of Food Science and Nutrition,
Dankook Uni2JEY’S F.I. Inc, Seongversity, Cheonan 31116,
Korea,
nam 13207, Korea, 3Food & Nutrition, Bucheon University, Bucheon 14632, Korea
Coffee is one of the most widely consumed beverages
in the world. This study evaluated the antioxidation activity and acrylamide content of green coffee beans fermented by Bacillus amyloliquefaciens MKSK (MKSK)
and B. amyloliquefaciens MKSE (MKSE), that possess
probiotic and asparaginase activity. Green coffee beans
were fermented for 24 h by MKSK or MKSE and roasted.
Espresso was extracted to give a shot to 14 g of coffee
powder at 7 atm. Those espresso was analyzed to determine pH, total acidity, antioxidant activity such as
DPPH radical scavenging and reducing power, and the
contents of polyphenols, flavonoids and acrylamide.
DPPH radical scavenging was 93.12±0.14% in MKSE
coffee, 93.26±0.19% in MKSK coffee, and 92.86±0.37%
in control coffee. Reducing power was the highest in
MKSK coffee (98.73±0.47%), followed by MKSE coffee
(96.86±0.80%) and control (93.31±1.28%). Polyphenol
content of three coffee was similar ranged from 9.94 mg
GAE/mL to 10.32 mg GAE/mL. Flavonoid content was
higher in MKSK coffee (10.32±0.80 mg/g) than in MKSE
(8.49±0.34 mg/g) and control (10.29±0.51 mg/g). Caffeic
acid was the highest in control coffee (1817.93 mg/mL),
followed by MKSK (1313.64 mg/mL) and MKSE (1235.26
mg/mL). Chlorogenic acid was the highest in MKSK
coffee (6620.86 mg/mL), followed by control (5840.19
mg/mL) and MKSE (5778.68 mg/mL). Acrylamide content was lower in MKSE coffee (0.16±0.07 mg/kg) than
MKSK coffee (0.21±0.07 mg/kg).
P06-09
Quality Characteristics and Antioxidant Activities of
Onion Bread Fermented with Probiotic Leuconostoc
mesenteroides MKSR

1*, Min-Ji Kim2, Soo-Jeong Lee3,
Hui-Yeong Seong
1
Youngseung Lee , Yoonhwa Jeong1, Misook Kim1. 1Department of Food Science and Nutrition,
Dankook University, Chungnam 31116, Korea, 2Department
of JEY'S
F.I. Inc, Seongnam 13207, Korea, 3Department of Food
and Nutrition, Bucheon University, Bucheon 14632, Korea
This study was performed to develop the health functional bread using probiotic culture. The sourdough was
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made with Leuconostoc mesenteroides MKSR, and the
bread was prepared with the different amounts of onion
powder (OP) at 0, 5, 10 and 15% concentration. The pH
of dough was significantly increased from 4.31 to 4.78
with the increase of OP content. There was no significant
difference among the specific volume of all breads. Water
loss was observed in onion
breads compared to control
bread. For color value, L* value (lightness) of both crust
and crumb of bread
decreased with increasing OP content, whereas a* value (redness) and b* value (yellowness) were increased. In texture profile analysis, there
was no significant difference between hardness and gumminess depending on the OP content. However, onion
bread showed significantly lower values in cohesiveness,
springness and chewiness compared to control bread
(P <0.05). The reducing power and total polyphenol contents of bread were increased with the increased amount
of OP. In conclusion, the addition of OP did not changed
bread quality, but it increased antioxidant activity.
P06-10
Higher Production of γ-aminobutyric acid in Poison
Ivy by Co-Fermentation using Lactic Acid Bacteria

Young-Jun Jeon1*, Sam-Pin Lee1,2. 1Department of Food
Science and Technology,
Keimyung University, Daegu
42601, Korea, 2The Center for Traditional Microorganism
Resource (TMR), Keimyung University, Daegu 42601,
Korea
Poison ivy extract (PIE) as food ingredient was co-fermented by Leuconstoc citreum and Lactobacillus plantarum for the production of γ-aminobutyric acid (GABA).
In presence of 5% sucrose and 1% yeast extract the PIE
was cultured at 25℃ for 2 days in a static condition. The
Leuconostoc fermented PIE was added with 3% skim
milk, 5% monosodium-L-glutamate (MSG), and ndthen L.
plantarum starter (1%) was inoculated for the 2 lactic
acid fermentation at 30℃ for 7 days. During the 1st fermentation, the fermented
PIE showed pH 4.0, 0.7% acidity and 1.05x108 CFU/mL
viable cell counts of Leu.
citreum. After the 2nd fermentation, co-fermented PIE
indicated pH 4.86 and 0.92% acidity. Viable cell4 count of
Leu. citreum
and L. plantarum were 4.3x10 CFU/mL,
8.92x108 CFU/mL respectively. During the serial co-fermentation the MSG was completely converted for producing 2.5% GABA. Conclusively co-fermented PIE was
fortified with GABA and probiotics.
P06-11
Physiochemical Properties in Meju, a Fermented Soybean Paste by Mixing Starter Culture with Bacillus velenzensis and Aspergillus oryzae

Na-Young Gil*, Hee-Min Gwon, Soo-Hwan Yeo, SoYoung Kim. Fermented and Processed Food Science
Division, Department of Agrofood Resources, National
Institute of Agricultural Science, RDA, Wanju 55365,
Korea

The purpose of this study was to investigate the physiochemical properties of modified Meju inoculated with
Bacillus velenzensis NY12-2 and A. oryzae. During the
fermentation for 24 hours, the physiochemical properties
were conducted by analyzing moisture, pH, titratable
acidity, amino-type nitrogen and microbial community.
The moisture content and pH were not different according to experimental group and fermentation period. The
titratable acidity was shown the highest value in the B.
velenzensis and A. oryzae separately inoculation group
depending on fermentation period. Only two groups in
the single with A. oryzae and the mixed with B. velenzensis and A. oryzae were shown the high amino nitrogen after the fermentation for 24 hours. The bacterial
community in Meju by 16S rRNA sequencing was occupied by B. velenzensisn except the single group inoculated A. oryzae after fermentation for 24 hours. Base
on the analyzing by ITS3-4 sequencing, the fungal community in Meju co-inoculated with B. velenzensis and
A. oryzae separately was occupied by the Aspergillus
other. Consequently, in order to manufacture the modified Meju with two type strain of B. velenzensis and
A. oryzae, it should be considered suitable condition such
as inoculation time, co-culture etc.
P06-12
Change of Microbial Community and Metabolite in
Meju Inoculated with Two Starters of Bacillus velenzensis and Aspergillus oryzae

Na-Young Gil*, Hee-Min Gwon, Soo-Hwan Yeo, SoYoung Kim. Fermented and Processed Food Science
Division, Department of Agrofood Resources, National
Institute of Agricultural Science, RDA, Wanju 55365,
Korea
Gas chromatography mass spectrometry (GC-MS) and
next generation sequencing (NGS) were applied to investigate the effect of different starters, Bacillus velenzensis and Aspergillus oryzae on Meju fermentation.
Profiles of metabolites and microbial community in Meju
classified with 4 groups including control (without starter), single inoculated with Aspergillus oryzae, mixed
group inoculated individually or simultaneously with
Bacillus velenzensis and Aspergillus oryzae. As a result
of microbial community, Bacillus velezensis was remarkably high in three group (without B) on the first
day of fermentation. In case of B group regardless of fermentation, Aerosakkonema funiforme was shown the
high frequency at the level of 86.3∼86.8%. Fungal community in Meju were highly occupied by the genus
Aspergillus and unassigned other (above 99.9% in case
of control). Meju in B and C groups had relatively higher
levels of xylose, arabitol, sorbitol, and amino acid such
as glutamine, proline, glycine etc. and but lower levels
of sucrose and ketoglutaric acid compared to control or
D group. Consequently, when using starters containing
multiple microorganisms, it should be considered the antagonistic effects among the starters to obtain desired
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quality of Meju.
P06-13
Optimization for Lactic acid Fermentation Conditions
of Broccoli Sprouts Extracts Using Response Surface
Methodology

In-Ho Kim*, Seong-Ho Kim. Department of Food Engineering, Daegu University, Gyeongsan 38453, Korea
The purpose of this study was conducted to determine
the optimal condition of lactic acid fermentation for broccoli sprouts extracts using the response surface methodology (RSM). A central composite design was applied
to investigate the effects of three independent variables,
fermentation time (24∼72 hour; X1), broccoli extracts
concentration (4∼12°Brix; X2) and sub material concentration (2∼10°Brix; X3). Dependent variable were ferments characteristics and major components content.
Lactic acid bacteria2 count ranged from 11.01∼14.81
Log10 CFU/mL [R 0.8353(p<0.05)] and the maximum
lactic acid bacteria count value was 15.10 Log10 CFU/mL
at fermentation time 63.43 hr, broccoli extracts concentration 6.28°Brix and sub materials concentration 8.53
°Brix. Lactic acid bacteria count was influenced by all
independent variables. Lactic acid and quercetin incre-2
ment contents ranged from 5.70∼10.46
mg/mL [R
0.7939(p<0.05)] and 0.72∼2.73 μg/mL [R2 0.8628(p<0.01)].
And the maximum content of lactic acid and quercetin
increment contents was 10.10 mg/mL and 2.76 μg/mL
at fermentation time 62.98 hour, 50.36 hour, broccoli extracts concentration 5.77°Brix, 11.65°Brix and sub material concentration 8.19°Brix, 4.41°Brix, respectively. The
maximum sulforaphane content was 11.74 μg/mL at fermentation time 40.92 hour, broccoli extracts concentration 11.55°Brix and sub material concentration 4.58°Brix.
And quercetin and sulforaphane increment contents were
affected by broccoli extracts concentration. Optimum
fermentation conditions through superimposing the response surface of each dependent variable were established as follows: fermentation time 55hour, broccoli extracts concentration 10°Brix and sub material concentration 5.5°Brix.
P06-14
Effects of Aspergillus oryzae and Bacillus subtilis Fermentation on the Metabolic Composition of Soybean
Residues

Hyejin
Hyeon1*, Cheol Woo Min2, Keumok Moon3, Jaeho
Cha3,4, Sun Tae Kim2, Jae Kwang Kim1. 1Division of Life
Sciences,2 Incheon National University, Incheon 22012,
Korea, Department of Plant Bioscience, Life and Industry Convergence Research Institute,
Pusan National University, Miryang 50463, Korea, 3Department of Microbiology, College of Natural Sciences,
Pusan National University, Busan 46241, Korea, 4Microbiological Resource
Research Institute, Pusan National University, Busan
46241, Korea

Although soybean (Glycine max L. Merill) is a valuable
resource for food materials, its natural form has little direct use due to indigestion caused by anti-nutrient factors such as oligosaccharides and trypsin inhibitors.
Consequently, soaking, heating, and fermenting are conducted as key processes to make soybean products,
which results in the release of useful metabolites. In this
study, metabolic profiling was performed to compare the
effects of inoculated microbes (Aspergillus oryzae or
Bacillus subtilis) on the soybean residues after water
extraction. Multivariate analysis showed distinct separations of soybeans according to fermenter species, and
metabolic pathway approach revealed different fermentation strategies between two microbes. On A. oryzae
fermentation, organic acids, γ-aminobutyric acid, and
glutamine levels were elevated, closely related with carbohydrate and glutamate metabolism. In contrast, contents of most amino acids and isoflavones were abundant
on B. subtilis fermentation, which indicated the high activity of proteases and β-glucosidase. The obtained results were concluded to be useful for the optimization
of processing steps in terms of nutritional preferences.
P06-15
Co-Production of Poly-γ-Glutamic Acid and GammaAminobutyric Acid by Fermenting Red Ginseng Concentrate with Bacillus subtilis and Lactobacillus plantarum

Yun-Geum-Sang Gwak1*, Sam-Pin Lee1,2. 1Department
of Food Science and 2Technology, Keimyung University,
Daegu 42601, Korea, The Center for Traditional Microorganism Resource (TMR), Keimyung University, Daegu
42601, Korea
Co-fermentation of Red ginseng concentrate was performed by Bacillus subtilis HA and Lactobacillus plantarum EJ2014 to enhance the production of both poly-γglutamic acid (γ-PGA) and γ-aminobutyric acid (GABA).
In the presence of 2% glucose, 5% mono sodium-L-glutamate (MSG) and 2.5% skim milk, the red ginseng concentrate was diluted 20-folds and fermented at 42℃ for
2 days in the shaking condition (160 rpm). The first fermentation of red ginseng diluted (RGD) was carried out
with 5% Bacillus subtilis HA starter. L. plantarum
EJ2014 starter (1%) was used for the second lactic acid
fermentation at 30℃ for 5 days in stationary condition.
During the first alkaline fermentation, the fermented
RGD showed pH 7.88, 0.12% acidity, 9.18 log CFU/mL
viable cell counts of B.n subtilis HA. The consistency index showed 0.04 Pa·s indicating 4.73% mucilage content. After the second lactic acid fermentation by L. plantarum, the co-fermented RDG indicated 0.40% acidity
and pH 6.05. Viable bacterial count of B. subtilis HA and
L. plantarum EJ2014 were 5.28 log CFU/mL, 9.22 log
CFU/mL, respectively. During co-fermentation of RGD
the MSG was completely converted for producing 1.5%
GABA. Conclusively, the serially co-fermented RGD
could be fortified with γ-PGA, GABA, and probiotics.
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P06-16
Development of Bioconversion-Platform to Produce
Bioactive Flavonoid Derivatives using Lactic acid Bacteria

Gun Su Cha1 1*, Chan Mi Park1 2,1 Dong-Gyu Kim1, MinJung Kang , Jung-Hye Shin . Department of research
and development, Namhae Garlic 2 Research Institute,
Namhae 52430, Republic of Korea, Department of Biological Sciences and Biotechnology, School of Biological
Sciences and Technology, Chonnam National University,
Gwangju 61186, Republic of Korea
Flavonoids are polyphenol compounds found in almost
plants, including fruits, vegetables, and natural medicine.
Most flavonoids are present in plants as glycosides and
are converted into aglycones by rhamnosidase and glucosidase of microorganisms. Flavonoids from plants
were reported to have pharmacological efficacy such as
anti-inflammatory, anti-oxidant, and anti-carcinogenic
and to be considered as alternative to synthetic drugs.
Lactic acid bacteria (LAB) is an organism that produce
lactic acid as the end product of carbohydrate fermentation. Food fermentations by LAB are thought to be improve flavor and bioavailability of natural substances
such as phenolic compounds, amino acids, and glycosides. Thus, Bioconversion of natural substances by LAB
have been widely studied. Here, to develop bioconversion-platform using LAB, rhamnosidase and glycosidase
activities of 45 LABs were investigated. Among them,
16 species shown rhamonosidase activity and 42 species
existed glucosidase activity. Also, LAB converted major
flavonoid glucosides of citrus to their aglycone forms.
Generated flavonoid derivatives were analysed by HPLC
and LC-MS. These results suggest that LAB could be
developed as a bioconversion-platform to diversify flavonoid aglycone derivatives.
P06-17
Generation of Hesperetin Metabolites by Bacterial
CYP102A1 Mutants

Gun Su Cha1 1*, Chan Mi Park1 2,1 Dong-Gyu Kim1, MinJung Kang , Jung-Hye Shin . Department of research
and development, Namhae Garlic 2 Research Institute,
Namhae 52430, Republic of Korea, Department of Biological Sciences and Biotechnology, School of Biological
Sciences and Technology, Chonnam National University,
Gwangju 61186, Republic of Korea
Cytochromes P450 (P450s or CYPs), monooxygenase,
have great potential as biocatalysts in pharmaceutical
and fine chemical industries, because they catalyse diverse oxidative reactions using a wide range of substrates. Engineering of CYP102A1 through site-directed
and random mutagenesis were reported to generate human P450-like activities toward various marketed drugs
and steroids. Hesperetin is a flavanone, and found in citrus fruits such as oranges, lemons, and citron. Hesperetin
was also reported to have pharmacological efficacy such

as anti-inflammatory, anti-oxidant, hypolipidemic, and
anti-carcinogenic effect. Human CYP1A1 and CYP1B1
metabolized hesperetin by O-demethylation and produced eriodictyol. However, mebabolites of hesperetin by
CYP102A1 and its mutants were not established well.
In this study, catalytic activity of wild type and 46 mutants of CYP102A1 toward hesperetin was investigated.
Hesperetin and metabolites were analyzed by high performance liquid chromatography (HPLC). Wild type of
CYP102A1 could not metabolize hesperetin, but 14 mutants shown activity toward hesperetin. The metabolite
was identified as a hydroxylated-product by liquid chromatography-mass spectroscopy (LC-MS). These results
suggest that CYP102A1 mutants could be a biacatalyst
to generate derivatives of various flavanone.
P06-18
Development of Doenjang with Soybean Fermentation
Food Ingredients (Vit k2, γ-PGA) using B. subtilis

Myung-Su Lee, Moon-Soo Kim, Se-Jin Kim*. Department of Food Research Center, Tobagi Food Corp. 29
Sunchang-ro, Sunchang-eup, Sunchang-gun, Jeonbuk,
Korea
Recently, osteoporosis, one of the most common diseases
found in the elderly even in the younger generation has
become a social issue. This study was performed to improve the quality of soy bean paste containing vitamin
K2 which acts on bone mineralization and containg fermented soybean with γ-PGA which promotes the absorbtion of potassium in the intestine. The soybean used
in this study was Dae-Won soybean, which was soaked
for 18hrs in to the water and drained at 10 minutes, and
injected with 0.5% and 1%, Bacillus subtilis SRCM
100757 strains received MIFI, with soybeans grown at
120℃ for 30 minutes cooking treatment. Fermentation
was carried out at 37℃ and 40℃ for 24 hrs and 48 hrs,
checked every quality changes by conditions. We controlled each process set up by the conditions above in
order to observe the differences related to production of
vitamin K2 and γ-PGA. The rusult was that the amino
acid content increased, with the passage of time and “L
value” and “b value” decrease over time, while the “a
value” hardly changed. MK-7 content and γ-PGA value
are increased with time at each injected concentration,
and it suggested that the result we found out positively
has a possibility for being used to make Doenjang.
P06-19
Establish for Manufacturing Process of Craft Beer using Indigenous Yeast

Nam jun Kim*, Jeong Hwan Je, Bong-Hwan Chung, Heo
Seong Il. Hongcheon Institute Of Medical Herb, Hongcheon 25142
Making for craft beer type of pale ales, kind of malt and
hop has various prepared using S-04 an indigenous yeast
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developed in Gangwondo Agricultural Research & Extention Services. A comparative experiment have proceeded with a commercial beer and craft beer using commercial yeasts US-05 (Safale), WLP002-1 (White Labs)
which are commonly used for the manufacture of existing pale ale. Sensory Evaluation contents for Five craft
beers with different rate of malt and hops have assessed
with a total score of 100 out of 20 points each about preference such as appearance, aroma, savor, feeling in oral,
overall impression. We are discuss that it can be used
as yeast of Pale Ale beer because there was no significant difference in the preference between craft beer
with US-05 and S-04. In addition, we are establish for
the manufacturing process of craft beer using S-04 yeast
craft beer was prepared by fermentation period and aging
period and sensory evaluation was performed. Finally,
we were found for production process with 18∼20℃ fermentation temperature, 6 days fermentation period, 2
weeks aging temperature.
P06-20
Selection and Fermentation Characteristics of Acetic
Acid Bacteria for Producing Brown Rice Vinegar

Eun Ah Shim2 1*, Kyung Eun Moon11, Hyeon Hwa Oh1, Do1
Youn
Jeong , Geun-Seoup Song , Young Soo Kim .
1Department of Food Science and Technology, Chungbuk
National University, Korea, 2Microbial Institute for Fermentation Industry (MIFI), Sunchang, Korea
This study was conducted in order to manufacture high
quality brown rice vinegar using an acetic acid strain
isolated from natural fermented vinegar and to evaluate
the change in functional component during incubation
time. Acetobacter pasteurianus JBA172705 strain selected as starter had the highest acid production with
4.4% total acidity. To prepare brown rice vinegar, JBA
172705 culture was added (8.08 log CFU/mL) to brown
rice makgeolli. During 16 days of incubation, the physicochemical characteristics (pH, °Brix, total acidity) and
functional components (organic acid, free amino acid, total phenolic compound) were evaluated. The total acidity
of the brown rice vinegar after 0, 8, and 16 days of fermentation was 0.51, 3.86, 6.03%, respectively. The acetic
acid content was increased by 15 times from 416.1 mg%
to 6532.9 mg%. As the fermentation progressed, the free
amino acid content tended to decrease significantly.
These results can be useful in the production of high
quality brown rice vinegar with regards to functional
compounds.
P06-21
쌀 처리 조건에 따른 숙성 약주의 이취 및 변색 평가

최정실*, 김영미, 정석태, 강지은. 국립농업과학원 발효가
공식품과
처리 조건을 달리한 쌀이 약주의 가속 숙성에 따른 품질
변화에 미치는 영향을 알아보기 위해 팽화미 및 찐쌀을 전

분 원료로 하고 균주를 달리한 발효제를(Aspergillu luchuensis; 시판 백국, A. awamori 60247, 및 A. niger 34-1)
사용하여 약주를 담가 45℃에서 2주간 가속 숙성한 후 약주
의 이화학적 및 관능 특성 변화를 살펴보았다. 그 결과, 원
료 및 발효제별 숙성 약주의 이화학적 변화에서는 환원당
의 경우 팽화미 약주보다 쌀약주에서 20.62∼43.7배 증가하
였고 색도는 원료보다 발효제에 따라 차이를 나타냈다. A.
awamori 60247은 처리를 달리한 전분 원료의 영향을 거의
받지 않았으나 백국의 경우 쌀약주 색도가 1.08배, A. niger
34-1팽화미 약주에서 1.35배 증가하였다. 원료 및 발효제
별 숙성 약주의 관능적 변화를 살펴보기 위해 주성분 분석
을 실시한 결과, 숙성 전에는 원료에 따른 뚜렷한 연관성을
찾을 수 없었으나 숙성 후에는 갈변과 관련된 황색도, 적색
도 등과 이취 중 간장향이 쌀을 원료로한 약주와 연관성이
높은 것으로 나타났다.
P06-22
Characteristics of Cheonggukjang Prepared with Various Soybean Cultivars

Seung-Wha Jo*, Eun-Ji Kim, Jin-Kyeong Kim, SeungHee Ham, Do-Youn Jeong. Microbial Institute for Fermentation Industry(MIFI), 61-27, Minsokmaeul-gil, Sunchang-eup, Sunchang-gun, Jeonbuk, Republic of Korea
This study was done in order to investigate the changes
in characteristics of Cheonggukjang for soybean cultivars during fermentation. Cheonggukjang of 12 cultivars
that were inoculated with Bacillus subtilis SRCM101063
was produced, and, then, it was measured for moisture
content, pH, acidity, amino nitrogen and organic acid,
free sugar, isoflavone. No significant differences in moisture contents, pH, acidity were detected among the
Cheonggukjang for soybean cultivars. The amino nitrogen content of 48 hours fermented Cheonggukjang was
highest in Deapung-2. Saedanbaek had the highest crude
protein contents of 0 hours and 48 hours fermented
Cheonggukjang. The major organic acid of Cheonggukjang were lactic acid. Saekeum were higher than other
cultivar in the 48 hours fermented Cheonggukjang. According to the analysis of free sugar, fructose had an especially high ratio in the 48 hours fermented (Daewon).
The isoflavone were detected daidzein, genistein in
Cheonggukjang. The daidzein contents of 48 hours fermented Cheonggukjang was highest in Saekeum (940.09
ppm) and genistein was highest in Deapung-2 (1251
ppm).
P06-23
Fermentation Rice Bran Danmooji of using SRCM101643
and SRCM102598

Jin-Kyeong Kim*, Seung-Wha Jo, Eun-Ji kim, Do-Youn
Jeong. Microbial Institute for Fermentation Industry,
Sunchang 56048
In this study, the quality characteristics of fermented rice
bran Danmooji with Lactobacillus plantarum SRCM
101643 and Saccharomyces cerevisiae SRCM102598. The
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rice bran Danmooji of radish were drying at 30℃, 7 day.
The manufacture of rice bran Danmooji addition, rice
bran 15%, solar salt 6%, sugar 6%, red pepper seed 10%,
strains inoculation 10% and fermented conditions at temperature 30℃, 5 day. The moisture contents were lower
in by fermentation days and salinity were higher varied
significantly. The pH of rice bran Danmooji from 3.97∼
4.15 (after 5 days of fermentation) and lower L. plantarum SRCM101643. The total acid contents and pH
showed different results. In the texture analysis, the rice
bran Danmooji resulted in the lower by fermentation.
Result of sensory evaluation revealed that the taste and
overall of rice bran Danmooji with SRCM102598 4.44±
0.53 were significantly higher than in the SRCM101643.
The texture results were higher rice bran Danmooji with
SRCM101643 4.33±0.50 than in the SRCM102598. Therefore, the results from this study suggest that the possibilities product development with rice bran fermentation
Danmooji strain inoculation were than in the control.
P06-24
유산균 발효 식혜의 품질 특성

1, 정도연2, 김영수1, 송근섭1. 1전북대학교
오병민1*, 장소원
2
식품공학과, 발효미생물 산업진흥원
본 연구는 막걸리에서 5종의 유산균을 분리한 후에 총산도
(2.03%)가 가장 높은 Lactobacillus plantarum (LM001)을
식혜에 2일 동안 발효(37℃, 120 rpm)하여 품질 특성을 분
석하였다. 식혜는 젖산발효에 의해서 당도, 환원당 및 pH
는 발효 전(0일) 11.30°Brix, 89.11 mg/mL 및 4.54에서 발효
후(2일) 9.38°Brix, 68.39 mg/mL 및 2.80으로 감소한 반면
에 총산도와 유산균 생균수는 0.01%와 6.33 log CFU/mL
에서 0.52%와 8.43 log CFU/mL로 증가하였다. 또한 유기
산과 유리당 분석의 결과는 주된 유기산과 유리당은 lactic
acid와 maltose로 검출되었으며 발효 전(0일) 144.66 mg%
와 8504.01 mg%에서 발효 후(2일) 961.63 mg%와 6503.92
mg%로 lactic acid는 증가하였으나 maltose는 감소하였
다. 유산균 식혜의 발효 전과 발효 후, 항산화 활성(DPPH
radical scavenging activity, ABTS radical scavenging
activity 및 reducing Power)은 각각 약 58.65∼66.90%,
39.57∼46.09% 및 0.39∼0.46로 감소하였으나 비만 억제 활
성은 0.71∼60.61%로 증가하여 기능적 특성에 따라 다소
차이를 나타내었다.
P06-25
Physicochemical Properties and Antioxidant Activities
of Fermented Berry Fruits (Blueberry and Rubus coreanus Miquel) by Acetic Acid Bacteria

Eun-Ji Kim*, Seung-Wha Jo, Jin-Kyeong Kim, SeungHee Ham, Do-Youn Jeong. Microbial Institute for Fermentation Industry (MIFI), 61-27, Minsokmaeul-gil, Sunchang-eup, Sunchang-gun, Jeonbuk, Republic of Korea
This study investigated physicochemical properties and
the antioxidant activities of the fermented berry fruits
(blueberry and Rubus coreanus Miquel) by acetic acid
bacteria 10 strains. The viable cell counts of all Aceto-

bacter pasteurianus increased up to 6.9∼7.5 log CFU/mL
at 27℃ for 5 days in berry fruits. The acidity of blueberry
(BB) and Rubus coreanus Miquel (RCM) were 1.5∼4.5%

and 2.8∼6.1%, respectively, after 5 days of fermentation.
Antioxidant activities was determined to evaluate DPPH
radical scavenging rate, total phenolic compound contents and total flavonoid contents. The DPPH scavenging
activity of the BB after fermentation by A. pasteurianus
CHO2394 was 35.3±1.8%. These activity was higher than
other strains. Among the fermented RCM by A. pasteurianus CHO2386 had the highest total phenolic compound
contents (24.42±0.01 ㎎ GAE, gallic acid equivalent/g)
and total flavonoid contents (16.32±0.89 mg/g) which
correlated strongly with its antioxidant activity. The results suggest that the fermented BB by A. pasteurianus
CHO2394 and fermented RCM by A. pasteurianus
CHO2386 has potential as functional materials in food
industry.
P06-26
Volatile Compounds and Free Amino Acids of Defatted
Sesame Seeds Soy-sauces with Bacillus subtilis
SRCM103716

Eun-Ji Kim1 1*, Seung-Wha Jo11, Jin-Kyeong Kim21, SeungHee Ham 2, Do-Youn Jeong
, Kum-Suk Kim , BeomSeok Choi , Nam-rye Lee3. 1Microbial Institute for Fermentation Industry (MIFI), 61-27, Minsokmaeul-gil,
Sunchang-eup, Sunchang-gun, Jeonbuk, Korea, 2CHAMGOEUL Co., Ltd., 95-17,
Sundongsandangil, Gimje-si,
Jeollabuk-do, Korea, 3Defence Agency for Technology
and Quality Combat Material Center
This study was conducted to investigate the analysis of
free amino acid and volatile compounds on the two kinds
of defatted sesame seeds soy-sauces (DSSS). The experiments were carried out with 0% (A100) and 5%
(A95B5), respectively, of the ratio relative to the fermented by B. subtilis SRCM103716. Free amino acid
content in the A95B5 (333.6 mg/g) was higher than the
A100 (319.3 mg/g). And The content of glutamic acid
in the A95B5 (70.44 mg/g) was higher than the A100
(15.01 mg/g). Three kinds of free amino acid with a bitter
taste were Isoleucine, leucine and phenylalanine. That
were found to be lower than A100 (4.8%, 8.4%, 5.8%)
in A95B5 (4.0%, 6.2%, 4.9%), respectively. A total of 61
compounds were detected in samples (A100 and A95B5).
Acids (20.98%), aldehydes (19.1%), alcohols (8.5%), esters (8.14%), and aromatic compounds (6.0%) were dominant in the A100 soy-sauce, whereas aldehydes (25.6%)
and aromatic compounds (24.6%) were dominant in
A95B5. Compared with A100, A95B5 showed higher
5.3% of 3-methyl butanal with fruit and malt and 17.0%
of 2-methyl phenol with smoke, tree and bacon.
P06-27
Isolation and Characterization of Myrosinase from
White Mustard (Sinapis alba) Seeds
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Ran Lee*, Young Hwan Ko. Department of Food Bioengineering, Jeju National University, Jeju 63243, Korea
Myrosinase (thioglucosidase) is the only known S-glycosidase, which belongs to glycoside hydrolase family 1
together with β-glucosidases. Myrosinases are found in
a variety of edible plants, mostly Brassicaceae, and catalyze the hydrolysis of secondary plant metabolites recognized as glucosinolates. In this study, myrosinase was
isolated from the white mustard (Sinapis alba) seeds. Its
thermodynamic characteristics and substrate specificity
were investigated. The effects of some compounds known
to affect on glycoside hydrolase were tested for their activities on the myrosinase. The enzyme was purified
from white mustard seeds by a sequential process of ammonium sulfate fractionation, Concanavalin A-Sepharose affirnity column chromatography, and gel permeation chromatography. The purity of the myrosinase
preparation was confirmed by acrylamide gel electrophoresis and on-gel activity staining with methyl red.
The optimum catalytic reaction temperature of the myrosinase was 43℃ and the activation energy for inactivation was 18.3 kcal/mol. Its Km and Vmax were 1.30
mM and 270.27 μmol/min for sinigrin, and 4.72 mM and
29.67 μmol/min for p-nitrophenyl-β-d-glucopyranoside
(p-NPG), respectively. Being compared with sinigrin,
neither salicin nor indican was not a good substrate of
the myrosinase. Ascorbic acid, a known cofactor of myrosinase, showed maximum activity around 0.3 mM for
both substrate sinigrin and p-NPG. Cysteine among the
thio compounds tested was the best activator of the
myrosinase. Glutathione also promoted the enzymatic
hydrolysis of sinigrin and p-NPG at 6.0 mM concentration. But methionine without a free sulfhydryl group did
not promote remarkably the hydrolysis of sinigrin nor
p-NPG.
P06-28
Screening of Lactic Acid Bacteria with High Antimicrobial Activity and Isolation and Identification of Active Peptide from Metabolite

Dong-Hun1,3 Nam1*, Seok-Hee 1,2Lim1, Su-Jin Kang11, HyunTeak Oh 2, Joong-Hark Kim , Jung-Keun
Lee , DeogHwan Oh , Ramachandran Chelliah3. 1Erom Company
Limited, R&D canter, Chuncheon 24427, Korea, 2Department of Medical Biotechnology and Biotechnology,
Kangwon
National University, Chuncheon 24341, Korea,
3Department of Food Science and Biotechnology, Kangwon National University, Chuncheon 24341, Korea
Lactic acid bacteria is known to help healthy lifestyle in
human by control of gut microbiome or regulation of immune system. Some lactic acid bacteria have been reported to prevent inflammatory bowel disease or irritable
bowel disease by control antibiotics in resistance to pathogen. In this study, we screened probiotic strains with
high antimicrobial activity and isolated active peptide.
We tested antimicrobial activity for 55 lactic acid bac-

teria, we could separate four strains of lactic acid bacteria
with high antimicrobial activity. In particular, selected
lactic acid bacteria also showed an immune enhancing
activity. We screened the optimal culture condition of selected lactic acid bacteria for pH, temperature, culturing
time with 5L Jar9 fermenter. Starter culture was performed in 3.2×10 inoculation concentration of lactic acid
bacteria and pH 4.37, temperature 37℃. And the scale-up
culture test was carried out for 48 hours at the condition
of 37℃, 0.5 vvm, 400 rpm and pH 6.2. The selected lactic
acid bacteria reached a maximum growth rate in 24 hours
and the number of bacteria was maintained up to 48
hours. The active compound exhibiting antimicrobial activity was presumed to be peptide produced by lactic acid
bacteria, and active peptide was identified using HPLC/
MS and peptide sequencing.
P06-29
Reduction of Soluble Tannins during Processing of
Sweet Persimmon

So-Yeon Kang*, Hye-Rin Kang, Han-Byeol Kim, MyoJeong Kim. Department of Food and Life Science, Inje
Univeristy, Gimhae 50834, Korea
Sweet persimmons (Diospyros kaki Thunb.) are harvested excessively during the autumn harvest season.
Due to their low shelf life, there are some attempts to
process sweet persimmons for development as processed
foods. In this study, the change of soluble tannins in
sweet persimmons during process was investigated and
their reduction methods were suggested. The contents
of soluble tannins increased during softening more than
3 times compared with a control. The heat treatment at
high temperatures (60∼121°C) also caused the increase
of soluble tannins up to 4 times. To reduce the soluble
tannins, which is the cause of astringent taste, some proteins (casein, soy protein isolate, and whey protein) and
gums (guar, xanthan, and arabic gum) were added to the
extract of sweet persimmon. Among them, casein and
xanthan gums showed the best effect on the soluble tannin reduction, and about 40 to 60% of initial soluble tannins were removed successfully. The reason seems that
the soluble tannins can bind to the polymeric materials
such as proteins and gums to convert insoluble tannins
which have no astringent taste. The results obtained in
this study may be used as basic data to develop products
with sweet persimmons, which will contribute to the improvement of sweet persimmon value.
P06-30
Development of Fermented Milk (Yogurt) Using Sweet
Persimmon Concentrate

Hye-Rin Kang*, So-Yeon Kang, Myo-Jeong Kim. Department of Food and Life Science, Inje University, Gimhae
50834, Korea
This study was conducted with the aim of development
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of fermented milk (yogurt) using sweet persimmons in
order to increase the availability of sweet persimmons,
which are harvested excessively during harvest season.
For making yogurt, sweet persimmon concentrate (45
°Brix) was added to the final concentration of 10, 15, and
20% (SPC10%, SPC15%, and SPC20%, respectively) instead of a part of the skim milk powder, and fermented
for 0, 2, 4, 6, and 8 hr at 37°C by adding a commercial
starter culture. The pH was rapidly dropped at 2 hr, and
decreased gradually according to fermentation time.
After 8 hr fermentation, the pHs of control, SPC10%,
SPC15%, and SPC20% were 5.01, 4.53, 4.41, and 4.34,
respectively. The acidity of yogurts increased to 1.131.53% due to the formation of lactic acid. The yogurts
were fermented successfully at all samples and the overall acceptability was good except for some astringent
taste. In addition, the results for total bacterial count, lactic acid bacterial count, and total polyphenol content were
measured. The development of yogurt using sweet persimmon concentrate is expected to contribute to the expansion of the availability of sweet persimmon.
P06-31
Investigation of Transglycosylation Reactions Catalyzed
by an Alpha-Galactosidase

Jetendra Kumar Roy*, Hee-Jeong Ahn, Young-Chang
Kim, Ye-Ji Lee, Young-Wan Kim. Department of Food
and Biotechnology, Korea University, Sejong 30019, Korea
A gene for an alpha-galactosidase from an intestinal
bacteria belonging to glycoside hydrolase family 36 was
cloned and the recombinant enzyme was produced in
Escherichia coli BL21 (DE3). The alpha-galactosdiase
catalyzed efficient transglycosylation using 4-nitrophenol alpha-galacto- pyranoside (pNP-alpha-Gal) as
the sugar donor, resulting in the formation of alpha(1->6)- galactosyl transfer products with various pNP
sugars as the sugar acceptors. Based on initial rates for
the pNP sugar accepotrs during transglycosylation, pNPalpha-Gal was the best acceptor, followed by pNP-beta-galactopyranosides and pNP-alpha-glucopyranoside.
Of 20 tested normal sugar acceptors, galactose, lactose,
and cellobiose showed more transfer products using
pNP-alpha-Gal as the sugar donor. These results suggest that the enzyme has a broad substrate spectrum due
to the (+)2 subsite which accepts alpha-linked and beta-linked sugar units. The translycosylation reactions
with cellobiose, lactose and lactulose were conducted in
a preparative scale (5 mL) with 20 mM pNP-alpha-Gal
as the donor sugar and 200 mM a sugar acceptor. After
removal of pNP compounds using C18 cartridge, followed
by gel permeation chromatography, the transfer products
were isolated in about 50% of yields. ESI-MS and NMR
analysis revealed that the transfer products were alpha-galactosyl acceptors. In conclusion, the alpha-galacosidase would be used for the synthesis of alpha-galactosyl oligosaccharides.

P06-32
Verification of Biological Activities in Saccharomyces/
Defatted Mealworm Larva Ferment and Non-Ferment
Extracts for Functional Antioxidants and Skin Whitening

1, KangSung-Ju1Lee1*, Kyung-Yun
Kang1, Jun-Ki Park
2
1
Min Heo
, Ho-Yeol Jang , Chae-Young Jang , Tae-yang
Jeong3, Ji-Hee Kim4, Kyung-Wuk Park1. 1Suncheon Research Center
for Natural Medicines, Suncheon, Republic
of Korea, 2Department of Pharmacy, Sunchon National
University, Suncheon 540-742, Republic of Korea, 3Department of Food and Nutrition, Sunchon
National University, Suncheon 57922, Korea, 4Department of Development in Oriental Medicine Resources, Sunchon National
University, Suncheon, Korea
The biological activities of Saccharomyces/defatted mealworm larva ferment and non-ferment extracts (SMFEs
and SMNFEs) were investigated. Solvent extraction was
performed using fermented ethanol and dried samples.
Antioxidant activities, reducing potentials, and polyphenolic, tannin, and flavonoid compounds were evaluated in SMFEs and SMNFEs using various assays.
Two types of extracts were used, employing standard
methods. The maximum antioxidant activity was in the
SMFEs, and antioxidant activity was positively correlated with polyphenolic compounds (total phenolic content and total flavonoid content). Also, fermented extract
showed significant inhibition of melanogenesis and cell
tyrosinase with no effect on cell proliferation. Similarly,
a significant correlation was observed between antioxidant activities and reducing potentials, indicating that
reducers present in SMFEs are major contributors to
their antioxidant potentials. And fermented Saccharomyces/defatted mealworm larva extracts could be used as
a potential mediator to induce skin whitening. Thus,
SMFEs can be used in pharmaceuticals as well as functional materials.
P06-33
Effect of Pullulanase Debranching and Recrystallization
on Structural, Physicochemical, and in Vitro Digestibility Properties of Rice Flour

Ye-eun Lee*, Min-Hye Jang, Yoon Hyuk Chang. Department of Food and Nutrition, and Bionanocomposite Research Center, Kyung Hee University, Seoul 02447, Korea
The present study investigated the effect of pullulanase
debranching and recrystallization on structural, physicochemical, and in-vitro digestibility properties of rice
flour (RF). RF was debranched with different concentrations of pullulanase treatment (100, 300, and 500
PUN/g flour) at 55°C and recrystallized at 25°C for 24
h. According to X-ray diffraction (XRD) patterns, enzamatically modified_RF (EM_RF) showed a mixture of B
and V-type XRD patterns while RF showed A-type
XRD pattern. FT-IR
spectra showed that the absorption
band at 995 cm−1 was related to the ordered crystalline
structure of the starch, and the crystallinity of EM_RF
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was higher than that of RF. With increasing pullulanase
concentrations from 0 to 500 PUN/g flour, resistant
starch (RS) contents were significantly increased from
12.33 to 32.92% respectively, and amylose contents were
significantly increased from 10.60 to 36.93%, respectively. When the amylopectin was debranched by pullulanase, high amounts of the short chain amylose were released and then they rearranged into the new double
helices via hydrogen bonds to form RS during the retrogradation process. EM_RF prepared by pullulanase
showed higher probitic growth for Lactobacillus rhamnosus ATCC 7469 and Bifidobacterium longum ATCC
15707 than inulin, suggesting that EM_RF can be used
as prebiotics in the food industry.
P06-34
Production of 1,4-Dihydroxy-2-Naphthoic Acid, a Bifidogenic Growth Stimulator in Protaetia brevitarsis Extraction

SunMee Hong*, TaeHa Kim, EunShin Ju, JungA Kim.
Dep. Research and Development, Inst. Gyeongbuk Marine Bioindustry, Korea
The production of 1,4-dihydroxy-2-naphthoic acid
(DHNA) was investigated using a fed-batch culture of
2 Weissella sp in Protaetia brevitarsis (Pb) extract.
DHNA is a precursor of menaquinone (MK) and is transformed to MK by combination with an isoprenoid unit.
The maximum DHNA concentration observed in the aeroibic fed-batch culture was higher than the maximum
DHNA concentration observed in an aerobic batch culture. More over DHNA production was affected by the
dextrose feeding rate; this suggests that dextrose metabolism participated in the syntheses of these products
in Pb extract. Also, the supernatant of fermented Pb produced by Weissela sp presented the BGS activity. This
is the first report describing the processing method, effect and characterization of edible insect fermented by
LAB. *This work was supported by IPET through AgriBio industry Technology Development Project, funded
by MAFRA (118034-2 and 818011-2).
P06-35
The Contents of Phenolic Components and Antioxidant
Capacity of Fermented Blackcurrant (Ribesnigrum L.)
after Enzyme Treatment

Yong Gi Jo, Ju Young Hwang*, Kap Seong Choi. Department of Food Science and Technology, Sunchon National
University, Suncheon 57922
This study was performed to determine target phenolic
components and antioxidant capacity of blackcurrant
musts during fermentation. Mashed fruits of blackcurrant (MB) was fermented after treatment with enzyme (FE0∼FE3) or without enzyme (FT1∼FT3) at 3
0℃ for 72 hours. The contents of total polyphenols, flavonoids and chlorogenic acids were compared during

fermentation. DPPH radical scavenging activity and
ABTS reducing power were also determined. Total polyphenol content was the highest in FE1 (24 hours with
enzyme) by 20.95 mg/mL while the lowest content was
shown in FT1 (24 hours). Total flavonoid content of FE0
(0 hour with enzyme) was the highest by 0.59 mg/mL.
Total anthocyanin contents of all samples decreased during fermentation while FE0 showed the highest value.
Total chlorogenic acid content of FE0 was the highest
by 0.37 mg/mL and all the samples of enzyme treatment
showed higher contents than that of MB (0.23 mg/mL).
DPPH⁺ radical scavenging activity of FE0 was the highest by 82.35% while control (25 ppm ascorbic acid) and
MB samples showed 28.84% and 39.52 %, respectively.
ABTS reducing power of FE0 was also the highest by
99.55%. The results indicated that enzyme treatment before fermentation can improve the functional properties
of fermented blackcurrant must for preparing health beneficial products.
P06-36
Bioconversion of Immature Canavalia Gladiata Hull by
Fermentation with Lactic Acid Bacteria

Dong1 Hun Lee1*, Wenyan2 Huang1, Bok Kyung
Han1, Wan
1
1
Heo , Kyoung A Hwang , Young Jun Kim . Department
of Food2 and Biotechnology, Korea University, Sejong
30019, Department of Agrofood Resources, National
Institute of Agricultural Sciences, RDA
Immature Canavalia Gladiata Hull (ICGH) was approved
as a novel food ingredient in South Korea in 2017 due
to its traditional edible history and scientific verification
of its safety. However, ICGH is not well known food material and research data on its functionality is insufficient.
In legumes, glycosidic compounds can be converted into
aglycon by some lactic acid bacterial fermentation. The
change in characteristics and the profile of active compounds of ICGH was studied. Two strains among 28
LAB was isolated from Kimchi based on α-amylase and
glucosidase activity were selected and were identified as
Lactobacillus plantarum and Lactobacillus casei spp.
respectively. In order to determine the applicability for
fermentation, pH and viability were measured with 5%,
7.5%, 10% (w/v) ICGH in MRS media. There was no
significant change in both parameters with up to 10%
ICGH addition. However, the contents of aglycon forms
of phenolic compounds were increased by LAB fermentation. These findings suggest that LAB fermentation
can improve bioavailability of ICGH in an optimized
condition.
P06-37

Saccharomyces Cerevisiae를 활용한 표고버섯, 양송이버
섯 발효의 이화학적 특성 연구

유수빈, 조현서, 한지수, 박다솔, 서효은, 노희경, 이송미*.
동신대학교 식품영양학과
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본 연구는 Saccharomyces Cerevisiae를 표고버섯, 양송이
버섯 가루에 접종시켜 0시간, 24시간, 48시간, 72시간 발효
시켰을 때 이화학적 특성 및 항산화 특성에 대해 연구하였
다. 표고버섯분말의 pH는 발효 12시간(5.82±0.07)에서 24
시간(5.77±0.04)에 증가하는 추세를 보이다가 48시간(4.10
±0.02)에서 급격하게 낮아지는 결과를 보였고 이후 유지되
었다. 산도는 pH와 반대로 발효 전보다 발효 후에 상승하
였고 48시간(0.36±0.00) 발효 했을 때 급격하게 상승하는
결과를 보였다. 아미노태 질소 함량은 발효 12시간(140.00±
0.00)에서 급격하게 낮아지고 24시간(186.67±8.08)에 증가
하였다가 그 이후에는 낮아지는 결과를 보였다. 환원당은
24시간(3.66±0.08)에 급격히 증가하다가 48시간(3.16±0.13)
에 감소하는 경향을 보였으며 72시간(4.62±0.04)에 다시 증
가하는 결과를 보였다. 총 폴리페놀은 12시간(271.01±3.64)
에서 48시간(287.14±6.46)에 급격하게 증가하다가 이후 감
소하는 결과를 보였다. 일반세균은 48시간에서 가장 많은
수를 나타냈다. 양송이버섯분말에 Saccharomyces Cerevisiae를 접종시켜 0시간, 24시간, 48시간, 72시간 발효 시
켰을 때 양송이버섯의 pH 및 산도, 아미노태 질소, 환원당,
폴리페놀, 총 균수의 변화를 측정하여 발효된 버섯의 이화
학적 및 항산화 특성을 연구하였다. pH는 발효 48시간
(4.64±0.01)에서 급격하게 낮아지는 결과를 보였다. 산도는
pH와 반대로 발효 48시간(0.47±0.03)에서 급격하게 상승하
는 결과를 보였다. 아미노태 질소 함량은 발효 전과 발효
후의 차이는 확연하게 나지 않았지만 점차 증가하는 경향
을 보였다. 환원당은 12시간(0.59±0.02)에서 24시간(0.58±
0.00)에 증가하다가 48시간(0.53±0.04)에 감소하는 경향을
보였으며 72시간(0.62±0.01)에 다시 증가하는 결과를 보였
다. 총 폴리페놀은 12시간(323.24±5.61)에서 급격하게 증가
하고 10이후 감소하는 결과를 보였다. 일반세균은 24시간(8.74
× 10 )에 가장 많은 수를 나타냈다.
P06-38
새송이버섯 발효에 Saccharomyces Cerevisiae의 영향 연
구

유수빈, 조현서, 한지수, 이송미*, 노희경. 동신대학교 식품
영양학과
본 연구는 새송이버섯에 Saccharomyces Cerevisiae를 접
종시켜 0시간, 24시간, 48시간, 72시간 발효시켰을 때 새송
이버섯의 pH 및 산도, 아미노태 질소, 환원당, 폴리페놀.
총 균수의 변화를 측정하여 발효된 버섯의 이화학적 및 항
산화 특성을 연구하였다. pH는 발효 24시간(4.30±0.01)에
서 급격하게 낮아지는 결과를 보였고 이후 유지되었다. 산
도는 pH와 반대로 발효 24시간(0.37±0.05)에서 급격하게
상승하는 결과를 보였다. 아미노태 질소 함량은 발효 12시
간(196±0.00)에서 급격하게 낮아지고 24시간(252±0.00)에
증가하였다가 이후 낮아지는 경향을 보였으나 유의적인 차
이를 보이지는 않았다. 환원당은 12시간(0.41±0.01)에 증가
하다가 24시간(0.30±0.02)에 감소하였으며 이후 유의적인
차이를 보이지 않았다. 총 폴리페놀은 12시간(318.65±2.00)
에서 급격하게 증가하고 이후 감소하는 경향을 보였지만
유의적인 차이를 보이지 않았다. 일반세균은 48시간에서
가장 많은 수를 나타냈다. 이상의 결과로 볼 때 24시간 발효
가 최적의 효과를 보이는 것으로 사료된다.

P06-39
국내 토착 곰팡이 균주의 생육 및 발효 특성 연구

권희민1*, 김소영1, 여수환12, 문지영2. 1농촌진흥청 국립농업
과학원 발효가공식품과, 경기도농업기술원 버섯연구소
나고야의정서의 발효에 대비하여 수입되는 미생물을 대체
하기 위한 토착 우수 균주를 확보하고 특성을 규명하는 연
구를 지속해 왔다. 본 연구는 전국의 전통발효식품으로부
터 분리된 곰팡이 균주 중 개량누룩, 발효제 등 발효식품제
조 산업에 활용 가능성이 있는 균주들의 특성을 제시하고
자 하였다. Rhizopus oryzae CN174, Aspergillus oryzae
58-11, Aspergillus luchuensis 74-5의 생육 특성을 규명하
기 위해 고체배지 8종, 배양 온도 20∼40℃, 탄소원 및 질소
원 각 10종을 실험하여 균사체 길이를 측정하였다. α-amylase 활성을 분석하기 위해 액체배지 2종에서 균주를 배
양한 후 볼게무스가법으로 계산하였다. 형태학적 특성은
광학현미경으로 분생포자경(stipe), 정낭(vesicle), 분생포
자(conidia)의 크기를 측정하였다. 실험 결과, CN174는 2
0℃, 25℃에서는 CYA, PDA배지에서 가장 빨리 증식하였
고, 30℃, 37℃, 40℃에서는 YES, ME20S배지에서 증식이
빨랐다. MEA배지에서는 온도와 관계없이 잘 자랐다. 5811, 74-5는 전 온도범위에서 YES, ME20S배지에서 가장
빨리 자랐다. CN174는 영양원으로 sorbitol, sucrose, soluble starch, peptone, yeast extract, lysine을 공급하였을 때
생육이 우수하였다. 58-11은 sorbitol, sucrose, soluble
starch, peptone, yeast extract, malt extract의 영향을 많이
받았고, 74-5는 58-11과 유사하나 glucose, mannose의 영
향을 받았다. CN174, 58-11, 74-5 모두 25℃, WEA배지에
서 배양하였을 때 α-amylase 활성이 각각 2,880, 2,420,
2,073 units/mg으로 높게 나타났다. CN174의 분생포자경,
정낭, 분생포자의 크기는 각각 54∼346.8, 15.7∼31.9, 8.9∼
14.3 μm 범위로 나타났고, 58-11은 각각 75.7∼298.9, 7.2∼
24.1, 5.4∼19.9 μm, 74-5는 각각 161.8∼304, 18.2∼32.5, 6.1
∼12.3 μm 범위로 나타났다. 본 연구는 우수 토착 곰팡이의
최적 생육조건, 형태학적 특성과 α-amylase 활성이 높은
배양 조건을 제시하여 종균 산업화를 위한 기초자료로 활
용될 것으로 생각한다.
P06-40
국산 효모 종균의 발효 특성 연구

권희민1*, 김소영1, 여수환12, 문지영2. 1농촌진흥청 국립농업
과학원 발효가공식품과, 경기도농업기술원 버섯연구소
나고야의정서의 발효에 대비하여 수입되는 미생물을 대체
하기 위한 토착 우수 균주를 확보하고 특성을 규명하는 연
구를 지속해 왔다. 본 연구는 전국의 전통발효식품으로부
터 분리된 효모 균주 중 탁·약주 등 발효식품제조 산업에
활용 가능성이 있는 균주들의 특성을 제시하고자 하였다.
Saccharomyces cerevisiae SD1-2, Pichia kudriavzevii
N77-4, Wickerhamomyces anomalus Y685의 발효 특성을
규명하기 위해6 황국균으로 쌀 당화액을 제조하고, 이에 효
모를 접종(10 cells/mL)하여 25℃에서 5일간 정치배양 후
이화학(pH, 당도, 산도), 유기산, 휘발성 화합물 분석을 진
행하였다. 실험 결과, 세 균주의 pH는 3.01∼3.41, 산도는
0.28∼0.33 범위로 나타나 적정산도를 나타내었다. SD1-2,
N77-4, Y685의 당도는 각각 9.27, 8.9, 10.45°brix로 나타나
Y685의 당 소모량이 가장 적었다. 유기산은 malic acid,
acetic acid, succinic acid가 주로 생성되었는데, N77-4가
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다른 두 균주에 비해 malic acid가 약 2.2배 더 높게 나타났
다(0.6 g/L). SD1-2, N77-4, Y685의 acetic acid 함량은
0.49, 0.29, 1.58 g/L로 나타나 Y685가 다른 두 균주에 비해
3.2배 이상 높았다. Succinic acid 함량은 0.17∼0.27 g/L로
세 균주가 유사한 범위로 나타났다. 휘발성 화합물 중 에탄
올 함량은 SD1-2, N77-4, Y685가 각각 32.13, 8.06, 2.87
peak area% 값을 보였으며 Saccharomyces 속인 SD1-2가
다른 두 균주에 비해 에탄올을 더 높은 비중으로 생산하였
다. SD1-2의 주요 향기성분은 ethanol, propadiene, 2,4-dimethylhexane 등의 알코올, 알케인(alkanes) 종류였고
N77-4는 ethyl acetate, ethanol, butanone 등의 에스터
(esters), 케톤류(ketones)였으며, Y685 또한 ethyl acetate,
3-butenylbenzene 등의 에스터 계열인 것으로 나타났다.
본 연구는 우수 토착 효모의 알코올 발효 특성을 제시하여
양조산업에서 국산 종균 산업화를 위한 기초자료로 활용될
것으로 생각한다.
P06-41
감귤 콤부차 발효에 의한 카로티노이드의 변화 및 가공특성

위흥여*, 박성수. 제주대학교 식품영양학과
콤부차는 홍차 추출액에 미생물 균총을 넣어 발효시킨 러
시아의 전통 발효음료 중의 하나이며 다양한 기능성이 알
려지고 있다. 이 음료는 신진 대사질환, 관절염, 건선, 변비,
소화불량, 고혈압 등에 대해 여러 가지 약효를 발휘한다고
보고되었다. 감귤류는 세계에서 가장 높은 가치의 과일 작
물 중 하나이며 많은 양의 카로티노이드를 함유하고 있다.
감귤은 품종에 따라 과육과 과피의 비율 차이가 크지만,
그 동안 거의 폐기물로 버려지고 있는 과피는 essence oil,
carotenoid 및 flavonoid, cellulose, pectin, limonoid 등 생
리활성들이 높게 함유되어 있다. 특히 카로티노이드 화합
물 중 β-cryptoxanthin는 vitamin A의 주요 원료로서 항암
효과를 가질 뿐만 아니라 면역력도 강화시킬 수 있는 생물
학적 활성물질이다. 본 연구에서는 감귤을 콤부차의 발효
시킨 후 β-cryptoxanthin의 함량 및 효능의 변화를 비고하
고자 연구를 수행하였다. 우선 콤부차의 배양을 증가시킨
후 감귤추출액과 껍질 감귤추출액을 첨가하여 일정한 시일
로 인큐베이터에 배양하여 감귤콤부차와 껍질 감귤콤부차
를 제조하였다. 카로티노이드 분석은 주로 HPLC를 활용한
감귤콤부차 및 껍질 감귤콤부차에서의 β-cryptoxanthin
대해 분석하였다. 베타 크립토잔틴 함량을 측정하기 위해
photodiode array(PDA) 검출기를 갖춘 HPLC에 컬럼은
ZORBAX Eclipse Plus C18을 사용하였으며 PDA의 측정
파장은 445 nm로 설정하였으며 Empower3 프로그램을 이
용하고 분석하였다. 그 결과 감귤콤부차와 껍질 감귤콤부
차 발효 후 카로티노이드 특히 β-크립토잔틴 함량은 모두
증가하는 경향을 나타냈으나 각 발효 전과 발효 후의 β
-cryptoxanthin과의 양적 비교분석을 LC-Mass를 이용하
여 수행하고 있으며 그 기능성의 변화를 현재 측정하고 있
으며, 다양한 건강식품의 원료로 사용하기 위한 연구를 수
행하고 있다.
영양소대사/영양생리/임상영양 분야
P07-01
Investigation on the Physiological Role of the RagA/B

Small GTPase in High Fat Diet-Induced Obesity

Ji-Min Lee*, Eun-Yeong Ahn, Geon-Hee Lee, Eun-Jung
Kim. Department of Food Science and Nutrition, Daegu
Catholic University, Gyeongsan 38430, Republic of Korea
Rag, a Ras-related small GTPase, is a crucial regulator
of the activity of mechanistic target of rapamycin complex 1 (mTORC1) upon cellular nutrient cues. Since hyper activation of mTORC1 has been found in various
metabolic diseases including obesity, precise regulation
of mTORC1 activity by Rag GTPase is proposed to be
an effective way to prevent the diseases. Previously, we
generated a RagA/B liver conditional knock-out (LKO)
mouse and here we investigated the physiological role
of RagA/B in diet-induced obesity. Three-month-old
control C57BL/6J and RagA/B LKO mice were fed either
normal diet (ND) or high fat diet (HFD, 60% fat) for 16
weeks. Compared with control-HFD group, RagA/B
LKO-HFD group showed significantly decreased body
and visceral fat tissue weight which is similar to the
weights of control-ND group. The liver weight, hepatic
triglyceride, and hepatic lipid droplets of RagA/B LKO
mouse was also significantly decreased upon HFD feeding compared to those of control mouse. The levels of
IGFBP-1, Adipor1 and Adipor2 mRNA expression were
higher, while plasma glucose was level lower in RagA/B
LKO-HFD than control-HFD group. These findings
suggest that RagA/B plays an important role in diet-induced fatty liver and obesity development.
P07-02
Marine Healing Alleviates Psychological Symptoms of
Menopausal Symptoms

Hyun Ju Yun*, Clara Yongjoo Park. Department of Food
and Nutrition, Chonnam National University, 77 Yongbong-ro, Buk-gu, Gwangju, Korea
Menopausal symptoms can persist or worsen even years
after menopause and affect women's quality of life. We
investigated whether menopausal symptoms were alleviated through a marine healing program. A total of 42
menopausal women were recruited to participate as the
marine group (n=22) or city group (n=20). The marine
group participated in a five-day marine healing program
consisting of a balanced diet, exercise, physical and mental relaxation using ocean resources. The city group continued ones daily routine without any intervention. Within
the marine group, participants were randomly assigned
to consume Undaria pinntifida (15.4 g dry weight/d;
n=11) or control (n=11). Changes in menopausal symptoms were measured using the Menopause Rating Scale
(MRS) before, immediately after, and two weeks after
the end of the marine healing program. The city group
completed the MRS at baseline and on day 20. Within
subject differences of menopausal symptoms were assessed using paired t-test. No differences were detected
between the Undaria pinntifida group and control, and
thus these groups were combined for analysis as the ma-
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rine group. Somatic, psychological, and urogenital symptoms were immediately relieved after the marine healing
program. This effect persisted in somatic and psychological symptoms two weeks after the program. The city
group showed no difference in psychological symptoms
over time during the study, but somatic and urogenital
symptoms were alleviated. A five-day marine healing
program, but not Undaria pinntifida intake. temporarily
relieves menopausal symptoms, and its effects on psychological symptoms are maintained for at least two
weeks.
P07-03
Ajoene Extract Suppresses Muscle Degradation through
the Inhibition of JAK/STAT3 and SMADs/FoxO Signaling Pathways in Tumor-bearign Mice

Ji-Won Heo1*, 3Hyejin Lee2, Areum1 Kim1, Sorim4 Nam3,
Jong-Seok1 1Lim , Mi-Kyung Sung , Jae-Ha Ryu , SungEun Kim . Department of Food2 and Nutrition, Sookmyung
Women’s University, Korea, Research Institute of Pharmaceutical
Sciences, Sookmyung Women’s University,
Korea, 3Division of Biological Sciences and Cellular
Heterogeneity Research
Center, Sookmyung Women’s
University, Korea, 4Research Center for Cell Fate Control
and College of Pharmacy, Sookmyung Women’s University, Korea
Skeletal muscle atrophy is the major symptom of cancer
cachexia. Continuous efforts to find effective treatments
and functional foods for promotion of muscle are being
continued. Therefore, in the present study, we investigated whether ajoene extracted from crushed garlic
would improve muscle wasting in tumor-bearing mice.
Using CT26 tumor-bearing BALB/c mice, we treated
them with ajoene extract for a week. Muscle tissues were
analyzed for the cross sectional area and mRNA expression of markers related with inflammation and muscle degradation. The total muscle weight and muscle fiber area were significantly increased in ajoene extract
treated groups. Ajoene extract alleviated muscle degradation by decreasing not only the mRNA levels of myokines such as IL-6 and myostatin but those of
JAK/STAT3 and SMADs/FoxO signaling pathways, ultimately resulting in the reduced MuRF1 and MAFbx
expressions. In conclusion, ajoene extract attenuates
cancer cachexia-induced skeletal muscle atrophy by
suppressing inflammatory response and down-regulating muscle proteolytic markers expression, suggesting
that ajoene extract has a potential as a nutritional supplement for the prevention and treatment of cancer
cachexia.
P07-04
Association between Fruit and Vegetable Consumption
and Risk of Metabolic Syndrome Determined using the
Korean Genome and Epidemiology Study (KoGES)

Miso Lim, Jihye Kim*. Department of Medical Nutrition,

Graduate School of East-West Medical Science, Kyung
Hee University, Yongin 17104, Republic of Korea
This study examined the association between fruit and
vegetable consumption and the risk of metabolic syndrome (MetS) in middle-aged and older adults using data
from the Korean Genome and Epidemiology Study. A total of 5688 participants aged 40-69 years without MetS
at baseline were recruited and followed for 8 years. Fruit
and vegetable consumption was assessed using a semiquantitative food frequency questionnaire at baseline and
after 4 years. A time-dependent Cox proportional hazards model was used to examine the risk of incident
MetS according to fruit and vegetable consumption. A
total of 2067 participants developed MetS during the
8-year follow up period. Frequent fruit consumers (≥4
servings/day) had a lower risk of incident MetS than did
rare consumers (<1 serving/day) in both men and women (hazard ratio (HR)=0.55, 95% CI: 0.44-0.67 for men;
HR=0.57, 95% CI: 0.47-0.70 for women) after adjusting
for confounders. Frequent fruit consumption was inversely associated with incidence of abdominal obesity,
hypertriglyceridemia, and elevated blood pressure. Frequent vegetable consumption was associated with a risk
of high blood glucose only in men (HR=0.65, 95% CI:
0.44-0.96, P =0.0275), but no association was observed
with risk of incident MetS. Our data suggest that high
fruit consumption was associated with a reduced incident
of MetS and its components. [This work was supported
by the Basic Science Research Program of the National
Research Foundation of Korea (NRF), funded by the
Ministry of Education, Science, and Technology (NRF
2016 R1D1A1B03931307).]
P07-05
A 12 Weeks, Randomized, Double-Blind, PlaceboControlled Human Trial to Evaluate the Efficacy and
Safety of Angelica gigas N. Extract Powder (Nutragen)
on Joint Health

Yeung-Mi Kim1,3 1,2*, Ki-Chan Ha1,31,4, Hyang-Im Beck1,35,
Hye-Mi Kim , 6 Yu-Kyung
Park , Min-Seok Han ,
Jong-Cheon Joo . 1Healthcare Claims & Management,
Inc., 1115 Jeongyeorip-ro,
Deokjin-gu, Jeonju, Jeonbuk
2Departments of Food Science & Human
54858, Korea,
Nutrition, 3Medical Nutrition Therapy, 4Molecular Biology, Chonbuk National University, 567 Baekje-daero,
Deokjin-gu, Jeonju, Jeonbuk 54896, Korea, 5Nutragen,
Inc., 528 Heungan-daero, Dongan-gu,
Anyang-si, Gyeonggi-do 13943, Republic of Korea, 6Department of Sasang
Constitutional Medicine, College of Korean Medicine,
Wonkwang University, Iksan 54538, Korea
Joint illness is shows a significant prevalence of among
diseases caused by aging in elderly 65 years or older.
The aim of this study was to investigate whether supplementation with Angelica gigas extract powder (Nutragen) could improve joint health. A randomized, doubleblind, placebo-controlled trial was conducted. To fulfill
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this purpose, a group of subjects with pain in the Knee
and KL grade 1, 2 were either orally supplemented with
the Nutragen (n=40) or placebo (n=40) for 12 weeks, then
both its efficacy and safety were measured. Primary outcomes (K-WOMAC total scores, VAS) and the secondary outcomes (K-WOMAC sub scores, PGA, ESR) before and after the 12 weeks intervention period were
compared. Nutragen supplementation showed significantly improve K-WOMAC total scores, VAS, K-WOMAC
sub scores, and PGA compared with the placebo group.
In addition, blood parameters and clinical findings for organ toxicity remained within the normal range. These
results suggest that Nutragen have a beneficial effects
on joint health.
P07-06
The Effects of Rice-Based Breakfast on Body Composition, Blood Parameters, and Cognitive Function in
Breakfast-Skipping Adolescent

1, Su-Jin Jung2, Eun-Gyung Mun1, SoHyun-Suk Kim
1*
Young Jang , Soo-Muk Cho3, Youn-Soo Cha1. 1Department of Food Science and Human Nutrition,
Chonbuk
National University, Jeonju, 54896, Korea, 2Clinical Trial
Center for Functional Food, Chonbuk
National University
Hospital, Jeonju 54907, Korea, 3Department of Agrofood
Resources, National Academy of Agricultural Science,
Rural Development Administration, Jeonju 54875, Korea
This study was performed to evaluate the effects of
rice-based breakfast on health functional index in Korean breakfast-skipping adolescents. In this open parallel-group, randomized control trial, 82 middle and high
school students were recruited. Subjects were randomly
divided into three groups, Rice meal group (RMG; n=26),
wheat meal group (WMG; n=29), and general meal group
(GMG; n=27). Weight and body fat mass of RMG after
the intervention significantly decreased compared to
those in WMG and GMG (p<0.05). Also, LDL cholesterol
in GMG after the intervention was significantly higher
than those in baseline on the same group (p<0.05). The
serum fasting blood glucose in RMG after the intervention significantly decreased compared to those in
GMG (p<0.05). Moreover, brief cognitive rating scale
(BCRS) in RMG after the intervention was significantly
higher than those of the baseline on the same group
(p<0.05). Eating rice-based breakfast has positive effects on not only physical health but also cognitive function in adolescence; so we should study rice-based home
meal replacement (HMR) for youth chased by time for
their future healthy life. [This work was carried out with
the support of "Cooperative Research Program for Agriculture Science & Technology Development (Project No.
PJ0133722019)" Rural Development Administration, Republic of Korea.]
P07-07
Impact of Calorie Restriction on Intestinal Metabolites

in Aged Rat Model

Soyoung Lim*, Young-Shick Hong. Division of Food and
Nutrition, Chonnam National University, Yongbong-ro,
Buk-gu, Gwangju 500-757, Republic of Korea
It is well known that calorie restriction (CR), without
malnutrition, promotes healthy lifespan and delays the
aging-related disorders in diverse organisms. However,
the alteration of intestinal metabolites response to CR
has not been fully elucidated in aging model. Therefore,
we investigated the metabolic response of plasma, feces
and intestinal
tissues to 40% CR in aged rat model,
through 1H NMR-based metabolomics. The multivariate
statistical analysis (PCA and OPLS-DA) demonstrated
significant perturbations of plasma, feces and intestinal
metabolites according to CR. Also, we found that metabolic alterations in CR-induced plasma, feces, and intestinal tissues correlate with energy metabolism, lipid
metabolism, bile acid metabolism, nucleotide metabolism,
gut-microbiota related metabolism. Our results provide
a holistic view of the CR-related metabolic perturbation
in biofluids and intestinal tissues in aged animal model.
P07-08
Sex Differences in High-Fat Diet-Induced Metabolic
Alterations and Estrogen as a Possible Attributing Factor

Ji-In Yoon*, Mi-Kyung Sung. Department of Food and
Nutrition, Sookmyung Women’s University, Seoul 04310,
Korea
The incidence of overweight and obesity became a major
health issue throughout the world. Clinical and preclinical
studies have been conducted to overcome and manage
obesity, however considerations of sex differences are
either neglected or interpreted solely as actions of estrogen. The objective of this study was to investigate
sex differences in high-fat diet-induced fat accumulation
and evaluate the function of estrogen. Male and female
C57BL/6J mice were divided into four groups, male
group, female group, ovariectomized female group and
ovariectomized + estrogen (E2) supplemented female
group. All groups were fed with high fat diet during the
study period. After sacrifice, body weight, tissue weight,
fasting blood glucose and insulin, leptin and adiponection
were measured. Also, differences in adipose tissue histology and several proteins associated with lipid synthesis or oxidation were determined. Results indicated
that female animals showed significantly lower body
weight, adipocyte size, and the macrophage infiltration
in white adipose tissue, which were increased by ovariectomy. Not like leptin, adiponectin concentration was
significantly higher in female animals which was maintained even after the ovariectomy. The expression of
proteins related to the regulation of lipid metabolism in
adipose tissue showed sex differences with or without
available estrogen. These results indicate that sex differences in obesity-associated metabolic alterations cannot
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be solely interpreted by female sex hormone.
P07-09
Studies on the Effects of Salt Treatment on SIK2-Dependent/Independent Adipogenesis Using SIK2-Mutagenic 3T3-L1 Cells

Soyoung Sung11, Minjee Lee2, Juhee
Kim2, Suyeon Lee2,
1,2*. 1Research Institute
Miyoung Park , Myoungsook
Lee
of Obesity Sciences, 2Department of Food and Nutrition,
Sungshin Women’s University
It is well known that high sodium intake increases the
risk of obesity and metabolic dysfunctions, however,
there are few studies to figure out the mechanisms of
salt-induced obesity. Recently, diverse functions of SIK2
were known to regulate salt homeostasis and metabolism. Using SIK2-mutagenic 3T3-L1 cells such as
K536Q (SIK2-dependent) and K702Q (SIK2-independent), pathways on adipogenesis in salt treatment were
performed. To elaborate their influence, mRNA microarray analysis of 3T3-L1 cell and SIK2 mutagenic
3T3-L1 cells were analyzed when salt is treated or not.
Compared to K702Q, salt treatment in K536Q was found
to be more prone to up-regulation of adipogenesis genes
such as PPARγ and C/EBPα. Significant genes were
sorted in three ways; SIK2 mutagenic, salt 50 mM, and
gene-salt interaction effects and Egr2, Klf4, Hmga2, and
Steap4 were analyzed. Egr2 is suggested to be related
to IL-4 pathway not adipogenesis. Klf4 and Hmga2
seems to be related to SIK2 non-dependent adipogenesis
since the expression level is same on both K536Q and
K702Q. The interaction effect shows that Steap4 is
4.1-fold higher in K536Q than in K702Q because there
is a difference in response to expression level of adipogenesis factors. Although SIK2 is increased by salt, the
process of adipogenesis can be affected by the effects
of various obesogenic environments. Therefore, it is necessary to elaborate diverse obesity phenotypes according
to the complexed factors. It is expected that this study
will be used as a basis for the study of obesity prevalence
mechanisms induced by salt intake.
P07-10
서울시 일부 취약계층 노인에서 맞춤형 영양중재 프로그램에
따른 식품 안정성 확보 및 건강･영양상태 개선 효과

이예연1*, 양나래1, 유시영2 1, 이경은2, 유창희2, 김기랑1. 1단국
대학교 식품영양학과, 서울여자대학교 식품영양학과
본 연구에서는 서울시 일부 취약계층 노인에게 보충식품으
로 구성된 영양꾸러미와 맞춤형 영양교육을 제공하여 식품
안정성 확보와 건강·영양 상태 개선에 대한 효과를 평가하
고자 하였다. 본 연구는 강북구와 금천구의 방문건강관리
사업 참여 대상자 중 65세 이상 노인 372명을 선정하여 대
상으로 하였다. 영양중재 프로그램은 맞춤영양교육과 보충
식품 제공인 2가지 요소로 구성되었고, 2018년 9월부터 12
월까지 약 4개월간 제공되었다. 맞춤영양교육은 방문영양
상담, 조리영양교육, 집합영양교육으로 차별화하여 제공하

였으며, 보충식품들을 대상자의 특성에 맞도록 구성하여
식품꾸러미의 형태로 2주에 1회씩 대상자의 가정으로 제공
하였다. 영양중재 프로그램 참여 이후, 대상자의 모든 영양
소 섭취량이 사업 참여 이후 유의적으로 증가하였고 권장
섭취기준 대비 50%에 미치지 못했던 대부분의 영양소 섭
취는 사업 참여 이후 50%를 넘게 섭취하였다. 사업 참여
이전 모든 대상자가 식품불안정 상태였으나 사업 참여 이
후 37.1%가 식품안정성을 확보하였다. 영양 상태에서는 불
량과 위험은 감소하였고, 정상이 0%에서 29.8%로 증가하
였으며, 빈혈에서는 정상이 18.7%에서 28.5%로 증가하였
다. 또한 정기 및 집중관리 대상자의 비율은 감소하였고,
자기역량 관리군이 0%에서 4.6% 증가하였으며, 허약 상태
에서는 허약 및 허약 위험 비율은 감소한 반면, 정상 비율이
0%에서 9.7% 증가하였다. 본 연구 대상자는 질환을 갖고
있는 방문건강관리사업의 대상자로 경제적으로나 건강상
태로나 매우 취약한 대상자로서 이들의 질환이 더 악화되
지 않도록 유지하거나 개선시키는 부분은 매우 중요하며,
본 연구는 대상자들의 질환 관리 및 영양상태 개선을 위하
여 임상영양사에 의하여 질환별 보충식품의 제공 및 영양
교육 등의 전문적인 관리를 통해서 영양상태 향상뿐만 아니
라 질환 개선까지의 가능성도 보여주었다. (본 연구는 한국
연구재단(2016R1A2B4013798)과 서울시(20180409055-00)
의 지원을 받아 수행된 연구임.)
P07-11
Effects of Brunched Chain Amino Acids Supplementation on Lipid and Glucose Metabolism in HepG2 Cells

Shuang Wang*, Hyemi Kim, Eunhye Jo, Kwang Suk Ko.
Department of Nutritional Science and Food Management, Ewha Womans University, Seoul, Korea
Patients with Metabolic syndrome (MetS) have significantly increased hepatic fat (triglycerides) and insulin
resistance. Branched-chain amino acids (BCAA), namely
valine, leucine and isoleucine, are essential amino acids.
Several studies have shown that BCAAs mediate the activation of many important hepatic metabolic signaling
pathways such as, insulin signaling and glucose regulation. Since liver is the major site of glucose and lipid
metabolism, this study was aimed to understand the effects of BCAA supplementation on glucose and lipid metabolism in HepG2 cells. The human hepatoma-derived
cell line, HepG2 was used in this study. These cells were
pre-treated with or without BCAAs for 24 hours followed by treatments of high concentration of glucose (50
mM) or palmitic acid (PA, 0.5 mM) for 48 hours. Then
the mRNA expression levels of key enzymes involved
in glucose and lipid metabolism were determined. Glucose and PA treatment led to significant increase of
mRNA expression of glucokinase (GK), glucose-6-phosphatase (G6Pc) and phosphoenolpyruvate carboxykinase
1 (PCK1). GK mediated phosphorylation of glucose to
glucose-6-phosphate (G6P), which is the first step of
glycolysis. Those are the key enzymes of endogenous
glucose production, which are correlated with type 2 diabetes, BCAA pretreatment further increased the mRNA
expression of GK and PCK1. After BCAA pretreatment,
glucose and PA led a decrease of fatty acid synthase
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(Fasn) expression. Without the BCAA pretreatment,
Fasn expression will be less. The peroxisome proliferator
activated receptor gamma (PPAR-γ) expression increased after glucose and PA treatment, BCAA pretreatment toward a further increase in the expression. In this
study, BCAA supplementation altered glucose and lipid
metabolism under the high glucose and PA environment.
These findings suggest that BCAAs may have a protective effect on MetS.
P07-12
Estimation of Antioxidant Properties and Inhibitory
Effect of 3T3-L1 Differentiation of Fenugreek Seed
Ethanol Extract Using in vitro System

Hyun-Gyeong Bae*, Seonghyeon Kim, Nameun Kim,
Minyoung Kim, Mi-Ja Kim. Department of Food and Nutrition, Kangwon National University, Samcheok 25949,
Republic of Korea
Fenugreek is a well-known herb with a variety of uses
and many potential health benefits such as anti-inflammation, anti-diabetes, and anticancer. The purpose
of present study was to investigate the antioxidant properties and anti-fat accumulation of Fenugreek seeds
ethanol extract on in vitro system. For antioxidant properties, the assays employed were DPPH radical scavenging, TPC, FRAP value, and ORAC assay. In order to observe the oxidative stability in the bulk oil system, CDA
and ρ-AV were tested. And anti-fat accumulation of
Fenugreek seed ethanol extract was observed during
3T3-L1 differentiation. DPPH radical scavenging activities were 17.8 and 21.0% at 0.5 and 1 mg/mL, respectively. In addition, TPC and FRAP value was 55.3 µmol
ascorbic acid equivalent/g extract and 14,723 µmol tannic
acid equivalent/g extract., respectively. The ORAC value
indicating antioxidant activity was 5.2 times higher than
that of the control at the Fenugreek 0.1mg / mL concentration (p<0.05). After 9 h of bulk oil oxidation, CDA and
ρ-AV were significantly reduced to 13.4% and 55.5% at
1 mg/mL compared to the control, respectively (p<0.05).
Furthermore, it was observed that Fenugreek seeds
ethanol extract inhibited 3T3-L1 adipocyte differentiation. This study reveals that Fenugreek ethanol extract
showed significant antioxidant activity, oxidative stability in in vitro system, and inhibitory adipocyte differentiation of 3T3-L1 preadipocytes. Fenugreek seed, known
only as spice, could serve as functional ingredients for
human health.
P07-13
대학생의 피부유형에 따른 혈액학적 성분 변화

1*, 이명희2. 1대구한의대학교 한방식품조리영양학
양경미
2
부, 송호대학교 뷰티케어학과
피부의 건강상태는 피부의 유형에 따라 결정되며, 피부유
형은 연령, 신체적 건강, 호르몬의 분비, 내장기관의 활동력
등의 생리적 상태 및 정신적인 상태, 계절, 기후, 환경, 피부

관리 방법, 생활습관, 식생활 및 이에 따른 혈액 내 생화학
적 성분 변화 등 여러 요인에 의해 영향을 받는다. 이에
본 연구에서는 213명의 대학생을 연구대상으로 봄텍전자
에서 여성피부유형에 맞추어 개발한 피부진단시스템 SDPRO를 사용하여 건성(41명, 19.2%), 중성(17명, 8.0%), 지
성(143명, 67.1%), 복합성(12명, 5.6%) 피부유형으로 분류
하였다. 혈액학적 성분 분석은 일정시간 금식 후 얻은 혈청
을 이용하여 분석하였다. 그 결과, 혈청 내 총 단백질과 알
부민 농도는 4가지 피부유형별 간에 차이는 없었으나 알부
민/글로불린 비는 건성군은 2.31, 중성군은 3.43, 지성군은
2.03, 그리고 복합성군은 2.36로 p<0.05 수준에서 중성군에
서 가장 높았다. 중성지방 농도는 건성군은 118.3 g/dL로
혈중 중성지질 농도가 가장 높았으며, 그 다음으로는 중성
군 103.6 g/dL, 지성군 98.4 g/dL, 그리고 복합성군 80.4
g/dL 순으로 나타났다. 피부유형 군 중에서는 복합성군이
p<0.05 수준에서 가장 낮은 중성지방 농도를 보였다. HDL콜레스테롤의 농도는 건성군에서는 80.1 mg/dL로 p<0.05
수준에서 가장 높았고, 그 다음으로는 복합성군에서는 66.1
mg/dL, 그리고 중성군에서는 64.8 mg/dL로 나타났다.
HDL-콜레스테롤 농도가 가장 낮은 군은 p<0.05 수준에서
지성군으로 그 농도는 56.8 mg/dL로 분석되었다. LDL-콜
레스테롤 농도는 건성군은 127.5 mg/dL, 중성군은 128.6
mg/dL, 지성군은 136.5 mg/dL, 그리고 복합성군은 132.6
mg/dL 로 모든 군에서 유의적인 차이는 없었다. 동맥경화
지수 값은 건성군에서는 0.82로 p<0.05 수준에서 가장 낮
은 값을 보였다. 나머지 군들 중에서 중성군에서는 1.54 지
성군에서는 1.63, 그리고 복합성군에서는 1.46이었으며 이
들 군 간에는 유의적인 차이는 없었다. 피부유분과 혈액학
적 성분과 상관관계를 분석한 결과, 동맥경화지수(r=0.196)
및 총 단백질(r=0.150)과는 양의 상관관계(p<0.05), HDL콜레스테롤(r=-0.283)과는 음의 상관관계(p<0.001)를 보
였다.
P07-14
이소플라본을 함유한 음식을 섭취한 대학생의 혈액 내 항산화
활성 및 혈당 변화

2, 양경미1. 1대구한의대학교 한방식품조리
공현주1*, 강주현
2
영양학부, 대구한의대학교 대학원 한방식품학과
성인병 예방과 노화 억제를 위한 항산화 성분에 대한 관심
이 높아지고 있는데, 특히 대두 속에 함유되어 있는 생리활
성 성분으로 polyphenol과 isoflavone은 뛰어난 활성산소
(reactive oxygen species, ROS) 소거 능력으로 우수한 항
산화 물질로 평가되고 있다. 이에 본 연구에서는 12명의
대학생(남자 3명, 여자 9명)을 대상으로 이소플라본 함량이
높은 청국장을 이용하며 개발한 청국장 플레인 스콘 100
g과 청국장 라떼 200 mL 전량을 아침 공복 상태에서 10일
동안 섭취하게 하였다. 실험식이 섭취 전후 12시간 공복상
태에서 채취한 혈청 내 산화적 스트레스 관련 성분 및 혈당
을 분석하였다. 그 결과 혈청 mL 당 실험식이 섭취 전 혈청
내 유리지방산 함량은 2.59±0.12 pg 이였으나 섭취 후에는
2.69±0.14 pg으로 분석되었다. 산화적 스트레스 지표로 지
질과산화물(malondialdehyde) 함량 혈청 mL 당 실험식이
전에는 1.76±0.46 nmol/dL, 섭취 후에는 1.08±0.41 nmol/
dL로 섭취 후에 61.4% 낮은 수치를 보였으나 유의미한 차
이는 없었다. 항산화 효소 중 SOD(Superoxide dismutase)
활성은 실험식이 섭취 전에는 106.3±5.60 unit/inhibition
%, 섭취 후에는 100.4±5.28 unit/inhibition %로 분석되었
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다. 또한 GST(Glutathione-s-transferase) 활성은 실험식
이 섭취 전에는 5.84±0.39 µmol, 섭취 후에는 5.94±0.41
µmol의 수치를 보였다. 총 항산화 능력을 보이는 TAC(total antioxidant capacity) 활성은 실험식이 섭취 전에는
3.98±0.61 mM/Tolox equivalent, 섭취 후에는 3.43±1.18
mM/Tolox equivalent로 나타났다. 따라서 산화적 스트레
스 및 항산화 활성과 관련된 지표에서는 청국장으로 만든
실험식이 섭취에 따른 차이는 없는 것으로 나타났다. 이러
한 결과는 짧은 기간 동안 한끼의 실험 식이로 이소플라본
의 항산화 효과를 보이기에는 충분치 않은 것으로 판단된
다. 포도당 농도는 실험식이 전후 각각 95.09±3.10 mg/dL
및 95.25±2.88 mg/dL, 그리고 인슐린 농도는 실험식이 섭
취 전후 각각 0.18±0.01 ng/mL과 0.19±0.02 ng/mL로 섭취
전후에 유의적인 차이는 없었다.
P07-15
Studying selective autophagy in aged organs and tissues

1, Hyo Deok Seo1, Yang Hoon Huh2, Chang
So-Hyun Park
1*
1
Hwa Jung . Research Division of Food Functionality,
Korea Food Research
Institute, Wanju-gun, Jeollabuk-do
55365, Korea, 2Center for Electron Microscopy Research,
Korea Basic Science Institute, Cheongju 28119, Korea
Autophagy that targets certain specific organelles, including mitochondria, peroxisome, lysosomes, endoplasmic reticulum, and the nucleus, for degradation is called
selective autophagy. Transmission electron microscopy
(TEM) is one of the most accurate methods for analysing
autophagy activity because it facilitates direct observation of autophagic vacuoles. However, selective autophagy that targets only a limited number of specific organelles, such as mitochondria and lipid droplet (LDs), can
be studied utilizing TEM. Lipophagy is a type of selective
autophagy that degrades intracellular LDs present in fatty livers. In this study, we show that autophagy dysfunction in fatty liver is induced by the expression of
autophagy-related genes, rather than lysosomal activity.
TEM analysis emerged as a crucial approach for validating these results. Expression of autophagy-related genes
has been demonstrated to be regulated by specific transcription factors. In addition, we investigated aging-related changes in macroautophagy and selective autophagic functions in a mouse model. For this, a TME-based
quantitation of autophagic vacuoles was performed and
selective autophagy was identified in specific tissues of
aged mice. Importantly, the functional involvement of
mitophagy, i.e., autophagy that selectively degrades
damaged mitochondria, in removing aged mitochondria
from cells was explored. We would like to share our findings from the present study through this conference.
P07-16
Plant Protein Intake and Osteosarcopenic Obesity in
Korean Adults 50 Years and Older

Yun-Jung Bae*, Seo Young Park, Se Bin Jeong, Da Yun
Hwang. Major in Food and Nutrition, Korea National

University of Transportation, Chungbuk 27909, Korea
Osteosarcopenic obesity (OSO) refers to the concurrent
appearance of obesity in individuals with osteopenia/osteoporosis and sarcopenia, and it may induce an increased risk of fractures, general dysfunction of living
activities, and potentially increased mortality. The purpose of this study is to examine the association between
protein intake and OSO-related body composition abnormalities in bone, muscle, and adipose tissue in middle-aged and older Korean adults. Data were collected
from cross-sectional study of 1,731 men and 2,069 women aged 50 years and older who completed the Korea
National Health and Nutrition Examination Survey
(KNHANES) from 2008 to 2009. Dietary intake survey
was performed using 24-h dietary recall method. Body
composition was evaluated by using Dual Energy X-ray
Absorptiometry (DEXA). The association between intake of protein and the number of body composition abnormalities was analyzed by logistic regression analysis.
Both men and women, after controlling for covariates,
daily plant protein intake per weight was associated with
a significantly lower number of phenotypes associated
with adverse body composition. Those in the highest
group of plant protein intake per weight were less likely
to have OSO compared with those in the lowest group
(men: odds ratio=0.43, 95% confidence interval: 0.27-0.71,
women: odds ratio=0.49, 95% confidence interval: 0.270.89). Middle-aged and older Korean adults who eat plant
protein are less likely to have multiple body composition
abnormalities. [This work was supported by the National
Research Foundation of Korea (NRF) grant funded by
the Korea government (MSIP; Ministry of Science, ICT
& Future Planning) (No. 2017R1C1B5017636)]
P07-17
The Effect of Rosmarinic Acid on the Metabolic Regulation in Diet-induced C57BL/6J Obese Mice

Ji-Won
Kim1*, Eun-Young Kwon1*, Ji-Young Choi2.
1Department of Food Sciences and Nutrition, Kyungpook
National University, Daegu, Republic of Korea, 2Graduate
School of Pharmaceutical Sciences, College of Pharmacy,
Ewha Womans University, Seoul, Korea
Rosmarinic acid (RA) is the main component of the
Labiatae family of plant Perilla frutescens. The anti-metabolic syndrome effect of RA has not yet been
determined. Therefore, the aim of the current study was
to elucidate the effect of RA on obesity and its complications in diet-induced obese (DIO) mice. C57BL/6J mice
were fed a normal diet, or high-fat (60% energy as fat)
diet, or high-fat + 1% (w/w) RA diet for 12 weeks. The
HFD significantly increased the body weight compared
to the ND group from week 1 to week 12. Meanwhile,
there was no significant change in body weight by supplementation of RA compared to the HFD group. The
level of fasting blood glucose was significantly increased
in the HFD group compared to the ND group, while it
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was markedly decreased by RA supplementation compared with the HFD group. The plasma total-cholesterol
level was significantly lower in the RA group than in
the HFD group. The liver weight was markedly decreased by RA supplementation, and hepatic tissue morphology also showed decreased accumulation of hepatic
lipid droplets in the RA group when compared with
HFD-fed mice. Moreover, the levels of hepatotoxicity biomerkers, GOT and GPT, tended to decrease in the RA
group compared to HFD. These results suggest that RA
can help improve the deleterious effects of diet-induced
obesity (DIO) such as hyperlipidemia and hepatic steatosis.
P07-18
A Study on the Metabolomics and Lipidomics According to Meal Types of Breakfast in Adolescents using
UPLC-Q-TOF-MS

1, SooMin Jung3 Kim1*, Jin Hee4 Kim2, Hye Jeong Yang
1
1
Muk Cho , Youn-Soo Cha
, Myung-Sunny Kim . Division
of Food Functionality, 2Division of Technical Assistance
Center, Korea Food Research Institute, Korea, 34National
Institute of Agricultural Sciences, RDA, Korea, Department of Food Science and Human Nutrition, Jeonbuk
National University, Korea
Establishing a healthy diet in adolescence is important,
as it is a period of rapid physical and sexual growth as
well as a period in which individuals develop their lifestyles that may be longer for the rest of their lives and
possibly contribute to the onset of chronic adult diseases.
Skipping breakfast for a prolonged period undermines
learning performance and appropriate growth and development. Moreover, because skipping breakfast increases
snacking, it causes weight gain and obesity and thus has
been identified as a serious health threat to adolescents.
From this perspective, skipping breakfast in adolescence
can serve as a health risk. Therefore, this clinical trial
divided middle school and high school students into ricebased meal group, wheat-based meal group, and general
meal group (skipping breakfast as usual) and provided
breakfast for 12 weeks. Changes in the metabolite were
compared according to different diets between the breakfast consumption group (rice-based and wheat-based
groups) and skipping breakfast group. Untargeted metabolomics and lipidomics analysis were performed with
the participants blood samples via UPLC-Q-TOF-MS.
Further, to investigate whether there are significant
changes in the metabolite according to breakfast consumption, we identified metabolites that differ before and
after breakfast consumption using a multivariate statistical analysis known as the Partial Least SquaresDiscriminant Analysis (PLS-DA).
P07-19
mRNA-Sequencing Reveals Altered Skeletal Muscle
Transcriptome Profiles in Diet-Induced Obese Mice

Ji-Young Choi1*, Myung-Sook Choi2. 1Graduate School
of Pharmaceutical Sciences, College of Pharmacy,
Ewha
Womans University, Seoul 03760, Korea, 2Department of
Food Sciences and Nutrition, Kyungpook National University, Daegu 41566, Korea
Skeletal muscle maintenance is a dynamic process and
undergoes constant repair and regeneration. However,
skeletal muscle regenerative capacity declines in obesity
status. Therefore, it is important to understand how obesity impact muscle regeneration and identify mechanisms that may be targeted for therapeutic benefit. The
aim of this study was to explore transcriptional profiling
of skeletal muscle in C57BL/6J mice fed a high-fat diet
(HFD). The mice were fed either a normal diet (ND) or
HFD for 12 weeks. The HFD induced adiposity, insulin
resistance, and hepatic steatosis, while muscle mass was
reduced by HFD. mRNA-sequencing profiles of muscle
revealed common and divergent patterns of transcriptional changes in ND and HFD. In the molecular pathways in the muscle, HFD phenotype was associated with
ECM-receptor interaction, Complement and coagulation
cascades, Focal adhesion, Protein digestion and absorption, Insulin signaling pathway, Osteoclast differentiation, and PPAR signaling pathway. While, transcriptional
responses of muscle by ND were related to Ribosome,
ECM-receptor interaction, Alzheimer's disease, Focal
adhesion, Proteasome, Huntington's disease, Oxidative
phosphorylation, Cardiac muscle contraction, Protein digestion and absorption, and Phagosome. Taken together,
the results provide robust evidence of significant differences in the transcriptome of skeletal muscle between
normal diet and high fat diet in C57BL/6J mice.
P07-20
Metabolic Features of Coffee Beans Depending on
Planted Areas

Ja-shil Hyun*, Won Seok Choi, Yong Woo In, Sung Jean
Park. Gachon Institute of Pharmaceutical Sciences, College of Pharmacy, Gachon University, 534-2 Yeonsudong, Yeonsu-gu, Incheon, Republic of Korea
Coffee is one of the top selling products in the world.
There are various coffee bean species around the world.
Among them, Coffea Arabica is the most popular species.
However, there are few studies on the metabolites of coffee beans so far. This study demonstrates effects of the
planted regions on the metabolite concentrations of coffee beans. The metabolites of coffee beans can be affected by growing area even although same species are
grown. Accordingly, we studied coffee bean metabolites
extracted from the same species in different regions (The
brand names, Kona from Hawaii, Mocha Matari from
Yemen, and Blue Mountain from Jamaica) by using
mixed solvent of methanol: water: chloroform. A comparative analysis by NMR spectroscopy was performed
and the statistical techniques were used to figure out the
differences. As a result, we found that chlorogenic acid,
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caffeine, citrate, and sucrose mainly contributed to the
separation of the three groups. When compared with
Kona and Blue Mountain, concentrations of chlorogenic
acid, caffeine, and sucrose in Mocha Matari were observed to be relatively down-regulated. In addition, compared with the two other groups, concentration of citrate
in Kona was observed to be up-regulated.
P07-21
MiR-141 is Associated with the Mitochondrial Dysfunction in Skeletal Muscle of Ovariectomized Mice

Hyunjung Lee, Young In Kim, Jiyun Ahn*. Division of
food functionality research, Korea Food Research Institute, Wanju, Republic of Korea
Estrogen deficiency can promote an increase in body
mass adiposity and evoke a decrease in muscle mass and
muscle strength. Sarcopenia is frequently observed in
postmenopausal women. Although age-related changes
in the hormonal status, low level of physical activity, reduced protein intake are regarded as potential causes of
sarcopenia, little is known about the effects of estrogen
deficiency on skeletal muscle mitochondrial function and
whether mitochondrial dysfunction is associated with
sarcopenia. To address this, we examined skeletal muscle mitochondrial function after 16 weeks of ovariectomy
in mouse model of estrogen deficiency. We observed
weight gain, fatty liver, skeletal muscle loss, and reduced
grip strength in OVX group. Respirometry demonstrated
decreases of VO2 and VCO2. Western blot for myosin
heavy chain (MHC) isoforms confirmed muscle remodeling to increase of fast type II MHC in OVX group. To
measure mitochondrial function, we isolated myofiber
from EDL muscle and performed Seahorse extracellular
flux analysis. Basal and maximal respirations were significantly decreased by ovariectomy. Proton leak, spare
respiration capacity, and ATP production were also reduced in OVX group. Analysis of mitochondrial ATP
production, mitochondrial content, and complex activities
confirmed estrogen deficiency induced mitochondrial
dysfunction. To find the molecular regulator in OVX
skeletal muscle, we studied the function of NCoR1 and
PGC1 α/β and found NcoR1 was upregulated while
PGC1a/b were downregulated. These results suggest the
absence of estrogen exaggerated muscle loss and led to
mitochondrial dysfunction, which could be associated
with the increase of NcoR1 and decrease of PGC1 in
skeletal muscle of ovariectomized mice.
P07-22
Effects of Excessive Iron Intakes in Lipid Metabolism
on the Offsprings in Pregnant Mice

Min-Ju Kim*, Yeon-Hee Kim, Seung-Min Lee. Department of Food and Nutrition, Yonsei University, Seoul
03722, Korea
Dietary iron overload (IOL) has been related to various

diseases such as cirrhosis, cancer or to diabetes due to
lipid radical production. In this study, we aimed to investigate the effect of excessive dietary iron intake of pregnant mice and its offsprings on lipid metabolism. C57BL/
6 pregnant mice at 2 weeks of gestation were given either control (CTRL, FeSO4 0 g/1 kg diet) diet or IOL
(FeSO4 9.9 g/1 kg diet) diet for 2 weeks before delivery.
Offsprings (CTRL=6, IOL=9) were fed with identical iron
diets for 30 weeks. Body weight, the levels of body iron
using serum, ferrozine assay, prussian blue staining, Oil
red O staining, H&E staining, expression levels in iron
and lipid metabolism were measured. Compared to the
CTRL, the IOL group significantly decreased body weight,
fat weight and plasma triglyceride content. Excess iron
levels in IOL group was confirmed by the ferrozine
assay. In H&E staining, adipocyte size was significantly
reduced in IOL group compared with CTRL. In both fat
and liver tissues there were reduction in the expression
levels of lipid de novo synthesis genes such as Sterol
regulatroy element-binding protein 1c (SREBP1c), Fatty
acid synthesis gene (FAS) and Stearoyl-CoA desaturase
1 (SCD1). In addition, significant inactivation of AMPK
signaling pathway was observed only in the fat tissues
of the IOL group. Our study suggested that iron-overload diet in pregnancy and early stage of development
may affect the lipid metabolism of offsprings and lower
fat accumulation in their body.
P07-23
Dietary Iron is Required for Hair Follicle Induction and
Development in Mice

Mina Song*, Yeon-hee Kim, Seung-Min Lee. Department of Food and Nutrition, Yonsei University, Seoul
03722, Korea
Iron deficiency has been associated with hair loss or alopecia in humans. The aim of this study was to investigate whether dietary iron deficiency affected hair follicle formation in early developmental stage of mice.
Seven mice were fed either AIN-76A
diet (CTRL) or iron
deficient diet (ID) since their 14th day of pregnancy and
then gave birth to 15 and 17 pups, respectively. The same
diet was provided to each group for 6 weeks since birth.
At week 6, normal diet was introduced to the ID pups
(ID-N) and continued for four weeks. Mice were sacrificed at week 6 (ID, n=5; CTRL, n=6), week 8 (ID-N1,
n=5; CTRL1, n=5), and week 10 (ID-N2, n=5; CTRL2,
n=6). Body weight, food intake, blood samples, skin, liver,
and intestine tissues of pups were acquired. H&E staining in skin and ferrozine assay in liver were conducted.
mRNA expression of iron regulation and hair morphogenesis-related genes were measured in skin tissues.
Body weight, liver, and small intestine weight were lower in ID0 compared with CTRL0. Lack of hair in ID0 and
hair growth in ID-N1 and ID-N2 were observed. ID0
pups showed a decrease in liver iron levels and exhibited
abnormal hair follicle in dermis. Lower ferritin heavy
chain (FTH) and higher transferrin receptor 1 (TfR1)
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mRNA levels in ID0 pups were observed compared with
CTRL0. Genes involved in hair placode and dermal papilla development (Wnt5a, Wnt10a, Wnt10b, β-catenin, and
Proliferating cell nuclear antigen (PCNA)) were reduced
in ID0 pups compared with CTRL0. Hair growth-related
Lymphoid enhancer binding factor 1 (LEF-1) and Wnt
targets Cyclin D1 and c-MYC mRNA levels appeared
to be downregulated in ID0 pups. In conclusion, our results suggest that dietary iron may be essential in early
stage hair placode and follicle formation.
식생활 및 영양실태조사 분야
P08-01
유아의 과일 섭취 행태와 선호 요인 조사 설문지 개발

1*, 윤 영1, 박영희1, 장희진1, 이상은1, 양유영1, 김양숙2.
이다은
1농촌진흥청 국립농업과학원, 2농촌진흥청
유아기는 신체의 성장과 활동량이 증가하면서 열량 및 영
양소의 요구량이 크게 증가되는데, 이 시기의 영양공급은
일생 동안의 성장과 발달에 영향을 미치므로 성장에 필요
한 영양소를 충분히 섭취하는 것이 중요하다. 과일은 비타
민과 무기질의 주요한 급원식품이며, 유아가 설탕, 인공감
미료 등 첨가물 없이 원물 그대로 과일을 섭취할 수 있도록
유도할 필요가 있다. 또한 유아의 다양한 과일 섭취유도를
위해 과일 종류별 선호 비선호 요인을 명확히 파악하는 것
이 중요하다. 이에 본 연구에서는 유아의 과일 섭취 증진
방안을 제시하기 위해 과일에 대한 섭취 행태와 선호 비선
호 요인을 분석할 수 있는 설문조사지를 개발하고자 하였
다. 설문대상은 만3-6세 유아의 양육자이며, 설문문항은
과일 선호도 조사에 대한 선행연구를 참고하여 변형하였
다. 설문문항은 (1)평소 식습관, (2)과일 섭취 행태 및 선호
도, (3)응답자 일반 사항으로 구성하였으며, 설문 문항에
따라 단답형 또는 복수응답으로 선택하도록 하였다. (1)평
소 식습관은 가정에서의 식사 횟수, 식사 준비자, 편식여부,
편식하는 식품의 종류와 이유를 포함시켰다. (2)과일 섭취
행태 및 선호도는 과일 섭취빈도, 좋아하는 과일의 종류와
이유, 싫어하는 과일의 종류와 이유, 과일 섭취 향상 방안,
선호하는 과일 조리방법 등으로 구성하였다. 선호요인 조
사는 국민건강영양조사(2013∼2017)의 다빈도분석을 통
한 과일 섭취빈도와 특징을 고려하여 10가지를 선정하였다.
(3)응답자 일반 사항은 성별, 자녀와의 관계, 응답자의 직업
과 연령, 자녀의 주 양육자, 자녀의 수로 구성하였다. 본
연구에서 개발한 유아 양육자 대상 설문조사지는 향후, 유
아의 과일에 대한 선호 및 비선호 요인을 분석하여 유아의
과일 섭취 증진을 위한 교육 체험 프로그램 및 과일 제공
지침 개발을 위한 연구사업의 기초자료로 활용할 수 있을
것으로 기대된다. *본 연구는 농촌진흥청 국립농업과학원
농업과학기술 연구개발사업(세부과제 번호: PJ01416602)
의 지원에 의해 이루어졌습니다.
P08-02
유아의 채소 섭취 행태 및 선호 요인 조사를 위한 설문지 개발

1*, 윤 영1, 박영희1, 장희진1, 이상은1, 양유영1, 김양숙2.
이다은
1농촌진흥청 국립농업과학원, 2농촌진흥청

유아기는 음식에 대한 감각과 식습관이 형성되는 시기로
올바른 음식 섭취 습관을 길러주는 것이 중요하다. 따라서
본 연구에서는 유아의 식생활 개선 방향을 제시하기 위해
채소에 대한 섭취 행태와 선호 비선호 요인을 분석할 수
있는 설문조사지를 개발하고자 하였다. 설문대상은 만3∼6
세 유아의 양육자이며, 설문문항은 채소 선호도 조사에 대
한 선행연구를 참고하여 변형하였다. 설문문항은 (1)평소
식습관, (2)채소 섭취 행태 및 선호도, (3)응답자 일반 사항
으로 구성하였으며, 설문 문항에 따라 단답형 또는 복수응
답으로 선택하도록 하였다. (1)평소 식습관은 가정에서의
식사 횟수, 식사 준비자, 편식여부, 편식하는 식품의 종류와
이유를 포함시켰다. (2)채소 섭취 행태 및 선호도는 채소
섭취빈도, 좋아하는 채소의 종류와 이유, 싫어하는 채소의
종류와 이유, 채소 섭취 향상 방안, 선호하는 조리방법 등으
로 구성하였다. 선호요인 조사는 국민건강영양조사(2013
∼2017)의 다빈도분석을 통한 채소의 섭취빈도와 형태를
고려하여 각각 10가지를 선정하였다. (3)응답자 일반 사항
은 성별, 자녀와의 관계, 응답자의 직업과 연령, 자녀의 주
양육자, 자녀의 수로 구성하였다. 본 연구에서 개발한 유아
대상 설문조사지는 유아의 채소에 대한 선호 및 비선호 요
인을 분석하여 향후 유아의 편식 개선을 위한 식생활 교육
프로그램 개발을 위한 기초자료로 활용하고자 한다. *본
연구는 농촌진흥청 국립농업과학원 농업과학기술 연구개
발사업(세부과제 번호: PJ01416602)의 지원에 의해 이루어
졌습니다.
P08-03
Association between Dietary Pattern and Cognitive
Impairment in Korean Adult

Kyoung Yun Kim*, Jung-Mi Yun. Department of Food
and Nutrition, Chonnam National University, Gwangju
61186, Korea
The prevalence of mild cognitive impairment, defined as
an intermediate state of transition from normal to dementia, with cognitive impairment compared to the same
age group, was reported to be 20.2% (1 of 5 elderly) in
2015 among Korean elderly aged 60 and older. This
cross-sectional study explored dietary patterns associated with cognitive function among the older adults
aged over 50 years who were hospitalized in Gwangju,
Korea. Diet was assessed using a food frequency questionnaire with 112 food items and 24-h dietary recall.
Principal Component Analysis was used to extract dietary patterns. Global cognitive function was assessed using the Mini-Mental State Examination (MMSE). Three
dietary patterns, a “Legume and vegetables pattern”, a
“Beverage and nuts pattern” and “White rice pattern”
were identified. the Beverage and nuts pattern was inversely associated with the prevalence of mild cognitive
impairment (MCI) after fully adjusting for covariates
(3th vs. 1st tertile, adjusted odds ratio [AOR], 0.333; 95%
confidence interval [CI], 0.133∼0.831; P -value<0.05).
The white rice pattern was associated with the prevalence of high MCI in the crude, but after adjusting for
all confounding factors, there was no association. In conclusion, Beverage and nuts pattern was significantly associated with MCI prevalence in the older adults aged
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over 50 years. In future studies, longitudinal studies on
population-based and randomized clinical trials should be
conducted to confirm the association between dietary
pattern and cognitive impairment and also to reveal the
underlying mechanism of this association.
P08-04
Association between Working Environment and Metabolic Syndrome: Using the 7th KNHANES (2016)

Kyoung Yun Kim*, Jung-Mi Yun. Department of Food
and Nutrition, Chonnam National University, Gwangju
61186, Korea
Previous studies have demonstrated that interactions between individual genetic factors and health-related factors such as smoking, alcohol consumption, stress, sleep
time, and breakfast frequency may be involved in the
pathogenesis of metabolic syndrome. This study analyzed health-related factors for metabolic syndrome
(Mets) among workers in South Korea. This analysis included 4,666 adults aged 19∼64 years to analyzed health
-related risk factors for Mets from the Korean National
Health and Nutrition Examination Survey (2016). The
sociodemographic, working, health-related, and biochemical characteristics were presented as percentages (%)
by chi-square tests. Multiple logistic regression analysis
was performed to analyze the 95% confidence intervals
(CIs) and associations between health-related factors
characteristic of workers and the odds ratios of Mets.
An increased prevalence of Mets was associated with
men day workers compared to men shift workers (1.726fold increase, 95% CI: 1.077∼2.765), and with ≥8 hrs/
day sleep duration compared to <6 hrs/day sleep duration
in women workers (2.133-fold, 95% CI: 1.041∼4.368). In
addition, reduced odds of high Mets were associated with
men workers consumed of breakfast 5∼7 times/wk
compared to those consumed <1 time/wk (0.593-fold decrease, 95% CI: 0.372∼0.944). Health-related factors
(sleep duration, frequency of breakfast) and working
type in Korean workers may affect the prevalence of
Mets.
P08-05
Research between Cognitive Impairment and Food
Intake Based on GDS Scores in Hospitalized Patients

Seul-ki
Ha1, Kyoung Yun Kim2*, Jung-Mi Yun2.
1Graduate School of Education, Chonnam National
University, Gwangju 61186, Korea, 2Department of Food
and Nutrition, Chonnam National University, Gwangju
61186, Korea
The accelerated aging process is leading to an increase
in the number of patients with dementia every year. This
study was conducted on 300 adults aged 50 years or older
who were diagnosed with Global Deterioration Scale
(GSD) in Gwangju 00 hospital. Subjects were divided into 3 groups according to GDS levels. GDS 1 was a group

of 194 patients without cognitive impairment, GDS 2 was
a group of 52 patients with very mild cognitive impairment, and GDS 3∼6 were a groups of 54 patients with
increasing levels of cognitive impairment. Age, education
level, and living status were significantly different according to GDS. The subjects in the GDS 3-6 groups
were older than 65 years old, had a low educational level,
and had a high percentage of living alone. As a result
food intake frequency, those of whole grains and kimchi
were 1.34 times/day and 1.48 times/day, respectively in
GDS 1 group. The intake frequency of rice and other
foods in the GDS 2 group is the highest (1.56 times/day),
suggesting that education on diet habit is necessary. Our
results showed that whole grains (OR: 0.46, 95% CI: 0.22
∼0.98), fish (OR: 0.47, 95% CI: 0.23∼0.99), pickles (OR:
0.15, 95% CI: 0.03∼0.65) and other vegetables (OR: 0.95,
95% CI: 0.74∼0.99) were associated with lower dementia
prevalence in GDS 3∼6 compared to GDS 1 group. This
study suggests that it is important to provide basis for
the establishment of a dietary guideline related to cognitive function especially for hospitalized patients.
P08-06
밀키트(Meal-Kit) 제품 선택속성에 대한 중요도-만족도분
석

1*, 윤 영1, 류지혜1, 이상은1, 박영희1, 이기연1, 김양숙2.
양유영
1농촌진흥청 국립농업과학원, 2농촌진흥청
최근 밀키트(Meal-Kit) 제품이 차세대 가정간편식(HMR,
Home meal replacement)으로 떠오르고 있어 그 종류와
형태가 점차 다양해지고 있다. 이에 소비자의 밀키트 제품
선택속성에 대한 중요도-만족도 분석(IPA, ImportancePerformance Analysis)을 통해 밀키트 제품 개발 시 우선
적으로 고려되어야 할 요인을 분석하고자 하였다. 고려 요
인은 국내산, 지역, 친환경 등 식재료 속성과 맛, 영양, 위생
등 품질 속성 그리고 가격, 구입 용이성, 조리 간편성 등
가격 구입 속성으로 총 13가지로 구분하였다. 조사 대상자
는 국가건강영양조사 식이섭취조사(24시 회상법) 자료를
기반으로 밀키트 제품의 주 소비자층을 분석하여, 서울 경
기 거주, 30∼49세, 중상층 이상 소득가구(370가구)를 선정
했다. 설문 문항은 식생활 행태, 밀키트 제품 이용 행태 및
선호도 등으로 구성하고 온라인 설문조사를 진행하였다.
밀키트 제품 구입 빈도는 ‘주 1∼2회(38.6%)’가 가장 많았
고, ‘월 1∼3회(37.3%)’, ‘주 3∼4회(11.6%)’ 등의 순으로 나
타났다. 밀키트 구매 비용은 ‘2∼5만 원 미만(38.1%)’, ‘2만
원 미만(20.3%)’, ‘5∼8만 원 미만(17.8%)’ 순이었다. 밀키
트 구매 장소는 ‘대형마트(53.5%)’가 가장 높았으며, ‘온라
인 쇼핑몰(18.4%)’, ‘슈퍼마켓(14.3%)’ 등의 순이었으며, 밀
키트 구매 용도는 ‘평상시 식사용(81.1%)’이 가장 높은 것
으로 나타났다. 13개의 고려 요인 중 위생(4.54), 품질(4.35),
맛(4.34) 항목이 중요도가 높은 것으로 조사되었고, 만족도
는 조리편리성(4.04), 구입 용이성(3.89), 맛(3.81) 순으로
나타났다. IPA 분석 결과, 중요도와 만족도가 모두 높은
항목은 위생, 품질, 맛, 조리 간편성, 구입 용이성이었으며,
중요도는 높으나 만족도가 낮은 항목은 가격, 포장단위
(양), 영양(식재료 구성) 요인 속하는 것으로 나타나, 해당
요인에 대한 개선이 필요할 것으로 사료된다. 이와 같은
결과는 향후 소비자 요구도에 적합한 밀키트 제품을 개발
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하는데 기초 자료로 활용할 수 있을 것으로 기대된다. *본
연구는 농촌진흥청 국립농업과학원 농업과학기술 연구개
발사업(과제번호: PJ01369401)의 지원에 의해 이루어진 것
입니다.
P08-07
Pharmacological Activation of Nrf2 by Sesamol Stimulates Ucp1 Induction in Adipocytes and Increases
Energy Expenditure in Mice

Dong Ho Lee*, Seo-hyuk Chang, Saeroarum Han, Suji
Kim, Kye Won Park. Department of Food Science and
Biotechnology, Sungkyunkwan University, Suwon 16419,
Korea
Previous studies identified anti-obese phytochemicals
that stimulate Ucp1 induction and increase energy
expenditure. Sesamol isolated from sesame oil has been
shown to ameliorate obesity by regulating mitochondria
lipid metabolism. However, the underlying molecular
mechanism by which sesamol regulates lipid metabolism
has not been clearly elucidated. In this study, we show
that sesamol increases Ucp1 expression and mitochondrial contents in differentiated C3H10T1/2 adipocytes.
Oral administration of sesamol in mice increased energy
expenditure, prevented diet induced weight gains, and
improved metabolic dysregulation. To elucidate the molecular mechanism of sesamol in adipocytes, we treated
sesamol for 12 hours and transcriptional profiling was
analyzed. Sesamol dramatically increased numerous Nrf2
target genes such as Hmox-1 and Nqo1 in adipocytes.
In line with this, a known Nrf2 activator, tBHQ also induced Ucp1 expression in adipocytes. Similarly, more
than 75% of the sesamol induced expression profiles
were overlapped by tBHQ in microarray analysis. Together, these data demonstrate the importance of sesamol
as an inducer of Ucp1 and antioxidation related genes,
further highlighting a role of Nrf2 activator in stimulating thermogenic adipocytes, increasing energy expenditure, and preventing weight gains.
P08-08
유아의 쌀 음식 섭취 행태와 선호 요인 조사 설문지 개발

1*, 윤 영1, 박영희1, 장희진1, 이상은1, 양유영1, 김양숙2.
이다은
1농촌진흥청 국립농업과학원, 2농촌진흥청
식생활 서구화로 유아기부터 인스턴트와 고열량 음식에 노
출되면서, 소아비만 소아당뇨 등 식습관 관련 질병이 증가
하고 있다. 유아기에 형성된 식습관은 신체적, 정서적, 지
적, 사회적 발달에 직접적 영향을 주며 일생동안의 건강을
좌우하므로 올바른 식습관 형성이 중요하다. 이에 본 연구
에서는 유아가 쌀 중심 식습관을 형성 지속할 수 있는 방법
을 모색하기 위해, 유아의 쌀 음식 섭취행태와 선호 비선호
요인을 분석하기 위한 설문조사지를 개발하였다. 설문대상
은 만3∼6세 유아의 양육자이며, 설문문항은 쌀 음식 선호
도 조사에 대한 선행연구를 참고하여 변형하였다. 설문문
항은 (1)평소 식습관, (2)쌀 음식 섭취 행태 및 선호도, (3)
응답자 일반 사항으로 구성하였으며, 설문 문항에 따라 단

답형 또는 복수응답으로 선택하도록 하였다. (1)평소 식습
관은 가정에서의 식사 횟수, 식사 준비자, 편식여부, 편식하
는 식품의 종류와 이유를 포함시켰다. (2)쌀 음식 섭취 행태
및 선호도는 밥 중심 식사 횟수, 쌀 음식 섭취 빈도, 자녀가
좋아하는 쌀 음식과 그 이유, 자녀가 싫어하는 쌀 음식과
그 이유, 쌀 음식 종류별 선호도와 그 이유(색, 향/냄새, 맛,
식감) 등으로 구성하였다. 선호 비선호 요인 조사를 위한
쌀 음식 종류는 국민건강영양조사(2013∼2017)의 다빈도
분석을 통해 도출한 유아의 쌀 음식 섭취빈도와 주식 간식
의 종류 등을 고려하여 선정했다. (3)응답자 일반 사항은
성별, 자녀와의 관계, 응답자 직업과 연령, 자녀의 주 양육
자, 자녀 수로 구성했다. 향후, 본 연구에서 개발한 설문조
사지로 유아의 식생활 행태와 쌀 음식에 대한 선호요인을
조사 분석해 유아의 쌀 음식에 대한 친밀감을 향상시킬 수
있는 식생활 교육 프로그램 개발 방향을 설정하는데 활용
하고자 한다. *본 연구는 농촌진흥청 국립농업과학원 농업
과학기술 연구개발사업(세부과제번호: PJ01416601)의 지
원에 의해 이루어졌습니다.
P08-09
Dietary Diversity Score is Inversely Associated with
the Risk of Metabolic Syndrome among Korean Men:
A 12 Years Follow-Up Study

Jiyeon Kim, Yoonjin Shin, Yoonjin Lee, Jibin Kim*, Dahye
Han, Jumi Lee, Yangha Kim. Department of Nutritional
Science and Food Management, Ewha Womans University, Seoul, Korea
Dietary diversity is a widely accepted recommendation
to promote a nutritionally appropriate diet and prevent
chronic diseases. This cohort study investigated the association between dietary diversity score (DDS) and the
risk of developing metabolic syndrome (MetS) in Korean
men. We prospectively analyzed 2,824 men aged 40∼69
years without MetS at baseline from the Korean Genome
and Epidemiology Study. Foods are categorized as 5
(grains, meat and alternatives, vegetables, fruits, and
dairy products). When subject consumed foods in each
category at least per week, dietary diversity scored 1.
Based on the DDS from 0 to 5, subjects were divided
into three groups (≤3, 4, or 5). During the 12-years follow-up period, the cumulative incidence of MetS was
32.8% (925 cases). Subjects with greater DDS showed
a decreased incidence of MetS compared to those with
less diversity. Furthermore, greater diet diversity was
associated with lower risk of developing MetS [hazard
ratio (HR)=0.77, 95% confidence interval (CI): 0.64∼0.93,
P for trend=0.084] after adjustment for potential confounders. Our findings suggested that diverse diets composed with all five food categories might potentially reduce the risk of MetS among Korean men.
P08-10
Dietary Safety Management Competency according to
Perceived Health Status of Adolescents

Yunhwa Kim. Education Research Institute, Daegu University, Gyeongsan-si 38453, Korea
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Presently in Korean adolescents, diets remain poor due
to high fat, saturated fat, and sugar intake, and low dairy,
fruit, and vegetable consumption. This study aimed to
analyze factors related to dietary safety of adolescents.
Data was collected from 492 middle and high school students in South Korea from June to July 2018. Participants
answered a self-administered questionnaire on dietary
safety management competency. Respondents’ answers
were analyzed using one-way analysis of variance. Diet
self-assessment on the chronic disease was significantly
different according to perceived health status (P <0.001).
Respondents from the very healthy group showed a
higher score in their self-assessment of a healthy diet,
diet safety knowledge and health management practices
than the averagely healthy group. Healthy eating habits
were significantly correlated with all factors, except
anxiety and overeating habits (P <0.01). Diet self-assessment on the chronic disease, and food and nutrition
knowledge, and weight management factors appear to
have a significant correlation with other identified factors, except overeating. Sustainable dietary safety management competency education for adolescents should be
implemented according to the findings, following health
condition self-perception.
P08-11
소셜미디어의 농식품 정보가 소비자 구매행동에 미치는 영향
분석－성별에 따른 차이

장희진*, 이상은, 김 영, 윤 영, 박영희. 농촌진흥청 국립농업
과학원
최근 정보통신기술의 발전은 농식품 분야에도 큰 영향을
끼치고 있으며, 특히 인스타그램, 유튜브의 소셜미디어는
새로운 정보 제공과 유통 채널로 각광 받고 있다. 이에 소셜
미디어의 농식품 정보가 구매행동에 미치는 영향을 알아보
기 위하여 소셜미디어를 이용하는 성인 1,000명을 대상으로
성별에 따른 차이를 조사 분석하였다. 구매행동은 Likert
5점 척도(1: 전혀그렇지않다∼5: 매우그렇다)로 점수화하
였다. 남자는 50.8%, 여자는 49.2%이며 소셜미디어 이용기
간은 남자는 ‘10년 이상’이 29.5%, 여자는 ‘3∼6년 미만’이
29.7%로 가장 많았다. 농식품 구매 빈도는 ‘일주일에 1∼2
회’로 남자는 47.4%, 여자는 44.3%였으며(P <0.001), 농식
품 정보를 접한 후 구매 경험은 남녀 각각 73.7%, 81.5%로
높게 나타났다. 구매 농식품은 ‘곡류 및 서류’가 남녀 각각
20.6%, 17.7%, ‘간편식 및 기타 가공식품’ 13.7%, 16.5%,
‘과일류’ 12.1%, 16% 순이었다(P <0.001). 구매행동은 소셜
미디어 정보가 구매에 도움이 되는 정도와 농식품의 관심
정도, 정보 탐색 여부, 정보 평가, 구매 결정, 구매 후 평가
문항에서 성별 간의 유의한 차이를 보였다. ‘소셜미디어를
통해 세일/할인 정보를 보게 되면 그 농식품에 관심이 생긴
다’가 여자가 3.99점, 남자는 3.75점으로 성별 차이가 가장
높은 문항으로 나타났다(P <0.001). 분석 결과 남녀 모두
소셜미디어의 농식품 정보가 구매행동에 영향을 미치는 것
으로 나타났으며 여자가 남자보다 대부분 문항의 평균 점
수가 높은 것을 확인할 수 있었다. 본 연구는 농촌진흥청
국립농업과학원 농업과학기술 연구개발사업(세부과제번
호:PJ013495)의 지원에 의해 이루어졌습니다.

P08-12
소셜미디어의 농식품 정보가 소비자 구매행동에 미치는 영향
분석－연령대별에 따른 차이

장희진*, 이상은, 김 영, 윤 영, 박영희. 농촌진흥청 국립농업
과학원
본 연구의 목적은 소셜미디어를 이용하는 전국의 성인을
대상으로 소셜미디어의 농식품 정보가 구매행동에 미치는
영향을 연령대별 차이로 알아보고자 하였다. 본 연구의 소
비자 구매행동 문항은 Likert 5점 척도(1: 전혀그렇지않다
∼5: 매우그렇다)로 점수화하였다. 소셜미디어 이용 기간
은 20대는 ‘6∼9년 미만’ 36.9%, 30, 40대는 ‘3∼6년 미만’이
각각 34.7%, 28.5%이며 50, 60대는 ‘10년 이상’이 각각
29.1%, 37.0%로 연령대별 유의한 차이를 보였다(P <0.001).
농식품 정보를 접한 후 구매 경험은 평균 77.4%로 높게
나타났으며 구매 농식품은 20, 30대는 ‘간편식 및 기타 가공
식품’이 각각 19.2%, 24.0%이며 40, 50, 60대는 ‘곡류 및 서
류’가 각각 24.7%, 19.5%, 23.6%로 가장 많았다. 구매행동
에 있어서는 ‘나는 소셜미디어가 농식품 구매에 있어 대체
로 정확한 정보를 제공한다고 생각한다’, ‘나는 소셜미디어
가 농식품 구매에 필요한 정보를 더 잘 알게 한다고 생각한
다’가 30대보다 다른 연령대에서 점수가 높게 나와 유의적
차이를 보였다(P <0.001). ‘소셜미디어를 통해 몰랐던 농식
품 브랜드나 농식품을 알게 된 적이 있다’는 40대 이상에서
점수가 높았으며(P <0.001), 연령대가 낮을수록 소셜미디
어의 후기를 보고 구매를 결정하는 것으로 나타났다. 연구
결과 연령대 대부분 소셜미디어의 농식품 정보에 관심이
많으며 구매행동에 영향을 미치는 것으로 나타나 소비자에
게 정확한 농식품 정보 제공이 필요할 것으로 사료된다.
본 연구는 농촌진흥청 국립농업과학원 농업과학기술 연구
개발사업(세부과제번호: PJ013495)의 지원에 의해 이루어
졌습니다.
P08-13
Sensory Properties and Just-About-Right rating of
suitable Bulgogi Recipe

1, Han-Na Chu1, JongKi-Ok Kim2 1,2*, Yong-Suk Kwon
1
1
Bang Eun , Soo-Muk Cho . Dept. of Agrofood Resources, National Institute of Agricultural Sciences, 2Rural
Development Administration, Wanju 55365, Korea, Dept.
of Food Science & Technology, Chonnamn National University
This study was performed to recommended a suitable
Bulgogi recipe. In this experiment, we used B_137 as the
basic Bulgogi recipe recommended by Kim etc (2012).
This recipe was suggested in based on the Korea
National Health and Nutrition Examination Survey
(KNHANES) edited by 2011. Other recipes such as
B_268, B_349, B_475 and B_598 were modified in B_137.
The B_268 and B_349 recipes were the same materials
of the B_137 recipe but composed differently ratio of materials by considering the intake of 2017 KNHANES. The
difference of B_268 and B_349 was applied a complex
sample of 2017 KNHANES and not applied a complex
sample of it, respectively. For the B_475 and B_598 recipes, a king oyster mushroom and a cooking wine were
added to the previous recipe materials and the composi-
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tion ratio of the materials was different. According to
the 2017 KNHANES, the sugar among the recipe materials is trended to use sugar and liquid sugar(corn syrup,
plum extract etc.) together, Therefore In this study,
B_475 and B_598 recipes were composed to sugar composition ratio, not B_268 and B_349 recipes. The study
was analyzed sensory properties and Just-About-Right
rating on 5 kinds of Bulgogi sample with 61 consumers.
According to the sensory properties, the B_598 received
the highest overall acceptability and consumer desire
score for participants, significantly(P <0.05). By the JAR
rating analysis, the B_598 had the hight consumer preference in sweetness compared to other sensory factors.
As these results, we would be recommended of the B_598
as the suitable recipe of Bulgogi for Korean.
P08-14
Associations of a Ten-Year Trend in Hypertension
Prevalence with Sodium, Potassium, and Calcium Intake in Korean Adults

Inkyung Baik. Department of Foods and Nutrition,
College of Science and Technology, Kookmin University,
Seoul 02707, Korea
National data regarding the association between a trend
in hypertension (HTN) prevalence and sodium (Na), potassium (K), and calcium (Ca) intake are limited. The
present study aimed to examine 10-year trends in HTN
prevalence as well as in the consumption of these minerals and mineral-rich foods and further analyze their associations using the Korea National Health and Nutrition
Examination Survey data. The associations were analyzed using logistic regression method. Among 42,971
adults aged 30 years or older, consumption of K, Ca,
fruits, and milk and dairy products was found to have
an inverse association with HTN prevalence, which
tended to increase over 10 years. Odds ratios (OR) [95%
confidence interval (CI)] of HTN were 0.77 [0.67, 0.88]
for K intake 5,000 mg/d or more compared with 2,000
mg/d or less and 0.81 [0.67, 0.97] for Ca intake 1,200 mg/d
or more compared with 400 mg/d or less. On the contrary, Na intake was not associated with HTN prevalence, but it was positively associated with pre-HTN
prevalence. Over 10 years, Na intake has been markedly
reduced and K intake has been gradually increased
whereas Ca intake was almost unchanged. Based on
these findings, encouraging K and Ca consumption may
need to be emphasized at this time to prevent and manage HTN in Korean adults.
P08-15
Sodium Intake from Restaurant Food among adults
aged 19 years old and over: the Korea National Health
and Nutrition Examination Survey 2017

Na-Hui Kim*, Damin Shin, Min Gyeong Jo, Yo A Lee,
Taehyung Yoon, Hye-Young Lee. Nutrition and Functional Food Research Team, National Institute of Food

and Drug Safety Evaluation, Korea
Restaurant food has been regarded as one of the primary
sources of sodium intake. Recently, the proportion of
meals of Korean adults through dining-out rather than
homemade meals is tended to increase. The purpose of
this study is to evaluate a nutritional status of sodium
intake from restaurant food among adults aged 19 years
old and over. In our analysis, we included 5,721 adults
aged 19 years old and over who were participated in the
Korea National Health and Nutrition Examination Survey (KNHANES) 2017. As results, sodium intake from
restaurant food among total population were 1,441.1
mg/day (men: 1,870.3 mg/day, women: 1,017.1 mg/day).
Across age subgroups, the mean of sodium intake were
1,841.6 mg/day, 1,826.4 mg/day, 1,204.7 mg/day, and
528.8 mg/day for 19∼29 years, 30∼49 years, 50-64 years
and 65 years old and over, respectively. Especially, among
19∼29 years and 30-49 years groups, sodium intake
from restaurant food was almost half of the mean of sodium intake per day (49.7% and 45.0%). Also, sodium
intake per 1,000 kcal of 30∼49 years group was higher
than other groups (1,972.9 mg/day). The steady monitoring and evaluation of sodium intake are necessary for
establishment of sodium reduction policy focused on
middle aged groups who have a possibility of having dining-out meals in frequently. This research was supported by a grant (19161MFDS072) from Ministry of
Food and Drug Safety in 2019.
P08-16
Qualitative Consumer Research for Development of
Home-Meal Replacement Porridge Products for Breakfast

Ji-sun Hwang*, Mina K. Kim. Department of Food Science and Human Nutrition and Fermented Food Research
Center, Jeonbuk National University, Jeonju-si, Jeonbuk
54896, Korea
The formation of eating habit in early stage of lifespan
is an important issue because it leads to adulthood. With
increase of female involvement in socio-economic activities, greater proportion of teenagers are not eating
breakfast. The purpose of this study was to determine
consumer awareness and interests towards home-meal
replacement for breakfast according to participants’ employment status. Housewives living in Jeonju area, who
have teenage kids, were recruited (n=22) for a Focus
Group Interview (FGI). All housewives participated in
this study responded that they are responsible for preparing the breakfast for teenage kids. Differences in
breakfast menu were observed according to their employment status. Awareness and interests toward porridge as breakfast menu for serving teenage students
was overall positive, and preferred menu as breakfast
porridge products were documented. As for the perception of prefered packaging materials for home-meal replacement porridge products for breakfast, housewives
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prefered pouch-type packaging. While this type of package was the least convenient packaging for porridge-like
products, housewives preferred pouch-type packaging
because they felt “mother-ness” during the cooking/heating the porridge in pouch-type package.
P08-17
Qualitative consumer research for development of
home-meal replacement porridge products for breakfast for teenagers

Hyeona Oh*, Mina K. Kim. Department of Food Science
and Human Nutrition and Fermented Food Research
Center, Jeonbuk National University, Jeonju-si, Chonbuk
54896, Korea
Adolescence is a time of increased nutrient needs. The
formation of healthy eating habits at the early stage of
development is important because eating habits formed
during adolescence lead to adults. The rate of breakfast
fasting among teenagers is over 30 percent. Development
of home-meal replacement products for breakfast targeted for teenager is a necessity. Therefore, the objective
of this study was to determine the teenage consumers’
awareness on home-meal replacement products for
breakfast. Focus Group Interviews (FGI) were conducted
on teenage students (n=25). Two groups of teenage students were recruited through cooperation with middle
schools located in Jeonju: those who eat breakfast on a
regular basis, and those who do not eat breakfast. The
current breakfast consumption patterns, Usage & Attitude about porridge, awareness of porridge for breakfast,
and preferred packaging container were investigated.
Teenagers were strongly aware of porridge as a typical
foods eaten when sick. Regardless of breakfast consumption status, preferred porridges were chicken, beef
and seafood-based porridge, while disliked porridges was
red bean porridge. As for the preference towards package, teenage students preferred the package designed to
maximize the convenience.
P08-18
가정간편식(HMR) 나트륨 저감화 기술 가이드

김의수21*, 장지성1, 최경숙1, 정광호2. 1(주)케이브릿지인사
이트, (주)아이엔비솔루션즈
급속한 경제발전으로 현대인의 라이프스타일은 가정간편
식(Home Meal Replacement, HMR)의 시장을 빠르게 성
장시켰다. HMR은 외식산업의 핵심 트렌드로 식품제조가
공업체뿐만 아니라 유통업체 등도 사업에 동참하고 있다.
HMR은 크게 Ready to Eat(RTE), Ready to Heat(RTH),
Ready to Cook(RTC), Ready to Prepare(RTP) 등 4가지로
분류한다. 국내 식품공전 상의 분류로는 즉석섭취 편의식
품류인 즉석섭취식품과 즉석조리식품이 가장 유사하다.
HMR에 속하는 즉석섭취식품(햄버거-번, 패티, 소스)와 즉
석조리식품(국/탕)에 나트륨 대체소재를 적용하여 제작한
시제품을 대상으로 저장 기간 중 이화학적 품질 변화와 미
생물학적 안전성을 확인하였고, 저감화에 따른 관능적 특

성도 함께 연구 조사되었다. 본 발표는 연구를 통해 얻은
결과와 함께 개발된 가정간편식(HMR) 나트륨 저감화 기
술 가이드의 일부 내용을 소개하고자 한다.
P08-19
가공식품(음료류) 당류 저감화 기술 가이드

김의수21*, 장지성1, 최경숙1, 정광호2. 1(주)케이브릿지인사
이트, (주)아이엔비솔루션즈
당류는 인류가 오래전부터 사용해 온 기초식품소재로서 식
생활에 빠질 수 없는 매우 중요한 부분을 차지하고 있다.
당류 중 기본이 되는 설탕을 사탕수수로부터 대량 생산하
게 되면서 소비량 역시 급격히 증가하였다. 설탕은 가공식
품에서 감미성, 흡습성, 침수성, 점성, 발효성, 결정성, 착색
성, 부패방지 등의 기능을 갖는다. 최근 설탕 섭취량이 증가
함에 따라 비만, 당뇨, 동맥경화 등 각종 대사성질환과의
밀접한 연관성이 보고되면서 일부 국가에서는 자국민 건강
증진을 위해 당류 저감 정책으로 설탕세(sugar tax) 도입을
추진하기도 하였다. 가공식품에서의 당 저감화 대상은 가
공 중에 맛과 저장성 등을 위하여 첨가하는 포도당, 과당,
자당, 유당, 당 시럽, 과일 시럽 등이며, 이를 첨가당(added
sugar)이라고 한다. 현재 당류 저감 시 사용되는 대체소재
로는 고감미료, 벌크 스위트너, 물성개량제 및 향미증진제
등이 있다. 본 발표는 음료류(발효유, 과채주스, 커피)를 대
상으로 당류 대체소재 적용 시제품의 품질 및 관능적 특성
을 조사한 연구결과와 함께 개발된 음료류 당류 저감화 기
술 가이드의 일부 내용을 소개하고자 한다.
P08-20
Jeju Consumer’
s Consumption and Product Improvement Requirement for the Development of New Instant
Rice Product Added with Seaweeds

1, Hyun Jung Kim2, Sangbin Lim2, Tai
Youngjin Choi
3
Seok Yang , Su Jung Kim4, Myung-Cheol Oh3*. 1Department of Hotel 2Culinary Art, Jeju Halla University, Jeju
63092, Korea, Department of Food Bioengineering,
Jeju
National University, Jeju 63243, Korea, 3Department of
Food Science and Industry,
Jeju International University,
Jeju 63309, Korea, 4Manje Fishing Association Corporation, Jeju 63357, Korea
Along with the well-being trends, the convenience of
food products is an important factor to consumers. This
study investigated the consumers’s consumption and
product improvement requirement to develop new instant
rice products containing Jeju seaweeds. K-means clustering analysis was carried out using frequency analysis,
reliability analysis, factor analysis, and factor score by
SPSS. The demographic and purchasing characteristics
according
to product seeking attributes were analyzed by
χ2 verification. Additionally, the product improvement
requirement for instant rice products were determined by
difference analysis. For instant rice product seeking attribute, the overall reliability factor, cronbach α value,
was 0.97. There were five factors including product
seeking, brand seeking, convenient seeking, price seeking, and manu seeking and two clusters including weak
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group of purchasing and strong group of purchasing
propensity. Significant difference in brand seeking and
menu seeking factors (P <0.001) was observed. A cluster
of strong group of purchasing propensity in brand seeking and menu seeking showed greater attributes to brand
or menu itself than other groups. These results suggest
that the strong brand power should be considered with
various product types for the development of instant rice
products containing seaweeds in Jeju.
P08-21
한국 청소년의 소득계층별 식사 결식 및 외식 빈도－제6기
국민건강영양조사를 이용하여

권유경1, 김숙배2*. 1전북대학교 교육대학원, 2전북대학교
식품영양학과
본 연구는 한국 청소년의 영양개선을 위해 소득계층별 식
사 결식 여부를 파악하고자 하였다. 제 6기 2013년∼2015년
국민건강영양조사 원시자료를 활용하였다. 남녀 청소년 총
1,839명을 대상으로 가구균등화소득을 사분위로 분류하여,
‘하’(남 114명, 여 115명), ‘중하’(남 262명, 여 216명), ‘중상’
(남 320명, 여 278명), ‘상’(남 270명, 여 264명)으로 나눈
후, 소득계층별 결식 여부(아침, 점심, 저녁), 외식 빈도, 신
장, 체중, 비만도 차이 여부를 살펴보았다. 소득계층별 분포
에 있어서 남녀 차이는 보이지 않았다. 거주지에 있어서 소
득계층별 차이를 보였다(P <0.01). 동 거주 비율은 ‘상’(91.8
%), ‘중상’(82.8%), ‘하’(80.8%), ‘중하’(79.5%) 순이었다. 읍
면 거주비율은 ‘중하’(20.5%), ‘하’(19.2%), ‘중상’(17.2%),
‘상’(8.2%) 순이었다. 아침 결식 여부에서 소득계층별 차이
를 보였다(P <0.01). 아침결식이 ‘하’(44.1%), ‘중하’(31.5%),
‘중상’(28.9%), ‘상’(24.1%) 순이었다. 점심 결식 여부에서 소
득계층별 차이를 보였다(P <0.05). 점심결식이 ‘하’(13.4%),
‘중하’(10.3%), ‘중상’(8.9%), ‘상’(9.2%) 순이었다. 저녁 결
식 여부에서 소득계층별 차이를 보였다(P <0.05). 저녁결식
이 ‘하’(10.9%), ‘중상’(8.0%), ‘중하’(7.6%), ‘상’(4.3%)의 순
서를 보였다. 외식 횟수에서는 소득계층별 차이를 보이지
않았다. 신장, 체중, 비만도에 따른 저체중, 정상, 과체중,
비만 분포에서 소득계층별 유의적 차이를 보이지 않았다.
우리나라 청소년에 있어서, 소득계층별 맞춤영양교육이 필
요함을 제안하는 바이다.
P08-22
한국 청소년의 소득계층별 혈액생화학적 특성－제6기 국민건
강영양조사를 이용하여

권유경1, 김숙배2*. 1전북대학교 교육대학원, 2전북대학교
식품영양학과
본 연구는 한국 청소년의 영양개선을 위한 기초방안 마련
을 위해 소득계층별 혈액생화학적 특성을 살펴보았다. 제6
기 2013년∼2015년 국민건강영양조사 원시자료를 활용하
여, 청소년 총 1,839명을 대상으로 가구균등화소득을 사분
위(상, 중상, 중하, 하)로 분류하여, 소득계층별 혈액생화학
적 특성 (공복혈당, 혈중 요소질소, 크레아틴, 중성지방, 총
콜레스테롤, HDL-콜레스테롤, 헤모글로빈, 헤마토크릿)
의 평균 값 및 정상 판정 기준의 구간별 빈도를 조사하였다.
남학생에 있어서 정상 초과를 보인 조사대상자는 공복혈당
9.9%, 혈중 요소질소 0.7%, 중성지방 8.9%, 총 콜레스테롤

3.8%였으며, 정상 미만을 보인 남학생은 크레아티닌 9.8%,
HDL-콜레스테롤 13.9%, 헤모글로빈 3.4%, 헤마토크릿
5.9%였다. 한편, 헤모글로빈에서 소득계층별 정상 판정 기
준 구간별 분포 차이를 보였다. 그 외의 지표에 있어서 유의
적인 차이를 보이지 않았다. 여학생에 있어서 정상 초과를
보인 조사대상자는 공복혈당 6.3%, 혈중 요소질소 0.3%,
중성지방 5.9%, 총 콜레스테롤 8.6%였으며, 정상 미만을
보인 여학생은 크레아티닌 39.6%, HDL-콜레스테롤 13.9%,
헤모글로빈 3.4%, 헤마토크릿 5.9%였다. 가 정상 미만을
보였다. 한편, 공복혈당, 헤모글로빈에서, 소득계층별 정상
판정 기준 구간별 분포차이를 보였다. 헤모글로빈, 헤마토
크릿에서 소득계층별 평균값 차이를 보였다. 그 외의 지표
에 있어서 유의적인 차이를 보이지 않았다. 한국 청소년에
있어서, 만성 질환 예방 및 관리를 위한 교육과 소득계층별
맞춤 영양교육이 필요하다.
P08-23
한국 청소년의 육가공품 섭취빈도에 따른 식사 결식 여부,
외식 빈도, 비만도: 2010-2011 국민건강영양조사 자료를 이
용하여

오유미1, 김숙배2*. 1전북대학교 교육대학원, 2전북대학교
식품영양학과
한국 청소년의 영양개선을 위해 육가공품 섭취빈도별 아
침 점심 저녁 결식 여부 및 외식 빈도 및 비만도를 살펴보
았다. 제5기 2010년∼2011년 국민건강영양조사 원시자료
를 활용하여, 청소년(12∼18세) 총 1,307명을 대상으로 ‘거
의 먹지 않음(rarely)’, ‘1주 1회 미만(1/week<)’, ‘1주 1회
(1/week)’, ‘1주 2회 이상(≥2/week)’ 4 그룹으로 분류하여,
육가공품 섭취빈도별 아침 점심 저녁 결식 여부, 외식 빈
도, 신장, 체중, 비만도를 살펴보았다. 육가공품 섭취빈도별
남녀, 가구 소득, 거주지 차이는 보이지 않았다. 육가공품
섭취빈도별 아침 점심 저녁 결식 여부에서 차이를 보이지
않았으나, 육가공품 섭취빈도별 아침 결식자가 ‘거의 먹지
않음 32.3%’, ‘1주 1회 미만 27.8%’, ‘1주 2회 이상 26.6%’,
‘1주 1회 21.6%’를 보였다. 외식 빈도에 있어서 육가공품
섭취빈도별 차이를 보였다(P <0.01). 외식을 1일 1회 이상
하는 경우가 육가공품 섭취빈도 ‘1주 1회’, ‘1주 2회 이상’,
‘1주 1회 미만’, ‘거의 먹지 않음’ 순이었다. 신장에 있어서
남녀 모두 육가공품 섭취빈도별 유의적인 차이를 보였다
(P <0.05). 남학생은 섭취빈도 ‘1주 1회 미만’, ‘거의먹지 않
음’, ‘1주 1회’, ‘1주 2회 이상’ 순으로 컸다. 여학생은 신장이
‘1주 1회 미만’, ‘1주 2회 이상’, ‘1주 1회’, ‘거의 먹지 않음’
순으로 컸다. 체중, 비만도에 따른 저체중, 정상, 과체중,
비만 분포에서 육가공품 섭취빈도별 유의적 차이를 보이지
않았다. 한편, 남학생에 있어서 과체중 및 비만이 ‘1주 2회
이상’ 남 20.0%, 여 17.7% ‘1주 1회’ 남 15.5%, 여 17.2%
‘1주 1회 미만’ 21.9%, 여 20.5%, ‘거의먹지 않음’ 남 18.8%,
여 28.9%를 보였다. 우리나라 청소년에 있어서, 육가공식
품 섭취에 있어서 남녀 맞춤영양교육이 필요함을 제안하는
바이다.
P08-24
한국 청소년의 육가공품 섭취 빈도에 따른 혈액생화학적 특
성: 2010-2011 국민건강영양조사 자료를 이용하여

오유미1, 김숙배2*. 1전북대학교 교육대학원, 2전북대학교
식품영양학과
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한국 청소년의 영양개선을 위한 기초자료를 제공하고자,
육가공품 섭취 빈도에 따른 혈액생화학적 특성을 살펴보았
다. 제5기 2010년∼2011년 국민건강영양조사 원시자료를
활용하였다. 청소년(12∼18세) 총 1,307명을 대상으로 ‘거
의 먹지 않음(rarely)’, ‘1주 1회 미만(1/week<)’, ‘1주 1회
(1/week)’, ‘1주 2회 이상(≥2/week)’ 4 그룹으로 분류하여,
혈액생화학적 특성(공복혈당, 혈중 요소질소, 크레아틴, 중
성지방, 총 콜레스테롤, HDL-콜레스테롤, 헤모글로빈, 헤
마토크릿)을 살펴보았다. 조사 결과, 육가공품을 거의 먹지
않음(93명), 1주 1회 미만(414명), 1주 1회(353명), 1주 2회
이상(447명)이었다. 남학생에 있어서 정상 초과를 보인 조
사대상자는 공복혈당 3.3%, 중성지방 5.2%, 총 콜레스테롤
3.3% 이었으며, 정상 미만을 보인 남학생은 크레아티닌
14.5%, HDL-콜레스테롤 14.1%, 헤모글로빈 5.7%, 헤마토
크릿 18.2%였다. 헤모글로빈에서 육가공품 섭취 빈도별 크
레아티닌, 콜레스테롤, 헤모글로빈, 헤마토그릿의 평균값
차이를 보였다. 정상 판정 기준 구간별 분포 차이는 모든
지표에서 보이지 않았다. 여학생에 있어서 정상 초과를 보
인 조사대상자는 공복혈당 3.0%, 혈중 요소질소 0.2%, 중
성지방 5.1%, 총 콜레스테롤 7.7%였으며, 정상 미만을 보
인 여학생은 크레아티닌 49.9%, HDL-콜레스테롤 19.6%,
헤모글로빈 7.2%, 헤마토크릿 5.0%가 정상 미만을 보였다.
HDL-콜레스테롤에서 육가공품 섭취빈도별 정상 판정 기
준 구간별 분포차이를 보였다. 총콜레스테롤에서 육가공품
섭취빈도별 평균값 차이를 보였다. 그 외의 지표에 있어서
유의적인 차이를 보이지 않았다. 한국 청소년에 있어서 만
성 질환 예방 및 관리를 위해 육가공품 섭취에 대한 영양교
육이 필요하다.
P08-25
성인발달장애인의 자립형 식생활 실천을 위한 건강한 식생활
교육 프로그램 개발

1*, 천유진1, 김병찬1, 윤우진1, 김선재1, 이진승2, 공현
양경미
1
2대
주 , 김연희3. 1대구한의대학교 한방식품조리영영학부,
3
구한의대학교 대학원 한방식품학과, 대구광역시 한사랑
발달장애인자립지원센터
지적장애, 자폐성장애자는 일상생활전반에서 어려움이 나
타난다. 특히 성인발달장애인에게 중요한 것은 독립생활이
며, 그중 가장 절실한 기술은 자립 식생활이다. 이에 본 연
구에서는 발달장애인의 삶의 질 향상을 위한 자립형 식생
활 실천 영양교육 프로그램을 개발하고자 실시하였다. 대
상자는 대구시 동구 사단법인「한사랑」에 소속되어 있는
동구 안심지역 성인발달장애인 11명을 대상으로 실시하였
으며, 안심지역 주민 모니터링단 10명을 선발하여 1:1로 매
칭하여 실시하였다. 식생활 영양 교육은 대학생 동아리원
4명이 식생활 문제를 발굴하고 해결방안을 모색하는 자료
를 제작하여 진행하였다. 대상자의 평균연령은 32.6±5.6세
이며, 학력은 초졸 3명(27.3%), 고졸 4명(36.4%), 전문대졸
1명(9.1), 기타 13명(11.8%)이었다. 건강한 식생활 교육은
3주 동안 매주 1회(총 3회) 이루어졌다. 교육 내용은 1주차
식품구성자전거 이론교육, 2주차 식품모형 및 활동지를 활
용한 건강한 식생활 활동, 3주차 기초식품군을 활용한 요리
활동 수업으로 이루어졌다. 영양지식은 5대 영양소의 기능
및 건강한 식품 관련 영양지식 10문항을 ‘예’, ‘아니오’로
평가하였으며, 그 결과 8.4±2.5점을 보였다. 건강식단에 관
한 이론 교육의 파워포인트 교육자료 및 활동지, 영양지식
설문지는 성인발달 장애인을 위해 개발하여 이용하였다.

또한 대상자들에게 매주 수요일, 토요일 2일간 평소에 먹는
식사를 아침, 점심, 저녁으로 나누어 식사 사진을 찍어 온
내용을 토대로 5가지 기초식품군을 균형 있게 섭취하고 있
는지를 분석한 후 식품모형을 활용한 발표 수업을 통해 건
강한 식단을 구성 할 수 있는 실천 능력을 함양시키고자
하였다. 향후 지역사회에서 지역공동체 네트워크를 형성하
여 상호협력을 통한 지속적인 교육으로면 발달장애인의 식
생활 개선에 기여할 수 있을 것으로 보인다. 본 연구는 2019
년도 대구광역시의 대학 리빙랩(주민연합형) 프로젝트 지
원사업으로 수행되었습니다.
P08-26
장애인 가정을 대상으로 과학요리를 기반으로 한 식생활 교육
프로그램 개발

3, 김병찬2, 양경미2. 1대구한의대학
황성하1* 공현주2, 이진승
2
교 아동복지학과,
대구한의대학교 한방식품조리영영학
부, 3대구한의대학교 대학원 한방식품학과
장애인 가정의 고착된 식생활 문제 해결을 위하여 사회적
으로 전문적이고 지속적인 서비스가 필요하다. 또한 요리
활동은 인지능력, 생활체험, 정서적 유대감, 목표의식, 감정
적 연결고리를 제공하여 삶의 질을 향상시킬 수 있다. 이에
본 연구에서는 장애인 가정을 대상으로 식생활 요리와 과
학을 접목하여 실생활에서 사용가능한 과학 원리를 기반으
로 요리과학 교육 프로그램을 개발하였다. 본 프로그램은
대구광역시의 장애인가족지원센터에 방문하는 12가구(가
족구성원 48명)를 대상으로 멘토-멘티 시스템을 도입하여
1가구당 2명의 식품영양전공학생과의 멘토 시스템을 도입
하여 실시하였다. 프로그램은 집합교육 2회, 가정방문실습
4회로 총 6회에 걸쳐 실시하였다. 교육매체는 식재료, 조리
도구, 학습지도안, 활동일지, 활동보고서를 제작하여 활용
하였다. 식생활 요리과학 프로그램의 주제는 ‘채소, 과일을
활용한 요리과학 프로그램’이었으며 과학적 조리도구(전
자레인지, 계량컵, 계량스푼, 가위 사용법, 계량법) 사용법
에 대하여 교육하였다. 요리과학에 대하여는 채소절임에서
삼투압의 원리, 과일의 안토시아닌 색소, 식물의 구조에 대
하여 교육 실시하였다. 1회의 교육이 종료되면 멘토가 활동
보고서를 작성하고 멘티와 함께 교육 이해도에 대한 설문
을 실시하였다. 교육에 대한 만족도 조사에서 5점 만점에
4.21±0.45점, 교육내용의 이해도 조사는 4.11±0.56점으로
나타났다. 따라서 장애인의 경우 식생활 요리와 과학을 접
목한 요리과학 교육프로그램을 지속적이고 체계적으로 개
발하고 보완한다면 향 후 장애인의 식생활문제, 과학적지
식향상 등 사회적 문제를 해결 할 수 있을 것으로 보인다.
본 연구는 2019년도 정부과학기술진흥기금의 재원으로 한
국과학창의재단의 지원을 받아 수행되었습니다.
P08-27
Development of Food Science Education Program
Using Edible Insects for Infants

Hyun
Joo Kong1*, Jin Seung Lee2, Kyung-Mi Yang1.
1Faculty of Herbal Food Cooking & Nutrition, Daegu
Haany
University Gyeongsan, Gyeongbuk 38578, Korea,
2Department of Herbal Food Science, Graduate School of
Daegu Haany University, Gyeongsan 38578, Korea
The global food crisis is coming due to climate change,
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population growth, and environmental changes caused
by industrial development. Therefore, edible insects are
attracting attention as new food resources, and various
attempts have been made to change the perception of
insects. In this study, food science education program
was conducted using edible insects for children aged 5∼
6 years. The program consists of a total of 6 playable
hands-on programs. The theme of the 1th session was
to identify insects, to talk about the story of insects, and
to classify edible insects. The 2th was to show insect
picture cards by coloring insects and coloring food insect
pictures. 3th was they sang edible insect songs, painted
edible insect masks and sang songs. 4th was to show
and experience wheat worm, stalk, pair star, and longevity among edible insects. The 5th was to touch and
eat wheat mealworms among edible insects. In the 6th
“Hamburgers” were cooked using edible insects. As a
result, food insects were able to induce increased interest
in life sciences, to recognize the seriousness of the food
crisis, and to provide value opportunities for food insects,
which are future food resources, and to raise awareness.
Therefore, it is expected that the future understanding
of insects, the future food resource, can be expected to
increase socially if continually conducting scientific education programs by age using edible insects.
P08-28
The association of overall dietary pattern with osteoporosis and sarcopenia in Korean elderly population

Jinwoo
Ha1, Byeonghwi Lim2, Jun-Mo Kim2, Sangah
1*
1
Shin . Department of Food 2and Nutrition, Chung-Ang
University, Anseong, Korea, Department of Animal Science and Technology, Chung-Ang University, Anseong,
Korea
The propose of current study is to examine the association of dietary pattern with sarcopenia and osteoporosis.
Data was collected based the 2008∼2011 Korea National
Health and Nutrition Examination Survey (KNHANES).
Distinct dietary patterns were derived using factor analysis. Osteoporosis was defined based on WHO T-score
criteria. The gender-specific mean and standard error of
the height-adjusted appendicular skeletal muscle of the
young reference group were used to define the cut-off
value of sarcopenia. The survey multinomial logistic regression analysis was conducted to determine the prevalence of osteoporosis and sarcopenia across the tertile
categories of each dietary pattern score, used as ordered
outcomes adjusting for putative covariates. In this study,
we identified three diet pattern: ‘fat, oil and sugar’, ‘white
rice and kimchi’, and ‘whole grain and fruit’. Subject with
high score on ‘whole grain and fruit’ had lower risk of
osteoporosis in men (odds ratio (OR): 0.47, 95% confidence interval (CI): 0.24∼0.91) and women (OR: 0.58,
95% CI: 0.39∼0.85) at femoral neck, and lower risk of
osteoporosis in women (OR: 0.63, 95% CI: 0.46∼0.85) at
lumbar spine. Also, highest score on ‘whole grain and
fruit’ had lower risk on class Ⅱ sarcopenia among men

(OR: 0.54, 95% CI: 0.33∼0.88) and women (OR: 0.63,
95%CI: 0.41∼0.97) in non-regular exercise group, but
not in regular exercise group. These results suggested
that the higher consumption of whole grain and fruit is
important for the bone health among Korean elderly population, whose diets are composed mainly of white rice
and vegetables.
P08-29
Mapping Process for Non-selected Food in the Total
Diet Study

JInwoo Ha1, SoHyun
Park1, 1Lijuan Tan1, Jowon
Jang12,
1
1
Ju Hyun Min , Hyosun
Park , Jo-Won Lee , Suna Kim ,
3, BoKyung Moon1, Sangah Shin1*.
Myung-Sub
Chung
1Department of Food and Nutrition, Chung-Ang University, Anseong, Korea, 2Department of Home
Economics,
Korea National Open University, Korea, 3Department of
Food Science and Technology, Chung-Ang University,
Anseong, Korea
The representative food list, which are commonly consumed among Koreans, was developed for a total diet
study (TDS) based on the 2010∼2016 National Health
and Nutrition Survey (KNHANSE). It is not possible to
include every single food that population consumed in
a TDS, thus there is the possibility that the results may
be underestimated. Thus, current study conducted to
match non-selected TDS foods reported as consumed in
the food intake data to the representative TDS foods
based on the similarity using ‘best-fit’ mapping approach. Among total 3,230 foods were appeared in 2010∼
2016 KNHANES, 671 non-selected TDS food item were
applied to three mapping process as follow: first, biological similarity (i.e. species or genus); second, nutritional similarity (i.e. water content and macronutrient
content of food); third, the largest proportion food within
processed foods. As a result, 366 non-selected TDS
foods were matched to TDS food by first method, 59
foods were matched by second methods, and 246 processed foods were mapping to raw TDS food by third
mapping methods. Ultimately, ‘best-fit’ mapping approach for non-selected TDS food may provide more accurate estimate of human exposure of contamination in
TDS study. [This work was supported by a grant
(18162MFDS053) from Korea Food & drug Administration in 2018.]
P08-30
The association between coffee consumption pattern
and prevalence of metabolic syndrome in Korean
adults

Seong-Ah Kim,
Jinwoo Ha, SoHyun Park, Tan Lijuan,
Sangah Shin*. Department of Food and Nutrition, ChungAng University, Anseong, Korea
Inconsistent results of epidemiological studies suggest
that the health effects of coffee may vary depending on
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the coffee consumption pattern such as type and amount
of coffee intake. The purpose of this study is to investigate the association between coffee consumption patterns and the prevalence of and metabolic syndrome
(MetS) in Korean adults. A total of 18,844 participants’
coffee consumption pattern was assessed based on 2-day
24-hr recall data. A multivariable logistic regression
model was used to examine the association between type
or daily servings of coffee and the prevalence of MetS.
In women, the prevalence of MetS (OR [95% CI]: 0.79
[0.71∼0.90]), elevated triglyceride (0.81 [0.73∼0.91]), reduced HDL cholesterol (HDL-C) (0.74 [0.67∼0.81]), and
elevated fasting blood glucose (0.88 [0.79∼0.98]) of “3
in 1 coffee consumer” and the prevalence of increased
waist circumference (0.83 [0.71∼0.98]), and reduced
HDL-C (0.71 [0.62∼0.81]) of “black coffee consumer”
was significantly lower compared to “non-coffee consumer”. Also, inverse associations between the intake of
total coffee, black coffee, and 3 in 1 coffee with MetS
and individual components indicated dose-response
relationships. In conclusion, coffee consumption was associated with a lower prevalence of MetS or its components regardless of type among Korean women. This
work was supported by a grant (20190168) from
Dongsuh Foods corporation in 2019.
P08-31
Comparisons of food craving, hedonic hunger, and
food addiction status based on degree of diet restraint, and diabetes diagnosed patients

Minsoo Kim1*1, Eunju
Yoon2, Jiyun Yang1, Sohyun Jeong1,
1
Jeehyun Lee . Department of Food Science and Nutrition,
Pusan National University, Busan 46241, Korea,
2Department of Food Science and Nutrition, Dong-A
University, Busan 49315, Korea
Nowadays, the food environment with easily accessible,
calorie-dense, and highly palatable foods causes excessive eating, and it leads to overeating, weight gain,
and finally obesity. This study was conducted to identify
the food behavior differences of people based on their diet
restraint or having been diagnosed with diabetes. A total
of 1,025 participants completed this online survey composed of five previously developed questionnaires, which
were: General Food Craving Questionnaire Trait
(G-FCQ-T), Modified The Eating Motivation Survey
(TEMS), Power of Food Scale (PFS), Yale Food
Addiction Scale 2.0 (YFAS 2.0), and Restraint Scale.
Based on degree of diet restraint, we divided participants
into 3 groups: low (n=294), medium (n=321), and high
(n=340) restraint. Although degree of diet restraint
ranged between medium and high restraint, participants
with diabetes were grouped separately (n=70). In results,
as degree of diet restraint increases, the scores of
G-FCQ-T, PFS, and YFAS 2.0 were significantly
higher. In addition, food addiction (the YFAS 2.0) of diabetes diagnosed patients was higher than the high restraint group. This allowed to understand people’s food

behaviors in multidimensional aspects, and perhaps link
to their eating motivation. [This work was supported by
National Research Foundation of Korea.]
P08-32
중국 출신 결혼이주여성의 식사의 질에 따른 사회인지이론
구성 요소 점수 비교

김인선1*, 이유정2 1, 육성민2, 이보영2, 황지윤1. 1상명대학교
식품영양학과, 상명대학교 대학원 외식영양학과
본 연구는 식사의 질에 따른 사회인지이론 구성 요소별 점
수 비교를 통해 중국 결혼이주여성 대상 영양교육에 활용
될 수 있는 사회인지이론 구성 요소를 탐색하고자 하였다.
설문조사지는 선행연구를 바탕으로 예비조사 결과 및 자문
의견을 반영하여 개발하였으며, 결혼이주여성의 식사의 질
은 성인을 위한 영양지수(Nutrition Quotient, NQ)로 측정
하였다. 사회인지이론 요소는 개인적 요인 3가지(결과기대
및 가치, 자기효능감), 행동적 요인 4가지(영양지식, 한식조
리능력, 건강한 식생활 실천 의도 및 정도), 환경적 요인
1가지(사회적 지지)가 설문지에 포함되었다. 수도권에 거
주하는 중국 출신 결혼이주여성 142명 중 응답이 불충분한
6명을 제외한 136명을 분석에 활용하였다. NQ 점수에 따
라 양호(n=52), 모니터링 필요(n=84)의 두 그룹으로 구분
하였으며, SPSS version 23.0 statistical package로 독립표
본 t검정을 실시하였다. 분석 결과, 개인적 요인에서 건강
한 식생활에 대한 결과기대(P =0.004) 및 가치(P =0.048), 자
기효능감(P <0.001)의 총점이 양호 그룹에서 모니터링 필
요 그룹에 비해 유의하게 높았다. 행동적 요인의 영양지식
(P =0.007), 한식조리능력(P <0.001), 건강한 식생활 실천
의도(P=0.005) 및 정도(P <0.001)와 환경적 요인인 사회적
지지(P <0.001)의 점수 역시 모니터링 필요 그룹에 비해 양
호 그룹에서 유의하게 높았다. 이상의 결과에서 식사의 질
이 높은 그룹에서 사회인지이론 구성 요소의 점수가 모두
유의하게 높았고, 따라서 식사의 질 향상을 위한 영양 교육
시 사회인지이론을 기반으로 구성되었을 때 보다 더 효과
적일 수 있음을 시사한다. 중국 결혼이주여성의 건강한 식
생활 실천을 위해 단기적으로는 결과기대와 행동수행력을
향상시키기 위한 영양 및 조리 교육의 필요성이 제시되며,
장기적으로는 개인의 자기효능감과 가족 및 사회, 더 나아
가 지역사회의 지지를 향상시킬 수 있는 사회 환경적 변화
가 요구된다. [본 연구는 한국연구재단의 연구비를 지원받
아 수행되었습니다(2017R1A2B1011821).]
P08-33
수도권 거주 결혼이주여성의 식사의 질에 영향을 미치는 사회
인지이론 요소 탐색

육성민1*, 황지윤2. 1상명대학교 대학원 외식영양학과, 2상
명대학교 식품영양학과
사회인지이론은 행동 변화를 돕기 위한 중재 프로그램에서
보편적으로 활용되는 이론 중 한가지로, 영양학을 비롯한
여러 분야에서 널리 사용되고 있다. 이에 본 연구는 사회인
지이론 요소 중 결혼이주여성의 식사의 질에 연관된 요소
를 탐색하고자 하였다. 설문조사는 서울, 경기, 인천 등 수
도권에 거주하는 결혼이주여성 209명을 대상으로 실시되
었으며, 결혼이주여성들의 출신 국가는 중국, 일본, 베트남,
몽골, 캄보디아 등으로 다양하였다. 사회인지이론 요소는
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건강한 식생활에 대한 결과기대 및 가치, 자기효능감, 실천
정도 및 의도, 영양 지식 및 한식조리능력, 건강한 식생활을
위한 가족으로부터의 사회적 지지에 대한 설문 문항으로
측정되었으며, 식사의 질은 성인을 위한 영양지수(Nutrition Quotient, NQ)로 측정되어 점수에 따라 양호 그룹과
모니터링 필요 그룹으로 구분되었다. 사회인지이론 요소별
총점 비교 및 영향 요인 탐색을 위해 응답이 불충분한 8명
을 제외한 201명을 대상으로 독립표본 T 검정, 상관분석,
단계적 회귀분석을 수행하였다. 사회인지이론 요소 중 건
강한 식생활에 대한 결과가치와 실천 의도를 제외한 모든
요소의 총점은 모니터링 필요 그룹에 비해 양호 그룹에서
유의하게 높았다. 상관분석 결과에서는 결과가치를 제외한
모든 사회인지이론 요소가 NQ 점수와 유의한 상관관계가
있었다. 단계적 회귀분석 결과, 가장 설명력이 높은 회귀모
델은 환경적 요소의 사회적 지지, 개인적 요소의 자기효능
감, 행동적 요소의 영양지식,
조리능력이 순서대로 포함된
모델이었으며(Adjusted R2=35.4), 이 중 설명력이 가장 큰
요소는 환경적 요소인 사회적 지지이었다. 결과적으로, 결
혼이주여성의 식사의 질 개선을 위해서는 실제 생활에서
활용되는 영양지식 및 조리능력 향상을 위한 교육뿐 아니
라, 건강한 식생활 실천에 대한 가족 내 분위기 형성 또는
가족들의 도움과 같은 환경적 변화가 중요한 역할을 할 것
으로 사료된다. [본 연구는 한국연구재단의 연구비를 지원
받아 수행되었습니다(NRF-2017R1A2B1011821).]
P08-34
Relationship among the use of food-related content,
dietary behaviors, and dietary self-efficacy of high
school students in Seoul and Gyeonggi areas

Min-Hwan
Oh1, Kyungeui Hong2, Sung-Eun Kim2*.
1Major in Nutrition Education, Graduate School of Education, 2Department of Food and Nutrition, Sookmyung
Women’s University, Korea
This study examined the relationship among the use of
food-related content (FRC), dietary behaviors, and dietary self-efficacy to demonstrate the need for nutrition
education to help adolescents build healthy eating habits
and provide evidence for developing nutrition education
programs for adolescents. Three hundred and eighty-one
high school students in Seoul and Gyeonggi areas were
divided into low, medium, and high groups according to
the level of use of the FRC, and their general characteristics, dietary behaviors, and dietary self-efficacy were
analyzed. Correlation analysis was performed between
FRC usage, dietary behaviors, and dietary self-efficacy,
and the mediating effects of dietary self-efficacy on the
relationship between the level of the use of FRC and dietary behaviors were estimated. A higher level of FRC usage was associated with an increased daily cost of eating
out and snacking. The subjects in a high level of FRC
usage group ate convenience store or instant foods instead of homemade meals (P =0.033), had a late-night
meal or snack (P =0.024), and turned to emotional eating
under stress (P <0.001) than those in the low level group.
Also, the high level group checked the nutrition facts label more carefully when purchasing processed foods
(P =0.016) and exercised at least 30 minutes daily, not

considering physical education classes (P =0.057). The
higher level of FRC use, the lower the dietary self-efficacy, whereby the subscales ‘environmental stimulus
control efficacy’ and ‘affective factor control efficacy’
showed complete mediating effects. Given FRC has been
increased recently, adolescents need support to help them
control and enhance their dietary self-efficacy and to develop healthy dietary behaviors through proper nutrition
education programs.
P08-35
수제 캔디 제품 개발에 따른 소비자 기호도조사, 제품선택
및 구매행동

1, 한지섭1, 김세재2, 고희철2, 김재원2, 백송이2, 강민
양태석
3
식 , 오명철1*. 1제주국제대학교
식품외식학과, 2제주대학교
3
생명기술혁신센터, 농업회사법인(주)캔디원
제주 향토자원을 활용하여 개발된 수제 캔디류의 소비자
기호도평가, 수제캔디에 대한 구매습관의 조사 그리고 캔
디류 제품선택에 따른 행동의도에 대한 영향력을 알아보고
자 하였다. 소비자 기호도평가에서는 감귤향 첨가 제품이
전체적으로 좋게 나타났으며, 감귤분말 첨가제품과는 크게
차이가 없는 것으로 나타났으며 감귤농축액 첨가구에서는
시험구 중에서 낮게 평가되어 감귤농축액의 농도 조절 등
레시피 개선이 필요한 것으로 나타났다. 제품선택 요인이
만족도에 미치는 영향으로는 유의수준(P <0.05)에서 포장
요인(0.356)과 마케팅 요인(0.213)이 유의한 것으로 나타났
다. 제품선택 요인이 구매의향에 미치는 영향으로는 유의
수준(P <0.05)에서 포장요인(0.344), 상품요인(0.225)이 유
의한 것으로 나타났으며, 제품에 대한 포장용량, 제품모양,
그리고 포장디자인에 좋게 하였을 때 구매의향 또한 높아
질 수 있을 것으로 나타났으며, 상품요인인 맛과 가격을
개선하여 구매의향을 높여야 할 것으로 나타났다. 제품선택
요인이 추천의향에 미치는 영향에서는 유의수준(P <0.05)
에서 포장요인(0.371), 상품요인(0.234)이 통계적으로 유의
한 영향을 미치는 것으로 나타났으며, 포장 요인이 제품에
대한 추천의향에 영향을 가장 많이 미치는 것으로 나타났다.
P08-36
매스미디어상의 농식품정보 이용에 따른 성인 남녀 소비자의
농식품구매 행태연구

이상은, 장희진*, 김 영, 윤 영, 박영희. 국립농업과학원
농식품자원부
매스미디어는 불특정 다수에게 동일한 정보를 신속하게 전
달할 수 있는 특성상 이를 통해 소비자가 올바른 농식품정
보를 얻는 것은 건강한 식생활 영위에 있어 중요한 영향을
미칠 수 있다. 따라서 본 연구에서는 매스미디어상의 농식
품정보 이용에 따라 남녀 소비자의 농식품구매 행태 차이
를 분석하고자 하였다. 본 연구는 19∼65세 성인 중 주로
매스미디어를 통해 농식품 관련 정보를 얻는다고 응답한
1,000명(남자 508명, 여자 492명)을 대상으로 2019년 6∼7
월 온라인 설문조사로 이뤄졌다. 매스디미어별 이용 빈도
에서 TV방송의 경우 남자 42.7%, 여자 50.8%가 ‘1일 1회
이상’ 시청하고(P =0.010), 1회 평균이용 시간이 ‘1시간 이
상’은 남자 44%, 여자 61.2%(P <0.001)로 남녀별 유의적인
차이를 보였다. 3개월간 월 평균 농식품 구매액은 남녀 모
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두 ‘20만 원 미만’ 비율이 가장 높았으며(남자 56.5%, 여자
53.3%), 농식품 구매 빈도와 구매한 농식품을 지인에게 추
천하는 비율, 매스미디어상의 농식품정보를 접한 후 구매
한 경험은 여자가 유의적으로 높게 나타났다(P <0.05). 또
한 매스미디어가 농식품 구매에 도움이 되는 정도, 획득한
정보에 대한 만족도, 정보 획득 후 농식품에 대한 관심, 농
식품정보 탐색을 위한 유용성, 농식품 및 관련 브랜드 평가
와 소비자 구매결정, 그리고 구매 후 소비자 만족도 평가에
대한 영향을 리커트 5점 척도를 이용하여 분석한 결과, 각
항목의 평균점수는 3점 이상으로 여자가 남자에 비해 모든
항목에서 유의적으로 높게 나타났다(P <0.05). 따라서 본
연구에서는 매스미디어상의 농식품정보가 남자보다는 여
자에게 있어 더 영향을 미치는 것으로 나타났다. 본 연구는
농촌진흥청 국립농업과학원 농업과학기술 연구개발사업
(세부과제번호: PJ013495)의 지원에 의해 이루어졌습니다.
P08-37
Dietary exposure assessment of mycotoxin (total aflatoxin, aflatoxin M1, ochratoxin A) contamination among
Korean population based on recent Korean National
Health and Nutrition Examination Survey 2010-2016

1, Jowon Jang1, Jinwoo Ha1, Lijuan Tan1,
SoHyun Park
3, Seong-Ah
Giljin1 Gang2，So Young1 Chun2，Hunjoo1* Lee
1
Kim , Bokyung Moon , Sangah Shin . Department
of
Food and Nutrition, Chung-Ang University, Korea, 2Food
Contaminants Division, National Institute of Food and
Drug Safety Evaluation,
Ministry of Food and Drug
Safety, Korea, 3Chem.I.Net, Ltd
The mycotoxin contents of foods were determined based
on the previous studies. The study subjects were total
50,164 from the recent KNHANES 2010∼2016. The mycotoxin exposure was calculated using the following
equation: The average daily dose (ADD) (ng/kg bw/day)
=contaminated value in food (ng/kg)×dietary exposure of
population (g/day)/ average weight of population (kg).
To assess the risk of higher exposure, the cut-point 170
ng/kg bw/day of Benchmark dose lower-bound confidence limit 10% (BMDL10) was applied to total aflatoxin and aflatoxin M1. For ochratoxin A, the cut-point 16
ng/kg bw/day of tolerance daily intake (TDI) was used.
The ADD and 95%ile dose were 0.4150 and 0.927 ng/kg
bw/day in total aflatoxin among total population. In aflatoxin M1, the ADD and 95%ile dose were 0.0042 and
0.0214 ng/kg bw/day. In ochratoxin A, the ADD and
95%ile dose were 0.4180 and 0.9530 ng/kg bw/day. Total
aflatoxin and aflatoxin M1 showed lower level compared
to BMDL10, also ochratoxin A showed lower range than
TDI level. Further analysis for comparison between previous and current mycotoxin exposure assessment will
be conducted next step. [This work was supported by
a grant (19162MFDS004) from Korea Food & Drug
Administration in 2019.]

식품기능성/생리활성 분야
P09-01
Protective Efficacy of Gamma-irradiated Resveratrol
in Ulcerative Colitis via Differentiation of Tolerogenic
Dendritic Cells

1,2*, Woo Sik Kim2, Jeong Moo Han1,2, EuiHa-Yeon Song
2
1
Baek Byun . Department of Biotechnology, College of
Life science and Biotechnology,
Korea University, Seoul,
02841, Republic of Korea, 2Department of Biotechnology,
Advanced Radiation Technology Institute, Korea Atomic
Energy Research Institute, Jeongeup, 56212, Republic of
Korea
Tolerogenic dendritic cells are considered as a promising
tool for cellular therapy against chronic inflammatory
disease, such as inflammatory bowel disease (IBD).
Resveratrol, a well-known polyphenol, regulates multiple
molecules involved in cell differentiation and activation,
but high dose uptake of resveratrol can lead to side effect,
such as renal toxicity. Therefore, we reduced cytotoxicity of resveratrol through radiation transforming technology, and investigated the tolerogenic potention of
gamma-irradiated resveratrol (γ-Res) in dendritic cells
(DCs). Treatment of γ-Res during differentiation of DCs
(γ-Res-DC) increased level of IL-10 without production
of pro-inflammatory cytokines (TNF-α and IL-12p70)
and limited LPS-induced maturation properties, including surface molecules, antigen uptake/presenting ability.
In a mixed lymphocyte reaction assay, γ-Res-DC inhibited T cell proliferation/activation as well as induction
regulatory T cells. These tolerogenic effects are induced
by interfering NF-κB translocation and activating
MAPKs during DCs differentiation. Furthermore, oral
administration of γ-Res attenuated dextran sodium salt
(DSS)-induced colitis symptoms and clinical sign via
maintaining immune homeostasis. Taken together, γ-Res
induced tolerogenic properties during DCs differentiation,
which contributes to protective efficacy against DSS-induced colitis. Our results suggest γ-Res can be an attractive candidate for IBD therapy.
P09-02
Biofunctional Soyasaponin Ab in Germ of Korean
Soybean (Glycine max (L.) Merr.) Cultivars Enhances
Bone Morphogenic Protein-2-Dependent Osteogenic
Differentiation

Kwang-Sik1 Lee1,2*, Hyeon-Mi
Ham1, Hyun-Young Kim1,
Mi-Ja Lee , Woo-Duck Seo1. 1Division of Crop Foundation,
National Institute of Crop Science, Rural Development
Administration, Wanju 55363, Republic of Korea, 2Department of Crop Science and Biotechnology, Dankook
University, Cheonan, 31116, Republic of Korea
Soybean is widely used in healthy foods and nutritional
support. Especially, soybean germ (SG) has received
much attention because of their abundance of nutritional
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and biological components. Isoflavones (IS) and soyasaponins (SS) have been reported to possess a wide range
of benefits, including anti-inflammation and antioxidant
activities, as well as cardiovascular effects. This study
aimed to elucidate the osteogenic activity and their bioactive components of SG in twenty four Korean soybean
cultivairs. IS contents in the SG ranged from 9,82.7 to
3,148.3 mg/100 g and its average contents was 1,863.7
mg/100 g. SS contents in the SG ranged from 1,628.8
to 5,857.5 mg/100 g and its average contents was 3,223.3
mg/100 g. The SS contents was approximately 2-fold
higher than the IS contents. We found that the SG extract enhanced bone morphogenetic protein‐2 mediated
osteoblast differentiation in a dose‐dependent manner.
Furthermore, we isolated a major component of SG, SS
Ab, as the bioactive compound responsible for improvement of anabolic activity. The SS Ab content depended
on soybean cultivars. Thus, the SG and soyasaponin Ab
have the potential to protect against bone disorders, including osteoporosis.
P09-03
Comparing Chrysin Derivative, CM1, Produced by Gamma Irradiation, Enhances Tollip-Mediated Anti-Inflammatory Action in Lipopolysaccharide-Stimulated RAW
264.7 Macrophage Cells

Hyun Jung Lim*, Kwangwook Kim, Eui-Hong Byun.
Department of Food Science and Technology, Kongju
National University, Yesan, Chungnam 32439, Republic
of Korea
Although our previous study revealed that gamma-irradiated chrysin enhances anti-inflammatory activity compared to intact chrysin, it remains unclear whether the
chrysin derivative, CM1, produced by gamma irradiation,
negatively regulates TLR signaling. In this study, we investigated the molecular basis for the down-regulation
of TLR4 signal transduction by CM1 in macrophages.
We initially determined the appropriate concentration of
CM1 and found no cellular toxicity below 2 μg/mL. Upon
stimulation with lipopolysaccharide (LPS), CM1 modulated LPS-stimulated inflammatory action by suppressing the release of pro-inflammatory mediators [cytokines
(TNF-α, IL-6) and nitric oxide (NO)] and down-regulated the mitogen-activated protein kinase (MAPK) and
NF-κB signaling pathways. Furthermore, CM1 markedly
elevated the expression of the TLR negative regulator
Tollip in dose- and time-dependent manners. LPS-induced expression of cell surface molecules (CD80, CD86,
and MHC class I/II), pro-inflammatory cytokines (TNFα, IL-6), COX-2, and iNOS-mediated NO were inhibited
by CM1; these effects were prevented by the knockdown
of Tollip expression. Additionally, CM1 did not affect
down-regulation of LPS-induced expression of MAPKs
and NF-κB signaling in Tollip down-regulated cells.
These findings provide insight into the effective therapeutic intervention of inflammatory disease by increasing the understanding of the negative regulation of TLR

signaling induced by CM1.
P09-04
Effect of Radish for Cardiovascular Disease Amelioration Based on Metabolomics

Hye-Jeong Hwang*, Kyung-A Hwang, Yu-Jin Hwang,
Hwan-Hee Jang, Sung-Hyen Lee. Department of Agrofood Resources, National Institute of Agricultural Sciences, RDA
Cardiovascular diseases included in metabolic syndrome
are caused by high cholesterol diet and obesity, and
shows recent increase. Among the many research techniques for treatment diseases, metabolic studies have the
strength of finding early indicators of disease, and various diseases are being studied through this technique.
However, there are insufficient studies on cardiovascular
disease improvement biomarkers that combine agri-food
of korea and cardiovascular disease based on metabolic
studies. Therefore, this study aimed to identify biomarkers and improve cardiovascular disease from two radishes (Jeju, Ganghwa) in Korea. In the result, we found
that the Jeju radish (RJ), Ganghwa radish (RG) extracts
is effective in improving cardiovascular disease and discovered metabolic metabolism improving cardiovascular
disease. In the Apolipoprotein E (ApoE) knock out C57BL/
6 mice fed a high cholesterol diet, RJ and RG reduced
vascular plaques and improved triglycerides, total cholesterol, LDL, HDL in plasma and atherogenic index (AI),
Cardiac risk factor (CRF). In addition, the two radish extract treatment groups improved the mRNA expression
levels of vascular adhesion molecule genes (VCAM-1,
ICAM-1) and inflammatory cytokine (TNF-α, IL-6, IL-1
β). Metabolic profile in urine revealed steroid hormonal
alterations in atherosclerosis model, and demonstrated
recovery in levels of belonging metabolites with radish
extracts. Among the genes related to metabolic metabolism, we selected genes that play a major role in cardiovascular disease by RJ, RG extracts in mouse liver tissue, and we research underway to investigate the mechanisms by which radish extracts improve cardiovascular
disease through gene knock down in cell. Through this
study, it is expected that functional natural agro-food
materials can contribute to food industry and public
health by discovering new biomarkers to improve cardiovascular disease.
P09-05
Synergisitic effect of fatty acid compounds on the anti-inflammation and osteoblast differentiation using
PCL scaffold coated with Heliometra glacialis

Geun-Hyeong
Kim1,2*, 1,2Seong-Yeong
Heo1,2, Min-Woong
1,2
1
Cho , Won-Kyo Jung . Department of Biomedical Engineering and Center for Marine-Integrated Biomedical
Technology (BK21
Plus), Pukyong National University,
Busan 48513, 2Marine-Integrated Bionics Research Center, Pukyong National University, Busan 48513, Korea
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The aim of this study is mainly focused on enhancement
of bone tissue regeneration using 3D scaffold coated with
bioactive substances. Bone has an ability of self-healing
and regeneration when occurs loss of bone. In order to
improve bone regeneration, three-dimensional (3D) porous scaffold is extensively used as an implant. Polycarprolactone has biodegradation capability and permeability in the human body that has on the increase of regeneration. In the East Sea of South Korea, many marine
organisms are not investigated and studied about biological activities because of the harder accessibility. Among
these marine organisms, H. glacialis has the highest osteoblast differentiation ability. We evaluated the effects
of H. glacialis extracts containing fatty acid compounds
on anti-inflammatory effect on RAW 264.7 cells and osteoblastic differentiation on MC3T3-E1 pre-osteoblasts.
The fractionation of H. glacialis was significantly reduced NO productions at the same concentration (100 μg/
mL) and induced osteoblast differentiation. Then, we fabricated PCL 3D scaffolds coated with 70% EtOH extracts
of H. glacialis and estimated mechanical properties (SEM,
FT-IR, and UTM) to have similar properties with PCL
scaffold. Overall, the results indicated that 3D porous
scaffold contained biological activities and increase the
differentiation on MC3T3-E1.
P09-06
Changes in Chemical Behavior and Bioactivities of
Turmeric Pigments through Interaction with Different
Lights

Yunkyung Sung*, Jungil Hong. Division of Applied Food
System, College of Natural Science, Seoul Women’s University, Seoul 01797, Korea
Various health benefits of turmeric pigments from Curcuma longa L. have been reported; researches of the pigments’ photosensitizing property and related bioactivity
need to be further explored. In the present study, we investigated changes in chemical properties and bioactivities of turmeric oleoresin (TO) by various lights including
red, green, blue LEDs and fluorescent light (FL). Color
intensity of TO decreased faster in blue LED compared
to other LEDs. The half life of TO under FL (100 mW/
cm²) was 8.2 h, and the half lives of the pigment under
red, green, and blue LEDs were 15.2, 9.3, and 7.6 h, respectively. Degradation of TO was light intensity-dependent under FL, green and blue LED, whereas red LED
did not significantly affect on pigment stability. The individual curcuminoid level based on HPLC analysis was
consistent to the results measured with absorbance of
TO. More potent photosensitizing activity of TO was pronounced when exposed to shorter wavelength of lights
based on the MTT formazan decolorizing assay. Halflives of MTT formazan was 7.6, 9.4, and 30.9 h under
blue LED, FL, and green LED, respectively; photosensitizing activity of TO was not pronounced under red LED.
Changes in antioxidant activity and cytotoxicity by the
light irradiation were also evaluated; there was a signifi-

cant decrease observed in ABTS radical scavenging activities of TO after the irradiation. The present results
indicate that turmeric pigments shows different photosensitivity depending on different wavelength of lights.
It might provide fundamental information for a further
research for the interaction of the pigment under various
lights.
P09-07
Lipids from Arctoscopus japonicas eggs regulate anti-inflammation in LPS-stimulated RAW264.7 cells

Weerawan Rod-in*, A-yeong Jang, Ju Hyun Nam, Jeong
Un Choi, Jun Hyeok Lim, Jin Hee Kim, Yoon Ra Nam,
Gwan Heung Oh, Gyoung Soo Choi, Chaiwat Monmai,
Woo Jung Park. Department of Marine Food Science and
Technology, Gangneung-Wonju National University
Arctoscopus japonicus eggs contain several bioactive
compounds, the lipids, which are modulated the immune
system and human health. The present study investigated the fatty acid compositions of A. japonicus egg lipids and its anti-inflammatory effects on LPS-stimulated
RAW246.7 macrophage cells. Total lipids were extracted
from A. japonicus eggs and the neutral lipid, glycolipid,
and phospholipid were fractionated. Our results showed
that the neutral lipid is composed of high contents of
MUFAs (monounsaturated fatty acids), followed by SFAs
(saturated fatty acids) and PUFAs (polyunsaturated fatty acids), but the glycolipid and phospholipid are found
to be the high contents of SFAs, MUFAs, and PUFAs,
respectively. A. japonicus egg lipids significantly decreased nitric oxide (NO) production and also inhibited
the immune-associated expression including pro-inflammatory cytokines such as iNOS, IL-1β, IL-6, TNF-α,
and COX-2 in dose-dependent manner. Therefore, these
results indicated that the extracted lipids from A. japonicus eggs may be a good source for anti-inflammation.
P09-08
Postbiotic Effect of Kefir-derived Novel Lactic Acid
Bacteria to Prevent High-fat (HF)-induced Obesity

E Seul Kim1, HyeJin
Jun1, Kunho Seo1* 2,1 Ae-Son Om1,
1
Hyeon Gyu Lee , and Hyunsook Kim . Department2 of
Food and Nutrition, Hanyang University, Korea, KU
Center for Food Safety, College of Veterinary Medicine,
Konkuk University, Korea
In probiotic lactic acid bacteria (LAB), cellular components, either whole cell or exopolysaccharides (EPS) may
exert anti-obesity effect. To examine their potential roles
in anti-obesity function, heat-killed LAB and isolated
cellular exopolysaccharides (EPS) were prepared from
kefir-derived novel LAB. After 6 weeks of supplementation, heat-killed LABs (Leuconostoc mesenteroides, LCM
A and B) and Lactobacillus kefiri (DHC) EPS significantly lowered high-fat (HF) induced body weight gain and
plasma triglyceride concentration. Heat-killed LCMA
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showed a significant reduction of adipose tissue weight.
DHC EPS caused 20% reduction in adipose tissue weight
but did not reach statistical significance. Plasma concentration of insulin tended to be lowered by all heat-killed
LAB and reached statistical significance with DH5 EPS
compared to control. Adipocyte size was significantly
lower in heat-killed DHC and LCMA as well as in DHC
EPS compared to control. Expression of fatty acid synthase (FASN) from adipose tissue of mice fed heat-killed
LCMA significantly down-regulated while tend to lower
in DHC EPS compared to control. In 3T3-L1 preadipocyte culture, kefir-LAB EPSs (DHC, LCMA, LCMD)
showed a dose-dependent reduction of lipid accumulation
indicated by oil red o staining. Reduction of lipid accumulation was associated with lower level of expression
of genes related to fatty acid synthesis and fatty acid
oxidation in a dose-dependent manner. Taken together,
anti-obesity effect of novel kefir LAB is related to cellular EPS component. These data suggest that kefir novel heat-killed LAB and EPS are effective manners to
combat obesity and obesity-related diseases.
P09-09
Extract of Peanut Sprout Inhibits Solid Tumor Growth
and Lung Metastasis of Breast Cancer

Jae In Jung*, Young Eun Jeon, So Mi Kim, Eun Ji Kim.
Regional Strategic Industry Innovation Center, Hallym
University, Chuncheon 24252, Korea
A peanut sprout, germinated and grown into a sprout,
is known to contain a variety of bioactive components
and has been shown to exert beneficial effects. However,
the effect of a peanut sprout extract on cancer growth
and metastasis has yet to be studied. In this study, we
evaluated the in vivo efficacy of ethanol extract of peanut
sprouts (EPS) against breast cancer growth and metastasis. 4T1 mammary carcinoma cells were injected into
the mammary fat pad of syngeneic female BALB/c mice.
Starting 1 day later, EPS (30 or 60 mg/kg body weight/
day) was administered by oral gavage for 3 weeks. The
administration of EPS inhibited tumor growth and lung
metastasis. In tumor tissues, EPS treatment reduced the
expression of multiple proteins involved in regulation of
cell cycle progression (Ki67), angiogenesis (VEGF-A,
CD31, MMP-9), and macrophage infiltration (F4/80). In
vitro results revealed that EPS inhibited cell proliferation,
migration, invasion of 4T1 cancer cells by down-regulating the expression of MMP-9, uPA and VEGF. The
crosstalk between cancer cells and macrophages stimulated 4T1 cell migration and the expression of various
growth factors and cytokines. EPS suppressed crosstalk
between cancer cells and macrophages-induced expression of various growth factors and cytokines. These results indicate that EPS induces alterations in the tumor
microenvironment, inhibits tumor proliferation, angiogenesis leading to suppression of mammary tumor growth
and metastasis.

P09-10
Biofortified Butter with α-Linoleic Acid Induces Fatty
Acid Remodeling and Thermogenic Activation in the
Brown Adipose Tissue

Mikyoung You1*, Seung-Ho Shin2, Soonkyu Chung1. 1Department of Nutrition and Health2 Sciences, University of
Nebraska, Lincoln, NE, USA, Sunseo Omega 3 Inc.,
University of Nebraska Innovation Campus, Lincoln, NE,
USA
Supplementation with n-3 long-chain (LC) PUFA is
known to promote thermogenesis via the activation of
brown adipose tissue (BAT). Dairy products biofortified
with a-linolenic acid (ALA), the precursor of n-3 LC
PUFA, have been launched to market, but their impact
on BAT function is unknown. This study aimed to evaluate the effects of ALA-biofortified butter on lipid metabolism and thermogenic functions in BAT. C57BL/6
mice were fed a high-fat diet containing ALA-biofortified
butter (n3Bu, 45 % calorie from fat) for 10 weeks in comparison with the isocaloric diets prepared from conventional butter or margarine. Intake of n3Bu significantly
reduced the whitening of BAT and increased the thermogenesis in response to acute-cold treatment. Moreover,
consumption of n3Bu promoted bioconversion of n-3 LC
PUFA, fatty acid elongation and desaturation, and mitochondrial biogenesis. Taken together, our results support that ALA-biofortified butter is a novel source of n-3
PUFA that potentiates the BAT thermogenic function.
P09-11
Alteration of Gut Microbiota Composition by Shortterm Low-dose Alcohol Intake is Restored by Fermented Rice Liquor in Mice

Jang1 Eun
Lee1*, Jung Su Ha1, Ho Young Park2, Eunjung
Lee . 1Research Group of Traditional Food, 2Research
Group of Functional Food Materials, Korea Food Research Institute, Wanju, 55365, Republic of Korea
Excessive alcohol consumption can increase gut permeability and alter the gut bacterial communities, influencing the pathogenesis of several disorders including alcoholic liver disease, endotoxemia, and systemic inflammation. Although recent studies have highlighted a pivotal
role for gut microbiota in alcohol metabolism and alcoholic liver injury, the results have primarily been obtained from binge models treated with physiologically
acute dose of alcohol. We sought to investigate the effect
of low-dose (0.8 g/kg/day) and short-term (one week)
consumption of alcohol on changes in gut microbiota composition in mice. The low-dose consumption of alcohol
immediately altered fecal microbiota composition in mice
after 1 and 7 days of treatment. We also evaluated the
influence of alcoholic beverages containing various microbes using fermented rice liquors (FRLs, called Makgeolli in Korea) on gut microbiota and systemic inflammation. One week of FRLs consumption restored fecal
microbiota compositions altered by alcohol administration
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in mice, with the abundance of Bacteroidetes and Firmicutes phyla recovered to levels of the control group. In
addition, mice receiving FRLs exhibited increased fecal
production of short-chain fatty acids (SCFA) such as butyric acid and propionic acid within 7 days, and reduced
inflammatory responses induced by alcohol administration in the serum and colon. Taken together, these results
suggest that short-term and low-dose alcohol intake induces alterations in fecal microbiota composition, and
FRLs administration can restore microbial composition
and suppress intestinal inflammation, highlighting potential benefits of FRLs as fermented foods.
P09-12
Inhibitory Effect of Black Soybean Doenjang on Obesity in High fat Diet-induced Mice

Jiyoung Kim1*, Suk-Hee Moon1, Inhae Kang2. 1Department of Food and Nutrition, Kyungnam College
of Information & Technology, Busan 47011, Korea, 2Department
of Food Science and Nutrition, Jeju National University,
Jeju 63243, Korea
Doenjang is a traditional Korean fermented soybean
paste made from meju (fermented soybean), which are
fermented by diverse microorganisms including Bacillus
subtilis and molds such as Rizopus, Mucor, and Aspergillus species The purpose of this study was to investigate the antiobesity effect of the black soybean doenjang
(Korean fermented soybean pastes) in C57BL/6 mice.
The anti-obesity effect was determined by measuring the
release of adiponectin, leptin, and adipogenic transcription factors by using reverse transcription-polymerase
chain reaction and western blot. Weight gain was significantly reduced in the mice fed high fat diets (HFD)
plus black soybean doenjang (HBD) compared to HFD
mice. The HBD were also effective in improving the lipid
profile. They significantly decreased the levels of serum
triglyceride and cholesterol. In addition, they had a significantly down regulated impact on antiobesity factors;
leptin level and increased adiponectin level. Also, mRNA
and protein expression of two adipogenic transcription
factors, SREBP-1c and PPAR-γ, in high fat with black
soybean fed mice were markedly down regulated. These
results indicate that the black soybean doenjang potentiates an anti-obesity effect by modulating lipid metabolism, thereby inhibiting adipogenic transcriptional activation.
P09-13
Luteolin 7-O-(6''-O-malonyl) Glucoside Suppresses
Lipopolysaccharide-induced Inflammatory Responses
via Inhibiting JAK2/STAT3 Signaling Pathway in RAW
264.7 Murine Macrophages and Alleviates Carrageenan-induced Rat Paw Edema Model

1, Seul Ah Lee1*, Joon Ho Hong2, Chun
Sung-Min1Moon
1
Sung Kim . Department of Oral Biochemistry, College
of Dentistry, Chosun University, 375 Seosuk-dong, Dong-

gu, Gwangju, 501-759, Korea, 2Nano Bio Research Center,
Jeonnam Bioindustry Foundation, 123, Samtae-ro, Nammyunm Jangseong-gun, Jeollanam-do, 57248, Korea
Luteolin 7-O-(6’’-O-malonyl) glucoside is one of flavones
derivate from luteolin 7-O-glucoside, it is found in edible
vegetable in Asia. However, luteolin 7-O-(6’’-O-malonyl) glucoside has not been studied. In this reason, this
study was to investigate the anti-inflammatory activity
of luteolin 7-O-(6’’-O-malonyl) glucoside purified from
leaves of Anthriscus sylvestris and its underlying molecular mechanism in anti-inflammation response. In vitro
experiments, the protein expression levels of iNOS, COX2, pro-inflammatory cytokines, JAK2/STAT3, MAPKs,
and NF-κB were detected by western blot analysis in
RAW 264.7 murine macrophages. In vivo experiments,
luteolin 7-O-(6’’-O-malonyl) glucoside (20 mg/kg) was
gradually suppressed until 24 h and its inhibition rate
was 38% in compared to control group. In conclusion,
our results first demonstrated anti-inflammatory activities of luteolin 7-O-(6’’-O-malonyl) glucoside via suppression of JAK2/STAT3 signaling pathway. Our study
provides new evidence into the anti inflammatory activity and its molecular mechanism of luteolin 7-O-(6’’-Omalonyl) glucoside.
P09-14
The effect of Black Radish extract (BRE) on 3T3-L1
cells adipogenesis by NGS analysis

Seunghyun 3 Hong1, Dawun2 Yang1*, Hakshung
Lee4,
1
Namho Lee , Taekyun Shin , Giok Kim . ¹Biodiversity
Research Institute, Jeju Technopark, 63608, 2Jeju Special
Self-Governing Province, Republic of Korea Department
of Veterinary Anatomy, College of Veterinary Medicine
and Veterinary Medical Research Institute, Jeju National
University, 63243, 3Jeju Special Self-Governing Province,
Republic of Korea Department of Chemistry and Cosmetics, Jeju National University, 63243, Jeju4 Special SelfGoverning Province, Republic of Korea Food Science
R&D Center, Komar BNH Co., Ltd., 3003, Sejong Special
Self-Governing City, Republic of Korea
The black radish (Raphinus sativus L. Var. niger), which
is cultivated worldwide, is used in traditional medicine
for its support of liver function, gastric secretion, gallbladder function, and mitigation of gallstones. To evaluate the anti-adipogenesis function and underly genes
targeted by black radish extract (BRE), gene expression
profiling through next generation sequence (NGS) was
perfermed in the mouse 3T3-L1 cells. The mRNA expression in differented cells after treated variously BRE
concentration (1,000, 500, and 250 μg/mL) on day-2
(preadipocyte) and -6 (mature adipocyte) were analysed.
The mRNA expressed level in treated BRE concentration
of control, 1,000, 500, and 250 μg/mL on preadipocyte
(day-2) were increased by 1,267, 254, 297, and 726 genes
with a 2-fold change (P -value 0.05), respectively.
Specifically, treatment with control, 1,000, 500, and 250
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g/mL of BRE increased 1,922, 518, 869, and 1556 genes
with a 2-fold change (P -value 0.05) on mature adipocyte
(day-6), respectively. Gene ontology analyses revealed
that the differentially expressed genes were mainly involved in the biosynthetic and metabolic processes of
cholesterol. In addition, we found as 21 biomarker genes
in adipogenesis. BRE inhibits lipid accumulation by regulating adipogenesis and lipogenesis related genes. BRE
may a good candidate for nutraceutical and pharmaceutical formulation for treating or controlling obesity.
μ

P09-15
Effect of Women’s Menopausal Improvement by Red
Clover and Hops Extract Combination in Rat Model

Mi Ran Kim1*,1 Hyun Jin Kim1, Su2 Hyun Yu1, Bo Su1 1 Lee1,
Jeong Jun Lee , Sang Joon Park , Young Chul
Lee . R&D
Center, Naturetech Co., Ltd., Korea, 2Department of
Histology, Collage of Veterinary Medicine, Kyungpook
National University, Korea
Menopausal women suffer from a variety of symptoms,
including obesity, hot flashes, cardiovascular disorder
and osteoporosis which can affect quality of life. Although hormone replacement therapy has been the treatment of choice for relieving these symptoms, it may be
associated with side effects and risks like breast cancer
and vascular diseases. Therefore, the use of alternative
therapies is expanded and many studies reported that
herbal medicine sources mitigate womens’s menopausal
symptoms. Red clover (Trifolium pratense L.) and hops
(Humulus lupulus L.) known to estrogenic activities.
Thus, we developed standardized red clover and hops
extract combination (RHEC) for the anti-climacteric
effect. RHEC was administered to an ovariectomized rat
(OVX) rats for 12 weeks by oral gavage (125, 250 and
500 mg/kg). One of the typical symptoms of menopausal
disorders, the red tide, can be evaluated by the OVX rat
tail skin temperature. During the experiment, the RHEC
group showed a significant decline in TST and reduced
body weight gains and fat pads weights. Other concerns
about menopausal disorders, including high risk of cardiovascular disease, examined serum lipid profiles (T-chol,
LDL), antioxidants (SOD and MDA) and vascular relaxation (endoserine-1 and nitric oxide). These biomarkers
have been significantly improved with the administration
of RHEC. In addition, bone metabolism-related biomarkers (blood ALP, osteocalcin, CTX-1) have been improved
compared to OVX control groups. RHEC’s safety was
also demonstrated through histopathological observations
of the endometrium. These data suggest the RHEC exerts potent anti-climacteric effects and may be a useful
therapeutic and protective candidate against womens’s
menopausal symptoms.
P09-16
Effect of a New Herbal Composition Comprised of Red
Clover and Hops Extract on Human Endothelial Cell

Damage and Vasorelaxant Activity

1, Sang Joon Park2, Jeong
Se Yeong
Jeon1*, Mi Ran1Kim
1
1
Jun Lee , Young Chul Lee . R&D Center, Naturetech2 Co.,
Ltd., #450-86, Cheonan, Chungnam 330-863, Korea, Department of Histology, Collage of Veterinary Medicine,
Kyungpook National University, Daegu, Korea
Hormone replacement therapy may cause various side
effects, including enhancing the risk of cardiovascular
disease in postmenopausal women. We investigated the
effect of red clover and hops extract combination (RHEC)
on estrogen receptor (ER) binding and vascular endothelial function to develop an herbal agent for reducing the
risk of cardiovascular disease. To examine the ER binding
affinity of RHEC, an ER competitor assay kit was used.
To evaluate the effect on vascular endothelial cells, we
used human umbilical vein endothelial cells (HUVECs).
Furthermore, the relaxation of rat aortic rings was measured using phenylephrine-induced contractions to investigate vasorelaxant activity. RHEC showed binding affinity toward ERα and ERβ with IC50 values of 5.92 μg/
mL and 1.66 μg/mL, respectively. In HUVECs, RHEC
significantly increased cell viability and reduced ROS production against oxidative stress damage induced by H2O2.
Also, RHEC increased NO production through up-regulating eNOS expression via ER activation. In particular,
RHEC showed greater efficacy with increases in NO and
decreases in endothelin-1 than red clover or hops treatment alone. Additionally, RHEC induced vasorelaxation
of rat aortic rings precontracted by phenylephrine. These
results indicate that RHEC could be a potent herbal agent
for the protection of vascular endothelial function and can
help understand the mechanisms for prevention of the
risk of cardiovascular disease.
P09-17
Anti-Inflammatory and Anti-Nociceptive Activities of
Alpinia Oxyphylla Miquel Extracts in Animal Models

Su Hyun
Yu1*, Hyun-Jin
Kim1, Se Yeong
Jeon1, Mi Ran2
1
1
1
Kim , Bo Su Lee1 , 1 Jeong Jun Lee , Dong-Seon Kim ,
Young Chul Lee . R&D2 Center, Naturetech Co., Ltd.,
Cheonan, 31527, Korea, Herbal Medicine Research Division, Korea Institute of Oriental Medicine, Deajeon, 34054,
Korea
Alpinia Oxyphylla Miquel has been widely used a traditional herbal medicine for the treatment of abdominal
pain, intestinal disorder, enuresis, and inflammatory conditions. In this study aimed to demonstrate anti-inflammatory and anti-nociceptive effects of the Alpinia Oxyphylla Miquel extracts in animal models. The anti-inflammatory and nociceptive effect of Alpinia Oxyphylla
Miquel extracts (AOE) was estimated in vivo in carrageenan induced rat paw edema model, arachidonic acid
induced mice ear edema model, acetic acid induced mice
writhing test model and ex vivo in sulfated glycosaminoglycan inhibition assay. The oral dose range was 150∼
300 mg/kg/body weight. In vitro cyclooxygenase (COX)
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and lipoxygenase (LOX) inhibition assay were performed
to determine the IC50 of AOE. In vivo, AOE observed
significant inhibition of paw edema, ear thickness, and
abdominal constriction in animals compared with control
each study. Degradation of proteoglycan inhibition was
observed in the 18.2∼82.0% range for concentrations of
50∼400 μg/mL AOE compared to untreated explants exposed to IL-lα. In vitro, AOE was determined with IC50
values of 299.87 μg/mL, 199.07 μg/mL, and 170.29 μg/mL
for COX-1, COX-2, and 5-LOX respectively. These data
presented in this report confirmed the anti-inflammatory
and analgesic effects of AOE and could be used to manage osteoarthritis and/or associated symptoms.
P09-18
왕느릅나무 열수추출물이 HepG2 세포에서 지질대사에 미치
는 영향

3. 1㈜ 네이처텍, 2전북대
김태희1*, 이정준1, 권중기2, 이창훈
3
학교 수의과대학 수의학과, 부산대학교 항노화산업지원
센터/한국나노바이오테크놀러지센터
왕느릅나무(Ulmus macrocarpa Hance)는 느릅나무과
(Ulmaceae)에 속하는 관엽교목으로 예로부터 이뇨제, 위,
소장, 대장, 십이지장 등 소화기계의 궤양 치료에 한약재로
많이 사용되어 왔다. 느릅나무 효능에 대한 연구는 항암,
항알레르기, 항산화, 항염증, 항균효과, 항혈소판, 체내 면
역기능 활성 및 조절효과가 있음이 많은 연구에서 보고되
었다. 본 연구는 HepG2 인간 간암 세포를 이용하여 oleic
acid(OA)로 지질축적을 유도하는 과정에서 왕느릅나무 열
수추출물(UME; Ulmus macrocarpa water Extract)를 처
리하여 세포 내 지질 축적에 미치는 영향을 조사하고 지질
축적 억제 효과가 Glycerol-3-phosphate dehydrogenase(GPDH)와 phosphatidic acid phosphatase(PAP) 효소
의 활성 및 발현 변화에 기인하는지를 Western blot 및 효
소 활성 분석 방법을 이용하여 조사하였다. 또한 중성지질
및 콜레스테롤 대사 관련 유전자들의 발현 변화에 미치는
영향을 quantitative realtime PCR 분석 방법을 이용하여
조사하였다. 이에 대한 연구결과를 요약하면 다음과 같다.
UME 처리에 의한 세포독성은 관찰되지 않았다. OA로 유
도된 세포 내 지질축적 정도는 UME 처리에 따라서 농도의
존적으로 억제되었다. OA로 유도된 세포 내 총 콜레스테
롤 및 중성지질의 함량 증가는 UME 처리에 따라 감소되었
다. UME 처리군은 OA 유도군에 비하여 HepG2 세포 내
중성지질 합성관련 GPDH 및 PAP 효소의 발현과 그 활성
을 감소시켰다. UME 처리군은 OA 유도군에 비하여 세포
내 콜레스테롤 및 중성지질 합성 관련 HMGCR, ACAT2,
SREBP1c, SREBP1, ACC1, LXRA, GLUT4 유전자들의
발현을 억제시키는 한편 콜레스테롤 분해관련 CYP7A1 유
전자의 발현을 증가시켰다. 이상의 실험결과, UME 추출물
의 세포 수준에서 지질축적 억제 효과는 지질대사 관련 유
전자의 발현 조절과 중성지질 합성관련 효소의 활성 억제
를 통하여 일어나며, 향후 간지방 개선 효능을 갖는 기능성
식품소재로의 개발에 응용 가능할 수 있을 것으로 기대된다.
P09-19

Ulmus macrocarpa Hance is therapeutic agent for
preventing hyperlipidemia

Tae Hee
Kim1*, Jeong Jun3 1Lee1, Seonhye Yoon1 Jungkee
2
Kwon , Chang Hoon Lee . Naturetech Co., Ltd., 2College
of3 Veterinary Medicine, Chonbuk National University,
Korea Nanotechnology Center and Center for Anti-Aging Industry, Pusan National University
Ulmus macrocarpa Hance as an oriental medicinal plant
has shown enormous potential for the treatment of several metabolic disorders in Korea. Hyperlipidemia, which
is characterized by the excess accumulation of lipid contents in the bloodstream, may lead to several cardiovascular diseases. Therefore, in this study, anti-hyperlipidemic potential of U. macrocarpa water extract (UME)
was examined in vitro and in vivo using HepG2 cells and
experimental rats, respectively. The hyperlipidemia in
experimental rats was induced by the high-cholesterol
diet (HCD) followed by oral administration of various
concentrations (25, 50, and 100 mg/kg) of UME for 6
weeks. As a result, the UME significantly improved the
biochemical parameters such as increased the level of
triglyceride, total cholesterol, and low-density lipoprotein
cholesterol as well as reduced the high-density lipoprotein cholesterol in the HCD-fed rats. In addition, UME
also prevented lipid accumulation through regulating
AMPK activity and lipid metabolism proteins (ACC,
SREBP1, and HMGCR) in the HCD-fed rats as compared
to the controls. Moreover, similar pattern of gene expression levels was confirmed in oleic acid (OA)-treated
HepG2 cells. Taken together, our results indicate that
UME prevents hyperlipidemia via activating the AMPK
pathway and regulates lipid metabolism. Thus, based on
the above findings, it is estimated that UME could be
a potential therapeutic agent for preventing the hyperlipidemia.
P09-20
Antioxidative Activity of Complex Extracts Using Biochemical Test in Mouse Model

Chan Kyu Park1*, Soo Jung Choi2, Dong-Hoon Shin1. 1Department
of Food and Biotechnology, Korea University,
2Research Institute of Industrial Technology, Korea University
Oxidative stress plays an important role in neuro-degenerative disorders like Alzheimer’s disease (AD). In particular, oxidative stress is mediated by reactive oxygen
species (ROS), which is implicated in the pathogenesis
of many diseases and toxicity of a wide range of compounds. Increased ROS levels lead to oxidative stress and
modify the intracellular components, causing DNA breakage, lipid peroxidation, and protein carbonylation. In a
previous study, the complex extracts showed a protective
effect against oxidative damage-induced neurotoxicity in
both in vitro and in vivo models of AD. Especially, the
60:40 mixture represented the improved effect when
compared with those of other mixtures. In this study, the
synergistic effect of the complex extracts on acetylcholinesterase activity, acetylcholine contents and lipid per-
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oxidation were investigated in mouse brain tissue. In results, administration of the 60:40 mixture reduced AChE
activity and MDA levels in mouse brain tissues. Also,
treatment with the extract increased acetylcholine in the
brain. Consequently, the complex extracts could be useful in the development of functional foods and raw materials for therapeutics against AD.
P09-21
Effect of Edible Plant Active Compound on TMT-induced Learning and Memory Injury

1*, Chan Kyu Park1, Yung Jin Wook1, Soo
Eun Jun Park
2
Jung Choi , Dong-Hoon Shin1. 1Department
of Food and
Biotechnology, Korea University, 2Research Institute of
Industrial Technology, Korea University
Alzheimer’s disease (AD) is most famous case dementia.
Compared to the normal people, the amount of acetylcholine (ACh) in AD patients was significantly less in certain
areas of the brain. In AD patients, ACh which is neurotransmitter on the end of synapses is reduced by acetylcholinesterase (AChE). Principal role of AChE is the termination of nerve impulse transmission at the cholinergic
synapses by rapid hydrolysis of Ach. In previous study,
the ethanol extract of sample S.O represented fairly high
inhibition effect against AChE. To identify active compound of S.O HPLC and GC-MS were performed. Consequently, L.A exhibited the highest AChE inhibition. In
this study, to examine the inhibitory effect of L.A against
AChE and TMT-induced learning and memory impairment in mice, behavioral tests (Y-maze and passive
avoidance test) were performed in vivo. In results of the
behavioral tests, the L.A illustrated the highest neuroprotective activity in both Y-maze and passive avoidance
tests. This sample also demonstrated significant protective effect against AChE, and lipid peroxidation in mice
brain.
P09-22
Synergistic Effect of Korean Edible Plants against
Neurotoxicity via Attenuating Oxidative Stress

Jin wook Yang1*,1 Chan
kyu Park1, Soo Jung Choi2, and
1
Dong-Hoon Shin . Department
of Food and Biotechnology, Korea University, 2Research Institute of Industrial
Technology, Korea University
Excessive accumulation of amyloid beta peptide (Aβ)
could form amyloid plaques in brain, thereby leading to
an increase of reactive oxygen species (ROS) into neuronal cells and causing cognitive dysfunction called Alzheimer’s disease (AD). This study was designed to investigate the synergistic effect of Korean edible plants,
sample A and sample B, against ROS-induced neurotoxicity using PC12 cell models. After blending of the
two water extracts, the DCF-DA assay was performed
to detect levels of the intracellular ROS. Then, the MTT
reduction assay was carried out to determine the protec-

tive effect against ROS-induced cytotoxicity. In addition,
anti-oxidative properties of the complex extract were
tested using the DPPH and ABTS radical scavenging
assays. In results, treatment with complex extracts of
sample A and sample B significantly decreased the intracellular ROS and enhanced cell viability. Furthermore,
the complex extract exhibited high DPPH and ABTS
radical scavenging activities. These results suggest that
combination of sample A and sample B should inhibit
the loss of neuronal cells effectively and exert protective
effect against ROS-induced neurotoxicity via attenuating oxidative stress.
P09-23
Nutritional Components and Antioxidant Activities of
'Sangan' and "Heuksaeng' Peanuts (Arachis hypogaea
L.) Grown in Korea

1*, Jong-Hun Lee1, Bo-Min Kim1, SuSeo-Yeon Park
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and Department of Food and Nutrition,
Suwon Women’s
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RDA, Jeonju 54875, Korea
This study investigated and compared the nutritional
components and antioxidant effects of Sangan and
Heuksaeng peanuts. Among the proximate compositions,
the Heuksaeng peanut was higher in all components, except crude protein, than that of the Sangan peanut. The
amino acid content of the Sangan peanut was higher than
that of the Heuksaeng peanut, except for arginine and
cyctine, and the content of glutamic acid was the same.
The potassium level of the Sangan peanut was higher
than that of the Heuksaeng peanut, but other minerals
were higher in the Heuksaeng peanut. The oleic acid and
palmitic acid contents were higher in the Heuksaeng
peanut than that in the Sangan peanut, while linoleic acid
showed the opposite trend. The total polyphenol and flavonoid contents were the highest in the 70% acetone extract of the Heuksaeng peanut and the 80% methanol extract of Heuksaeng peanut, respectively. For the results
of 2,2-diphenyl-1-picrylhydrazyl radical scavenging activity, the 70% acetone extract of the Sangan peanut
showed the highest activity. The 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonate) radical scavenging activity
and the iron chelating effect were the highest in the 80%
methanol extract of the Heuksaeng peanut, and the nitrite
scavenging activity was the highest in the 80% methanol
extract of the Sangan peanut. Further, the total polyphenol contents were significantly correlated with the
DPPH and ABTS radical scavenging activity.
P09-24
거저리 유충(밀웜) 가수분해물의 장내 미생물 연구

1*, 이수정1, 최혜란1, 유종상2, 조경훈2, 송대길3, 정이
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북도생물산업진흥원
국내에서 식용으로 허가 받은 곤충으로는 밀웜, 귀뚜라미,
동애등 유충, 장구벌레 등이 허용되고 있으며, 이중 밀웜은
식재료 및 식품과 대소동물의 사료로 사용되어 지고 있으
며 이에 대한 기능성 연구는 미비한 실정이다. 본 실험은
Control, Positive, 밀웜(100 kD, 30 kD)의 사료를 제조하여
8주간 Balb/c마우스에 사료를 제공하였다. 8주간의 실험
결과 식이 및 체중의 변화는 없었다. 장내 유산균의 수는
control 군에 비하여 100 kD, 30 kD 거저리 가수분해물 군
에서 유의적으로 증가하는 것을 확인하였다. 총 균수는 각
그룹간의 변화가 없었으며, 대장균 및 대장균군 또한 각
그룹간의 변화가 없는 것을 확인하였다. 알러지 반응을 확
인하기 위하여 IgE의 양을 혈액에서 측정한 결과 각 30
kD 거저리유충 가수분해 물에서 IgE수준이 감소하는 것을
확인하였다. 맹장에서의 NGS분석 결과 밀웜 가수분해물
에서 Bacteroidetes는 control군에 비해 약 12%정도 증가
하였고, Firmicutes는 control군에 비해 약 12%감소하였는
데, Bacteroidetes/Firmicutes 의 비율 증가는 비만을 억제
한다고 알려져 있다. 위 결과를 종합하면 거저리 가수분해
물의 섭취는 장내 유익균을 증가시켜 프리바이오틱 효과를
가지며, 장내 미생물군 변화를 통해 비만억제에 효과가 있
을 것으로 사료된다.
P09-25
Potential effects of UVB-treated Mishroom on ovariectomized mice model
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Vitamin D, one of fat soluble vitamins, which are related
with calcium homeostasis and bone health, is known to
be involved in those controls of cell proliferation and differentiation, immune responses and so on. Mushrooms
contain certain amount of ergocalciferol, a precursor of
vitamin D2, and it’s conversion to vitamin D with UVB
irradiation is well known common knowledge. However,
those reported vitamin D2 conversion procedures involving UVB irradiation showed unsatisfactory, it covers little quantity of vitamin D from its precursor. Therefore,
the current study included LED light source to enhance
vitamin D2 conversion rate in Oyster mushroom and
King Oyster Mushroom. By using the obtained vitamin
D from those mushrooms, those rats induced in osteoporotic state showed increased bone-density and reduced
body-weight gain period. The current results suggest
that mushroom-originated vitamin D2 would be helpful
to improve woman/eldely’s bone health.

P09-26
A Study on the Improvement of Black Raspberry Extract for Andropause

Su jung Lee*, Gyoo Taik Kwon, Hye Ran Choi, Sung
Woong Gim. Berry & Biofood Research Institute,
Gochang, 51417, Korea
Andropause is a common disorder which increases in
prevalence with advancing age. Diagnosis of andropause
is based on presence of symptoms suggestive of testosterone deficiency prominent among them are sexual
symptoms like loss of libido, morning penile erection and
erectile dysfunction; and demonstration of low testosterone levels. Recently, testosterone replacement therapy is
a widely used treatment for men with andropause.
However, the risk of side effects of testosterone replacement therapy remains. Therefore, it is necessary to study
of andropause using natural materials that have no adverse effects on the human body. This study investigated
the effects of pre-matured black raspberry (PMBR,
Rubus occidentalis) extracts on andropause model, using
the TM3 cells and 36 weeks of old rats. PMBR was orally
administered to rats for 12 weeks. Then we performed
a hormone analysis that included testosterone and sperm
motility and number. The results, PMBR significantly
increased total testosterone and increased motility of
sperm in the epididymis. But PMBR did not effects free
testosterone and number of sperm. PMBR administration
group showed that increased Luteinizing hormone level
in andropause rat animal model. However, PMBR did not
effects influenced follicle stimulating hormone, dihydrotestosterone, prostate specific antigen level of serum.
LH level were significantly increase in the PMBR treated
TM3 cells, but testosterone level were did not increased.
Taken together, the results suggest that PMBR may be
a useful health functional food material that improvement
of andropause.
P09-27
Anti-Osteoporotic Effects of combined extract of Lycii
Radicis Cortex and Achyranthes japonica in Osteoblast
and Osteoclast Cells and Ovariectomized Mice

Eunguk Lim1,2, 3 Eunkuk Park1,2*, Jeonghyun
Kim1,2,
1,2
1
Yoonjoong Yong and Seon-Yong Jeong . Department
of2 Medical Genetics, Ajou University School of Medicine,
Department of Biomedical Sciences, Ajou University
Graduate School of Medicine, 3NineB research institute,
NineB Co., Ltd.
Osteoporosis is characterized by the low bone density
and quality with high risk of bone fracture. Here, we investigated anti-osteoporotic effects of natural plants
[Lycii Radicis Cortex (LRC) and Achyranthes japonica
(AJ)] in osteoblast and osteoclast cells in vitro and ovariectomized mice in vivo. Both LRC and AJ extracts significantly increased ALP activity and promoted osteoblast differentiation. However, combined LRC and AJ
was more effectively enhanced osteoblast differentiation
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and mineralized bone-forming osteoblasts than single
extracts of LRC and AJ by the up-regulation of bone
metabolic marker (Alpl, Runx2 and Bglap) in the osteoblastic cell lines MC3T3-E1. LRC and AJ extracts significantly inhibited TRAP activity and TRAP staining
positive cells and decreased osteoclast differentiation of
monocytes isolated from mouse bone marrow. These results suggest that LRC+AJ extract may be a good therapeutic agent for the treatment and prevention of osteoporotic bone loss. Acknowledgments: This study was
supported by Ministry of Agriculture, Food and Rural
Affairs (117041-03-3-SB010), INNOPOLIS Foundation,
Ministry of Science and ICT grant funded by the Korean
government (2019-DD-RD-0088).
P09-28
Synergistic Neuroprotective Effect of Schisandra chinensis and Ribes fasciculatum on Neuronal Cell Death
and Scopolamine-Induced Cognitive Impairment in Rats

Mun4 Hyoung Bae1, Eunguk5 Lim2,3, Young 2,3*Ha Seo1, Subin
Yeo , Kyung-Hoon
Han , Eunkuk Park , and Seon2,3. 1Rpbio research institute, Rpbio Co., Ltd.,
Yong
Jeong
2Department of Medical Genetics, Ajou University School
of Medicine, 3Department of Biomedical 4Sciences, Ajou
University Graduate School of5 Medicine, NineB research
institute, NineB Co., Ltd., Research Institute, Seoul
Medical Center, Seoul 02053, Korea
Mild cognitive impairment (MCI) is considered as a transitional stage between aging and Alzheimer’s disease. In
the present study, we examined the protective effect of
Schisandra chinensis (SC) and Ribes fasciculatum (RF)
on neuronal cell death in vitro and scopolamine-induced
cognitive impairment in Sprague-Dawley® rats in vivo.
A mixture of SC and RF extracts (SC+RF) significantly
protected against hydrogen peroxide-induced PC12 neuronal cell death. In the passive avoidance test, SC+RFtreated rats showed an increased latency to escape, compared to the scopolamine-treated rats. Moreover, SC+RF
treatment significantly reduced escape latency in water
maze test, compared to treatment with scopolamine alone.
To verify the long-term memory, we performed probe
test of water maze test. As a result, rat treated with
SC+RF spent more time in the target quadrant. In addition, the brain derived neurotrophic factor (BDNF) and
its downstream molecules (pERK, pATK, and pCREB)
are increased in SC+RF treatment in hippocampal area
compared with scopolamine treated group. These results
suggest that SC and RF extracts may be a good therapeutic candidate for preventing cognitive impairment.
Acknowledgments: This work was supported by Ministry of Agriculture, Food and Rural Affairs (317042-03-1SB010) and Ministry of Science and ICT grant (2019A000022).
P09-29
Alpha-Glucosidase,

Alpha-Amylase,

Glucose-6-

Phosphatase, and Lipase Inhibitory Activities of Phlorotannin Trifuhalol A from Agarum Cribrosum

Aaron Taehwan Kim1* and Dae-Ok Kim1. 1Department
of Food Science and Biotechnology, Kyung Hee University, Yongin 17104, Republic of Korea
We studied the anti-obesity effects of phlorotannin Trifuhalol A from the brown algae Agarum Cribrosum in
terms of the in vitro enzymatic activities. Phlorotannin
Trifuhalol A was extracted with 70% acetone from the
brown algae Agarum cribrosum with the ultrasonication
method. The extract was further purified with series of
organic solvents fractionation and Sephadex LH-20 column chromatography. The purified phlorotannin Trifuhalol A was confirmed with the High Performance Liquid
Chromatography-Mass Spectrometry and the Nuclear
Magnetic Resonance. The anti-obesity effects of Trifuhalol A has been studied through in vitro inhibitory activities of various enzymes: Alpha-glucosidase from ratintestinal acetone, Saccharomyces Cerevisiae, and Bacillus Stearothermophilus; porcine pancreatic alpha-amylase; glucose-6-phosphatase from rabbit liver; and lipase from a human pancreas and Candida Rugosa.
Phlorotannin Trifuhalol A exhibited inhibitory aspects on
all tested enzymes in a dose-dependent manner. Enzyme
kinetic studies were also followed calculating IC50, Km,
Kcat, Vmax, and the mode of inhibition. Bile acid-binding
capacity of Trifuhalol A was also studied, showing the
binding tendency to the bile acid in a dose-dependent
manner. This study suggests that phlorotannin Trifuhalol A from the brown algae Agarum Cribrosum could be
a potential treatment or prevention of obesity based on
its anti-obesity aspects.
P09-30
Manufacture of Plain Type Yoghurt with Garlic Allicin

Su-Jeong Kim*, So-Jin Kim, Hye-Kyoung Yoon, ByungTae Min, Min Yoo. Department of Biological Sciences,
Keimyung University, Daegu 42601, Korea
Garlic allicin is known to have a strong odor and antimicrobial action. It has pharmacological effects such as
prevention of atherosclerosis, lowering blood sugar and
pressure level, antibacterial and antioxidant effects, and
excellent anti-cancer effects. To prepare yoghurt with
garlic allicin, three kinds of lactic acid bacteria (LAB)
strains (L. brevis, L. paracasei, and L. plantarum) were
selected and 7 different kinds of yoghurts were prepared.
Mixed bacteria were ABCT (L. acidophilus, B. longum,
L. casei, and S. thermophilus). After proper fermentation
period many index of the culture reached to a pH value
of 4.4±0.2, a TA value of 0.8±0.1, and a VC value of 100
million cfu/mL. The experiment, the time to reach the
reference values was almost 10 h for the mixed bacteria.
When we inoculate unique lactic acid bacterium it took
nearly 32 h or even longer. Viable Cell (VC) count also
exceeded the standard value when mixed strains used.
However, it was judged that supplementation of some
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other ingredients such as artificial flavor in the manufacturing process may be necessary because there are
many opinions that the scent of garlic is a little bit to
strong and it is difficult to ingest in the sensory test conducted thereafter. In this study, we confirmed the possibility of producing healthy functional yoghurt containing
garlic allicin. This suggests that garlic can be ingested
in a new way, and through various studies, it is expected
to contribute to the health of the people. [This work was
supported by Korea Institute of Planning and Evaluation
for Technology in Food, Agriculture, Forestry and Fisheries (IPET) through High Value-added Food Technology
Development Program, funded by Ministry of Agriculture, Food and Rural Affairs (MAFRA) (116166-03)].
P09-31
Manufacture of Plain Type Yoghurt with Puer Tea Extract

So-Jin Kim*, Su-Jeong Kim, Hye-Kyoung Yoon, JiWoon Kim, Byung-Tae Min, Min Yoo. Department of
Biological Sciences, Keimyung University, Daegu 42601,
Korea
Various microorganisms are involved in puer tea during
the manufacturing process and the tea is fermented by
enzymes secreted by these microorganisms. Puer tea
contains a large amount of polyphenols, and those compounds have not only an antithrombotic action, inhibitory
action of hyperlipidemia and fatty liver but also a strong
antioxidant effect as secondary metabolites. In order to
produce yoghurt with puer tea extract, lactic acid bacteria (LAB) strains including L. brevis, L. paracasei and
L. plantarum were subjected to produce 7 different types
of yoghurts and mixed bacteria ABCT (L. acidophilus,
B. longum, L. casei, and S. thermophilus) was also utilized if necessary. Thereafter, the pH and TA values 
were measured in accordance with the prototype stand
ards, Viable Cell (VC) count experiments were also
conducted. The mixed bacteria yoghurt reached earlier
to the end of the culture than the single bacteria did, and
was higher than the reference value of all yoghurt VC
results. In subsequent sensory tests, there were many
opinions that there was no resistance to consuming the
smell of puer tea. In this study, we have manufactured
Plain Type yoghurts with puer tea extracts and confirmed the possibility of producing healthy functional yoghurt. The results are expected to contribute to the health
of people ingesting puer tea yoghurt as beneficial substances. [This work was supported by Korea Institute
of Planning and Evaluation for Technology in Food,
Agriculture, Forestry and Fisheries (IPET) through High
Value-added Food Technology Development Program,
funded by Ministry of Agriculture, Food and Rural Affairs (MAFRA) (116166-03)].
P09-32
Quality Properties of Jeung-Pyun Manufactured with

the Plasma of the Sea Squirt Halocynthia Roretzi

Jeongeun Lee* and Sang Moo Kim. Department of Marine
Food Science and Technology, Gangneung-Wonju National University, Gangneung 25457, Republic of Korea
This study produced rice cake using the plasma of the
sea squirt Halocynthia roetzi. The rice cake (Kijeongteok) is high in sugar, which can cause obesity and diabetes. To compensate for the shortcomings of this rice
cake, the sea squirt plasma containing vanadium was
added to the rice cake. Vanadium has the efficacy of antidiabetes and anti-obesity. The quality tests conducted
on the rice cake is moisture, colorimetric, texture, and
sensory evaluation. The plasma was extracted using the
centrifugation from the coelomic fluid from the sea
squirt. The sea squirt plasma was added as a result of
the preliminary tests. As a result, the rice cake with the
plasma had increased moisture content, air porosity,
elasticity, and hardness due to the increase in porosity.
Plus, we were able to observe that the colors were very
similar to the control rice cakes through chromaticity
measurement. The sensory evaluation also confirmed the
similarity to the control rice cake. Therefore, it was confirmed that the rice cake of the sea squirt plasma is a
food that is expected to be commercialized. Further studies may be required to reduce the unique smell of the
sea squirt plasma will further increase its value as a
commodity.
P09-33
Effect of Saccharina japonica added functional homemade chocolate on radical scavenging activity

Eun Na1, Yeon2 Jung Choe2, Ji2 Won Seo2, Jongun Chu2*2,
Seungji
Kang , Su Min Han , and Sun Young Lim .
1Ocean Science and Technology School, Korea Maritime
& Ocean University, Busan, Korea, 2Division of Marine
Bioscience, Korea Maritime & Ocean University, Busan,
Korea
We manufactured functional homemade chocolates added
with Saccharina japonica (S. japonica) for target to elderly population and evaluated its antioxidant effect. We
prepared 6 groups as follows: 1) raw chocolate vs. raw
chocolate with 3.8% S. japonica extract 2) White chocolate vs. white chocolate with 4% S. japonica powder 3)
milk chocolate vs. milk chocolate with 4% fried S. japonica kelp. Raw chocolate made from dark chocolate contains 40% cacao mass and 10% cacao butter. White chocolate contains 30% cacao butter. Milk chocolate contains
25% cacao mass and 20% powdered milk. In order to
evaluate the antioxidant effect, we used 1,1-diphenyl-2picrylhydrazyl (DPPH) and 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assay. Methanol
(MeOH) extracts from raw chocolate with S. japonica
and white chocolate with S. japonica showed a greater
scavenging effect than raw and white original chocolates
without addition. MeOH extract from raw chocolate was
more effective on scavenging free radicals compared with
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that of white and milk chocolates, suggesting that its antioxidant effect might be associated with the higher
amount of cacao. In sensory evaluation, all chocolates
adding S. japonica are similar to original chocolates without addition. The present study suggests that chocolate
with S. japonica has potential as a functional chocolate
in aged population for promoting health.
P09-34
Butein derivative prevents diet-induced obesity and
increases energy expenditure in C57BL/6 mice.

Seo-Hyuk Chang*, Dong Ho Lee, Saeroarum Han, Suji
Kim, Kye Won Park. Department of Food Science and
Biotechnology, Sungkyunkwan University, Suwon 16419,
Korea
Activation of brown/beige adipocytes has been identified
as a therapeutic strategy to protect diet-induced obeisty
and other metabolic disorders. We previously described
butein induces Ucp1 expression and increases thermogenesis in rodents. To further increase butein’s thermogenic activity, we synthesized its derivative and evaluated its ability to increase Ucp1 expression level and energy expenditure. Butein derivative showed higher Ucp1
induction in C3H10T1/2 adipocytes, compared to butein.
The derivatives also elicited its thermogenic activity in
Akt1 dependent manner, as assessed by qPCR in Akt1
KO MEFs. We also examined whether the derivative
regulates whole-body metabolism. We injected the derivatives (15 mg/kg/day) by intraperitoneal injection with
high fat diet for 8 weeks. The body weight gain was
reduced, while derivate-injected mice showed no difference in food intake compared to control group. The derivative increased oxygen consumption in HFD-fed mice
after 3 weeks treatment. Taken together, these results
showed that the butein derivative has a potential to improve obesity and its metabolic complications by increasing energy expenditure.
P09-35
Comparison of Antioxidant Compounds and Activities
of Wheat Sprout Extracts according to Harvest Time

Hyeonmi Ham*, Hyun Young Kim, Woo Duck Seo, Mi
Ja Lee. Division of Crop Foundation, National Institute
of Crop Science, Rural Development Administration,
Wanju, Jeonbuk 55365, Korea
Wheat sprouts contain various ingredients that are beneficial to health. This study examined the changes in the
antioxidant compounds and antioxidant activities of
wheat sprout extracts according to the harvest time (0,
7, 14, 21, and 28 days). We measured antioxidant compounds including total polyphenolics and flavonoids contents to identify the factors that changed wheat sprouts
antioxidant activity due to harvesting time. Total polyphenolic and flavonoid contents were ranged from 5.1 to
29.2 mg gallic acid equivalents/g sample and 0.1 to 7.6

mg catechin equivalents/g sample, respectively. Contents
of antioxidant compounds was increased according to
harvesting time until 14 day harvest time. Wheat sprouts
showed significantly higher antioxidant activity than unsprouted wheat in the ABTS and DPPH radical scavenging activities. In particular, 14 day harvest time showed
the highest ABTS (29.4 mg TEAC/g sample) and DPPH
(12.5 mg TEAC/g sample) radical scavenging activities
compared to any other condition. These results suggest
that the highest antioxidant activities of wheat sprouts
was found in 14 days after seedling. Also, wheat sprout
has notable antioxidant activity and is considered to have
significant health benefits.
P09-36
복분자 미숙과 추출 발효물 및 복분자 미숙과 분획물의 남성
갱년기 연구

권규택1*, 이수정1,2최혜란1, 우승혜2, 심재훈2. 1(재)베리&바
이오식품연구소, 한림대학교 식품영양학과
남성갱년기의 원인은 뇌기능의 노화, 남성호르몬 감소, 과
도한 음주와 흡연, 스트레스, 고혈압, 약물의 과용, 영양결
핍, 우울증 등이 원인으로 알려져 있다. 복분자 미숙과는
동의보감에서 허리를 튼튼히 하며 신장과 방광을 강화시키
며, 다수의 연구에서 항산화 효과, 항암효과, 장내 유해세균
억제 등이 보고되었다. 발효에 사용된 균주는 복분자 낙과
에서 자체 동정한 Lactobacillus Plantarum 계통의 GBL17
과 표준균주인 Lactobacillus brevis (3498), Leuconostoc
mesenteroides (3505)를 사용하여 복분자 미숙과 추출물
을 발효 하였으며, 미숙과 에탄올 추출물을 EA, Bu, MC,
Hex, H2O 분획하여 실험을 진행하였다. TM3 leydig 세포
에 복분자 미숙과 추출발효물의 처리는 GBL17, 3498에서
테스토스테론이 증가하는 것을 확인하였으며, 분획물에서
는 EA, MC, Hex 분획물에서 테스토스테론이 증가하였다.
RAT을 이용한 동물실험에서 복분자 미숙과 추출 발효물
투여에 의한 체중변화는 없었으며, 정자 수의 경우 OLD
군에 비해 복분자 미숙과 추출 발효물에서 증가하는경향을
보였다. 또한 정자 활동성은 3498, 3505, GBL17 로 발효한
군에서 정자 활동성이 유의 적으로 증가 하는 것을 확인
하였다. 본 결과를 요약하면 복분자 미숙과 추출 발효물은
남성갱년기를 완화 시키는데 도움을 줄 수 있을것으로 판
단된다.
P09-37
Antioxidant and Anti-Obesity Effects of Polygonum
cuspidatum in 3T3-L1 Adipocytes

Da-Hye Choi*, Joon-Hee Han, Keun-Hyung Yu, Min
Hong, Sun-Yeop Lee, Ka-Hee Park, Soo-Ung Lee, TaeHyung Kwon. Department of Research and Development,
Chuncheon Bioindustry Foundation, Chuncheon, Gangwon,
24232, South Korea
In this study, we aimed to elucidate the antioxidant capacity of Polygonum cuspidatum and anti-obesity activity. Among all the performed experiments, Polygonum
cuspidatum 50% ethanol extract (PEE) exhibited higher
antioxidant activities. Anti-obesity activity was evaluated

- 391 -

by examining the inhibition of differentiation of 3T3-L1
adipocytes and the expression of peroxisome proliferatoractivated receptorγ (PPARγ), CCATT/enhancer-binding
proteinα (C/EBPα), and sterol regulatory element binding
protein-1c (SREBP-1c) at the mRNA and protein level.
Differentiated 3T3-L1 cells were treated with PEE at
concentrations of 50, 100, and 150 μg/mL for 8 days. The
results indicated that the PEE effectively suppressed the
differentiation of 3T3-L1 adipocytes in a dose-dependent
manner, without toxic effects. In addition, we confirmed
that PEE also inhibited the adipogenesis related genes.
Taken together, these results indicate that PEE could be
potential application to improve food quality, a drug for
various oxidative damage-associated diseases and prevention of obesity-associated disorders.
P09-38
Antioxidant and Anti-Obesity Effects of Rosa rugosa
Roots in 3T3-L1 Adipocytes

Da-Hye Choi*, Joon-Hee Han, Keun-Hyung Yu, Min
Hong, Sun-Yeop Lee, Ka-Hee Park, Soo-Ung Lee, TaeHyung Kwon. Department of Research and Development,
Chuncheon Bioindustry Foundation, Chuncheon, Gangwon, 24232, South Korea
This study aimed to examine the inhibitory effect of Rosa
rugosa roots 50% ethanol extract (REE) on the adipocyte
differentiation of 3T3-L1 cells and antioxidant activity.
3T3-L1 preadipocytes, mouse embryonic fibroblast-adipose like cell line, were treated with MDI solution (0.5
mM IBMX, 1 μM dexamethasone, and 10 μg/mL insulin)
to generate a cellular model of adipocyte differentiation.
Using this cellular model, the anti-obesity effect of REE
was evaluated. Differentiated 3T3-L1 cells were treated
with REE at concentrations of 50, 100, and 150 μg/mL
for 8 days. MDI-induced lipid accumulation and triglyceride (TG) contents were detected by Oil red O staining
and Nile red staining. The results indicated that the REE
effectively suppressed the differentiation of 3T3-L1 adipocytes in a dose-dependent manner, without toxic effects. Effects of REE significantly suppressed the adipogenic differentiation of preadipocytes and intracellular
lipid accumulation in the differentiating adipocytes. These
findings suggest that the REE inhibits the adipogenic
differentiation of 3T3-L1 preadipocytes, probably by regulating the expression of multiple genes associated with
transcription factors such as PPARγ and C/EBPα. Thus,
we expect that REE also inhibited the adipogenesis related genes. Taken together, these results indicate that
REE could be potential application to improve food quality, a drug for various oxidative damage-associated diseases and prevention of obesity-associated disorders.
P09-40
Analysing Ginsenoside, Total Polyphenol Contents and
Anti-Oxidant Activity of 2-year-old Ginseng according to Light Treatment

Ji Won Moon*, In-Bae Jang, Jin Yu, In-Bok Jang, Su
Jeoung Seo. Ginseng Research Division, Department of
Herbal Crop Research, National Institute of Horticultural
& Herbal Science, RDA, Eumsung 27709, Korea
In this study, we investigated the ginsenoside, polyphenol content and DPPH radical scavenging activity according to the light treatment to explain the efficient cultivation method of 2-year-ginseng that can be used as
sprout vegetable. After filling the pot with ginseng-only
bed soil, seedlings (1-year-ginseng) were planted and
treated with light under different conditions. The light
wavelength was divided into UV-A (360 nm) and UV-B
(310 nm), and the light intensity was treated the same
with 20 W. Analysis was examined 10, 20, and 30 days
after germination. The growth survey examined eight
items. The results are as follows. UV-A gradually increase shoot length, leaf length, leaf width, SPAD. UV-B
increase leaf length, leaf width, shoot weight, SPAD.
Meanwhile control also increase leaf length, leaf width
and SPAD. So UV-A increase shoot length, shoot weight
and UV-B increase shoot weight. UV treatment reduces
root length compared to control. Ginsenoside showed a
maximum content at 20 days and decreased at 30 days,
but there was no significant difference between control
and UV treatment. Polyphenols also showed a maximum
content at 20 days and decreased at 30 days. But UV-A
showed the highest polyphenol content at 20 days compared to the other two treatments and significantly increased, although the content was decreased at 30 days.
DPPH radical scavenging activity was also highest at
20 days of UV-A treatment. The study concluded that
UV-A treatment increased the growth of 2-year-ginseng and increased antioxidant activity.
P09-41
쓴메밀(Fagopyrum tataricum)의 화학적 처리를 통한 플라
보노이드 변환이 항산화 및 기능성 효과 미치는 영향

양진우1,2*, 김경훈2, 박진희2, 정택영2 1, 유명남1, 이준수1. 1충
북대학교 식품생명축산과학부, 농촌진흥청 식량과학원
밀연구팀
메밀(Fagopyrum esculentum)은 여러 형태의 식품으로
활용되어 지고 있으며, 다양한 기능성 성분을 함유한 것으
로 알려져 있다. 특히, 쓴메밀(Fagopyrum tataricum)은 메
밀에 비하여 높은 기능성 성분을 함유하고 있어 그 관심도
가 증가하고 있다. 쓴메밀의 주요 플라보노이드는 배당체
로 존재하고 있으나 배당체보다 비배당체가 더 높은 생리
활성을 보유하고 있다고 보고되어 있다. 따라서, 본 연구는
쓴메밀에 함유되어 있는 배당체를 비배당체로 변환시킬 수
있는 적절한 화학적 처리 조건을 제시하고 처리 전후의 항
산화 및 생리활성을 비교하고자 하였다. 쓴메밀을 1.0 M
HCl을 이용하여 2시간 동안 처리하였을 때 90% 이상의
rutin이 quercetin으로 변환되는 것을 확인 할 수 있었으며
산의 농도가 증가할수록 변환 비율이 증가하는 경향을 보
였다. 처리시간에 따라 rutin의 함량이 감소하고 quercetin
이 증가하였으며 이와 함께 ABTS/DPPH 라디칼 소거능,
환원력 및 지질 과산화 억제능이 증가하였다. 또한, 다양한
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세포 모델을 이용하여 항산화, 항염증, 그리고 항비만 활성
을 측정하였다. 쓴메밀에 함유된 rutin이 quercetin으로 변
환됨에 따라 항산화, 항염증 및 항비만 활성이 증가하는
것을 확인 할 수 있었다. 본 연구 결과는 쓴메밀 뿐만 아니
라 다량의 플라보노이드 배당체를 함유하고 있는 소재에
이용할 수 있을 것으로 기대된다.
P09-42
Preventive Effect of Bifidobacterium Bifidum BGN4
Paraprobiotics on DSS-Induced Colitis Model in Mice:
Impact on Intestinal Barrier Integrity, Inflammation and
Gut Dysbiosis

1*, Byung-Hoo Lee2, Jong-Hyun Park2,
So-Young Lee
3,4
Geun-Eog Ji , Mi-Kyung Sung1. 1Department of Food
and Nutrition,
Sookmyung Women’s University, Seoul,
Korea, 2Department of Food and
biotechnology, Gachon
University, Sungnam, Korea, 3Department of Food and
Nutrition, Research Institute of Human4 Ecology, Seoul
National University, Seoul, Korea, Research Center
BIFDO inc., Seoul 151-742, Korea
In this study, we investigated preventive effect of B. bifidum BGN4 paraprobiotics on DSS-induced colitis. PBS
(negative and positive control groups), live B. bifidum
BGN4 [LIVE group], heat-killed BGN4 (HEAT group),
and lysozyme-treated BGN4 (LYSOZYME group) were
administrated for 10 days followed by 2.5% DSS supplementation for 5 days except the control group. DSS group
showed decreased expressions of junction proteins, reduced number of goblet cells and increased intestinal permeability compared to control group. However, LYSOZYME group showed higher expressions of junction proteins (occludin, E-cadherin) and increased number of goblet cells compared to DSS group. Also, intestinal permeability were improved in LYSOZYME group which was
proven by lower serum CD14 concentration compared to
DSS group. LYSOZYME group showed lower expressions of inflammation-associated proteins (p-IκBα, pMAPK, T-bet, IL-1β, and COX2) compared to DSS group.
Paraprobiotics also reduced the abundance of Erysipelotrichaceae, known to be related with inflammation, compared to DSS group. Our data suggest that B. bifidum
BGN4 paraprobiotics, especially pellet of lysozymetreated BGN4, may have preventive effect on DSS-induced colitis with impact on intestinal barrier integrity,
inflammation and gut microbial dysbiosis (317043-03-2HD 030).
P09-43
Fingerprint analysis of Phlomis umbrosa Turcz. by
HPLC/PDA and evaluation of anti-oxidant and antiinflammatory activities of major composition compounds

Ji Min Kim*, Joo Hyun Oh, Bo Mi Kim, Ha Nuel Cho,
Su Hyon Kim, Sang Woo Kim, Jun Kee Hong, Chan
Sung Park, Yong Wook Lee, and Kwon Taek Yi. Herbal
Hormone Research Institute, Natural endo Tech Co., Ltd.,
Gyeonggi 13486, Korea

Phlomis Radix is a domestic native medicinal plant of
Korea, a root of Phlomis umbrosa Turcz. in Labiatae
family, well recognized for its efficacy and use. It is only
listed in the Korean Herbal Pharmacopoeia (KHP) among
other official references worldwide. It is currently used
as ingredient of Health Functional Food Ingredient in
Korea, such as EstroG-100 (women’s menopause) and
HT042 (children’s growth), expanding further for other
uses. Most of the research studies on Phlomis Radix are
mainly conducted in China, whereas very few are from
domestic studies in Korea. In this study, quality evaluation based on fingerprint of major compounds and efficacy assessment on anti-oxidant and anti-inflammatory
activities of major compounds in Phlomidis Radix were
conducted for expansion of use in Health Functional Food
market. From this study, the similarities in Phlomidis Radix from different cultivation sites (domestic vs. China)
were evaluated by pattern analysis of 4 major compounds.
Also, a foundation for quality evaluation was established
by connecting composition and efficacy through comparing anti-oxidation (DPPH, ABTS, and ORAC) and antiinflammatory (NO) activities.
P09-44
Hycholesterolemic Effect of High Hydrostatic Pressure
Extract of Mulberry Leaves via Hepatic microRNA-33
Expression and AMPK Activity in Rats Fed a HighCholesterol Diet

Eugene
Chang, Mak-Soon Lee, Eunyoung Lee, Jumi
Lee*, Soojin Lee, Chaemin Kim, Yangha Kim. Department of Nutritional Science and Food Mangement, Ewha
Womans University, Seoul 03760, Korea
Dysregulation of cholesterol biosynthesis and excretion
is associated with hypercholesterolemia and its-associated cardiovascular complications. The specific aim of
the present study was to investigate cholesterol lowering
effect of high hydrostatic pressure extract of mulberry
leaves in rats fed with a high-cholesterol diet (HC). Four
week supplementation with mulberry leaves significantly
decreased HC-increased serum and hepatic cholesterol
(TC) and LDL-cholesterol and increased serum HDLcholesterol concentrations and fecal TC and bile acid levels without changing body weight, food intake, liver
weight, and serum levels of ALT and AST (P <0.05).
Mulberry leaf extract significantly increased hepatic
gene expression of LXRα, ABCG5/ABCG8, and CYP7A1
involved in hepatic bile acid synthesis and cholesterol efflux (P <0.05). In addition, a significant decrease of hepatic microRNA-33 expression, a potent posttranscriptional
gene regulators in cholesterol efflux, high-density lipoprotein biogenesis, and fatty acid oxidation was observed
in rats fed a HC with mulberry leaf extract (P <0.05).
In accordance with decreased microRNA-33 expression,
mulberry leaf extract significantly upregulated HC-decreased AMPK activity, a critical energy sensor and
metabolic master switch by inhibiting cholesterol and
triglyceride synthesis in the liver (P <0.05). These results
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suggest at least partial involvement of hepatic bile acid
synthesis and fecal cholesterol excretion in mulberry leaf
extract-mediated beneficial effect on cholesterol abnormalities by modulating hepatic miR-33 expression and
AMPK activity.
P09-45
Investigation of Ginsenosides and Inhibitory Effects of
Antioxidant Activities in the Roots, Leaves, and Stems
of Hydroponic-Cultured Ginseng (Panax ginseng
Meyer)

Yu-Na Song*, Hae-Geun Hong, Jong Seong Son, Yeon
Ok Kwon, Hyun Ho Lee, Hyeon Ji Kim, Jeong Hwa Park,
Myeong Jin Son, Jo-Gyo Oh, and Mi-Hye Yoon. Food
Analysis Team in North Branch, Gyeonggi-do Institute
of Health & Environment, Gyeonggi 11780, Korea
The study of ginsenoside composition and antioxidant
activity in hydroponic-cultured ginseng roots (HCR),
leaves (HCL) and stems (HCS), and has been little reported to date. Profiling of 6 ginsenoside compounds in
HCR, HCL, and HCS was investigated using high-performance liquid chromatography. The total ginsenoside
contents of HCL and HCS was significantly higher than
in HCR (P <0.05). Rb1 that is hardly detected in HCR
(23.02 mg/g) was rarely contained in HCL and HCS as
2.07∼7.30 mg/g. HCL showed that Rd was second ingredient next to Rg1, differently from HCR and HCS.
Unlike HCR and HCS, F1 which is reported to have
whitening effect highly accounted for 7.0% in HCL.
Therefore, in this study mushroom tyrosinase assays
were measured by whitening assay. Compared with Ltyrosine and L-DOPA inhibitory activity of arbutin which
is a known whitening agent, HCL showed highly activity
13.8% and 30.4% than HCR and HCS, respectively. This
study provides basic information about ginsenoside contents and whitening activity in hydroponic-cultured ginseng, and suggested that the whole ginseng plant including roots, leaves, and stems might be an excellent source
as functional vegetables.
P09-46
사과 가공 부산물의 화장품 소재로서 효능

홍정진1*, 설희경1, 김윤숙1, 정은호12, 김영봉1, 홍광표2. 1경상
남도농업기술원 사과이용연구소, 경상남도농업기술원 연
구개발국
사과 가공 시 발생하는 부산물인 사과박(apple pomace)은
사과즙을 짜내고 남은 찌거기로, 재활용 기술 개발이 미흡
하여 대부분 폐기되거나 일부 건조하여 가축사료로 소비되
고 있는 실정이다. 시드러박(cider lees)은 사과를 압착해서
즙을 내어 발효시켜 만든 술의 가라앉는 앙금으로, 최근
국내산 사과를 활용한 지역별 시드러 제품이 출시됨에 따
라 부산물의 생산량도 점차 늘어날 것으로 예상된다. 따라
서 본 연구는 사과 가공 부산물을 활용할 수 있는 방안으로,
사과박과 시드러박을 화장품 소재로서 가능성에 대해 연구
하고자 유용성분 함량과 항산화, 미백, 항염증 활성, 세포독

성을 조사하였다. 총phenol과 총flavonoid 함량은 사과박
이 182.9 mg/GAE g, 64.86 mg/QE g이었고, 시드러박이
83.9 mg/GAE g, 54.2 mg/QE g으로 시중에 판매되고 있는
사과 추출물보다는 훨씬 높은 함량을 보였다. Ursolic acid
함량은 시판되고 있는 사과 추출물에는 검출되지 않았으
나, 사과박이 1230.4 mg/g, 시드러박이 82.9 mg/g으로 높
게 나타났다. 특히, 사과박은 시드러박보다 총phenol함량
이 약 2배 정도, ursolic acid는 약 14배 정도 유의적으로
높은 함량을 보였다. DPPH 라디칼 소거능은 사과박이
38.9%, 시드러박이 36.5%였고, tyrosinase 저해능은 사과
박이 6.7%, 시드러박이 9.4%로 시판되고 있는 사과 추출물
보다는 높은 활성을 보였으나 사과박과 시드러박 사이에
유의적인 차이는 없었다. 항염증 활성에서 사과박 추출물
은 농도가 증가할수록 nitric oxide 생성 억제율이 큰 것으
로 나타났는데, 이것은 사과박에 ursolic acid 성분이 많기
때문인 것으로 생각되었다. 사과박 추출물과 시드러박 추
출물을 농도별로 멜라닌세포(B16F10), 인체피부세포
(CCD986sk), 대식세포(Raw264.7)의 세포독성을 MTT를
통하여 측정한 결과 모두 독성을 보이지 않았다. 따라서
사과박 추출물은 항산화, 항염증과 관련한 화장품소재로서
적합한 것으로 판단되었다.
P09-47
Anti-obesity efficacy of some enzymes derived from
grains in high-fat diet induced mice

Youngji
Han1*, Eun-Young Kwon, Myung-Sook Choi1.
1Department of Food Science and Nutrition, Kyungpook
National University, 1370 San-Kyuk Dong Puk-Ku, 702701 Daegu, Republic of Korea
Supplementation of digestive enzymes was hypothesized
to be effective for loosing body weight and body fat mass.
We have tested whether digestive enzymes supplementation can act as a functional material in the animal model. For this purpose, the anti-obesity effects of digestive
enzymes derived from grains (EG) was investigated in
the high-fat diet induced mice. Thirty C57BL/6J mice
were divided into three dietary groups and fed a normal
diet (ND), a high-fat diet (HFD, 20% fat, 1% cholesterol,
w/w), HFD with 0.9% EG supplement for 12 weeks.
Body weight and body fat mass in EG group were significantly decreased compared to HFD group with a simultaneous decrease in plasma lipids. Also, EG significantly decreased the blood and plasma glucose levels and
improved the glucose tolerance with decrease in part of
adipokines levels compared to HFD group. Moreover EG
dramatically decreased the levles of inflammatory cytokines which are secreted from adipose tissues. Taken together, our findings suggest that EG ameliorate high
fat-diet induced obesity and its complication and could
be used as a potential preventive agent for obesity.
P09-48
Inhibitory Effect of Centella asiatica Extract on Atopic
Dermatitis Induced by DNCB in Human Keratinocyte
HaCaT Cells and BALB/c Mice

Yonghyeon Lee1*, Hyeon Kyeong Choi1, Kaudjhis Patrick
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Ulrich N’deh1, Gyeong-Ji
Kim2, Kang-Hyun Chung1,
2
1
Jeung Hee An . Department of Food Science and
Technology, Seoul National University
of Science &
Technology, Seoul 01811, Korea, 2Department of Food
and Nutrition, KC University, Korea
Centella asiatica (CA) is widely known to influence
wound healing activities. However, since it has not been
thoroughly investigated whether CA extract has a beneficial effect on atopic dermatitis (AD), this study investigated the anti-inflammatory effect of CA on AD in vitro and in vivo. Treatment with CA inhibited the expression of Cox-2, IL-6 and tumor necrosis factor-α (TNFα) in IFN-γ and TNF-α stimulated in HaCaT cells. The
five-week-old BALB/c mice were used as an AD-like
mouse model by treating them with 1-chloro-2, 4-dinitrobenzene (DNCB). Interestingly, the AD+CA treatment
group to DNCB-treated mice significantly reduced clinical dermatitis severity, epidermal thickness and the cervical lymph node size and weight. Aslo, topical administration of CA to DNCB-treated mice considerably decreased mast cell and eosinophil infiltration into the ear
tissue. In addition, IL-6 and IL-8, expressed in mast cell,
were reduced in the AD+CA treatment group. Futhermore, treatment with CA alleviated the enhanced expression of pro-inflammatory cytokines (TNF-α and cyclooxygenase-2), anti-oxidant defense enzymes (superoxide dismutase and glutathione S-transferase) and apoptotic signals (Bcl-2-associated X protein and caspase-3).
Therefore, these results suggest that CA inhibits the development of AD-like skin lesions by regulating the skin
inflammation responses in BALB/c mice.
P09-49
Ark shell-derived osteogenic peptides promotes human bone mesenchymal stem cells by stimulating the
Wnt/β-catenin signaling pathways

Yunok Oh1* Hansu Seo2, Jae-Young Je3. 1Institue of Marine Life2 Sciences, Pukyong National University, Busan,
Korea, Department of Biomedical Engineering, Pusan
National University Hospital, Busan, 49241, Korea, 3Department of Marine-Bio Convergence Science, Pukyong
National University, Busan, Korea
Osteoporosis is one of the most common age-related diseases which involves the risk of breaking a bone. In recent years, bioactive peptides derived from marine bioresources have been exploited for functional pharmacological and nutritional values due to their various biological activities, including antioxidant, antimicrobial,
immunodulatory, and neuroprotective activities. In this
study, we investigated osteogenic effects of ark shell-derived bioactive peptides (ASPHs) in human bone marrow
mesenchymal stem cells (hBMSCs) for management of
osteoporosis. The treatment of ASPHs on hBMSCs markedly enhanced ALP activity, calcium deposition, and β
-catenin nuclear translocation. Western blotting and qPCR
results revealed that ASPHs promoted the expression of

the Wnt/β-catenin signaling-related proteins and genes
in hBMSCs, resulted in activation of osteoblast differentiation. These osteogenic effects of ASPHs were obviously blocked by DKK-1, Wnt/β-catenin inhibitor. Based
on the results, ASPHs promotes osteogenic differentiation of hBMSCs through Wnt/β-catenin signaling pathways. We further investigated anti-osteoporotic effects
of ASPHs in ovariectomized (OVX) mice as an osteoporosis animal model. The in vivo experiments demonstrated
that ASPHs treatment for ten weeks notably inhibited
OVX-induced bone mineral density (BMD) loss and restored the impaired bone structural parameters. Serum
analysis also showed that ASPHs treatment reduced osteocalcin and ALP activity compared with OVX control
mouse. Taken together, these results suggest that ASPHs
could be bone health-promoting functional food ingredients against osteoporosis.
P09-50
Protective effects of blue mussel-derived antioxidant
peptides against endothelial cell apoptosis through
inhibition of caspase-3 signaling pathway

Yunok Oh1*, Jae-Young Je2. 1Institue of Marine Life 2Sciences, Pukyong National University, Busan, Korea, Department of Marine-Bio Convergence Science, Pukyong
National University, Busan, Korea
Endothelial dysfunction is a systemic disorder and a sensitive biomarker in the pathogenesis of atherosclerosis.
Increased oxidative stress is considered as a major cause
of endothelial dysfunction. Thus, the development of effective antioxidants can be a good strategy for preventing of oxidative stress-mediated atherosclerosis. Herein,
we investigated the protective effect of blue mussel (Mytilus edulis) protein hydrolysates by α-chymotrypsin
(BMCH) against oxidative stress-mediated cellular injury in human umbilical vein endothelial cells (HUVECs).
BMCH showed the higher+ antioxidant activities in DPPH
radical scavenging, ABTS radical scavenging, and ORAC
value compared to those of the other hydrolysates. BMCH
pre-treatment increased cellular antioxidant capacities,
including the levels of glutathione (GSH), superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPx) against H2O2-mediated oxidative stress in
HUVECs. Flow cytometry and nuclear staining analysis
revealed that BMCH treatment markedly reduced apoptosis in HUVECs. Western blot analysis revealed that
BMCH pre-treatment significantly prevented H2O2-mediated HUVEC apoptosis by inhibiting mitochondrial cytochrome c release and caspase-3 activation. Gene expression analysis showed the BMCH treatment downregulated expression of p53 and caspase-3 genes, and
decreased bax/bcl-2 ratio. Taken together, BMCH maybe useful as functional food and nutraceutical ingredients
for ameliorating atherosclerosis.
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P09-51
밀싹 품종별 메탄올 추출물의 생리활성

1*, 성은정1, 이민아1, 양진우2, 박진희2, 김경훈2, 이준
임진영
1
1
수 . 충북대학교 식품생명축산과학부, 2농촌진흥청 식량과
학원 밀연구팀
본 연구에서는 6가지 품종의 밀싹(유색밀 재래종, 백중, 백
강, 새금강, 전주391, 아리흑) 메탄올 추출물의 다양한 생리
활성을 측정하였다. 밀싹의 항산화 성분을 측정한 결과 총
폴리페놀 함량은 전주391이 1,146.4 mg GAE/100 g dry
weight로 가장 높은 함량을 나타내었으며 총 플라보노이
드 함량은 백중이 533.3 mg CE/100 g dry weight로 가장
높은 함량을 나타내었다. 항산화 활성을 측정한 결과 DPPH
라디칼 제거능은 전주391이 741.8 mg TEAC/100 g dry
weight로 가장 높은 활성을 나타내었으며 ABTS 라디칼
제거능은 백중이 2287.8 mg TEAC/100 g dry weight로
가장 높은 활성을 나타내었다. α-Glucosidase 저해 활성을
측정한 결과 전주391이 42.3%로 6가지 품종 중 가장 높은
저해 활성을 보였다. 또한 Hs68 피부세포에서 UVB 자극
에 대한 보호효과를 측정한 결과 백강, 새금강, 전주391 및
아리흑 품종이 유의적으로 세포 생존율을 증가시켰다.
HepG2 간세포에서 알코올 자극에 대한 보호효과를 측정
한 결과 유색밀 재래종 추출물에서 가장 높은 보호효과를
나타내었다. C2C12 근세포에서 산화적 스트레스에 대한
보호효과를 측정한 결과 유색밀 재래종, 백중 및 새금강
품종이 유의적으로 보호효과를 나타내었다. 3T3-L1 지방
세포의 지질 축적 억제효과를 축정한 결과 유의적인 억제
효과는 없는 것으로 나타났다. 본 연구결과는 밀싹을 기능
성 식품 소재로 활용함에 있어 기초 자료를 제공할 것으로
예상된다.
P09-52
Effects of Selected Grains and Legumes on α-Glucosidase Activity In Vitro and Glucose Uptake in HepG2
Cells

Hana
Lee1*, Jaeeun Yu1, Hyun-Joo Kim2, Junsoo Lee1.
1Brain Korea 21 Center for Bio-Resource Development,
Division of Animal, Horticultural, and Food Sciences,
Chungbuk National
University, Cheongju, Chungbuk,
28644, Korea, 2Department of Central Area Crop Science,
National Institute of Crop Science, Suwon, 16613, Korea
Type 2 diabetes mellitus, an intricate metabolic disorder,
has emerged as a main global public health problem.
Grains and legumes are important part of dietaries and
contribute substantially to nutrient intake of human beings. Grains and legumes have been reported to have anti-oxidative, anti-inflammatory, and anti-diabetic activities. The aim of the present study was to compare the
anti-diabetic activities of hexane and ethanol extracts
from grains and legumes using α-glucosidase inhibition
and glucose uptake assay. Compared to acarbose, hexane
extracts from sorghum, proso millet, and adzuki bean and
ethanol extract from sorghum exhibited high α-glucosidase inhibition activities in vitro. Compared to metformin,
the glucose uptake rate of sorghum hexane and ethanol
extracts showed excellent glucose uptake rate, while other grains and legumes showed low glucose uptake rate

in HepG2 cells. We also investigated that the effect of
blending sorghum with other grains and legumes. The
blending with 50% of sorghum remained α-glucosidase
inhibitory activity and glucose uptake rate. Therefore,
our study suggests that sorghum ethanol extract and
blending of grains and legumes with at least 50% of sorghum could be used for anti-diabetic functional food
ingredient.
P09-53
Vitamin C Regulates Osteoblastogenesis and Osteoclastogenesis through AKT and ERK Signaling Pathways

Hyeon
Kyeong Choi1*, Kang-Hyun Chung1, Jeung Hee
2
1
An . Department of Food Science and Technology, Seoul
National University
of Science & Technology, Seoul
01811, Korea, 2Department of Food and Nutrition, KC
University, Seoul 07661, Korea
In this study, we evaluated the effects of vitamin C on
osteoblast differentiation and the osteoclast formation
mechanism in vitro and in vivo. To explore the mechanisms of action of vitamin C on osteoblast and osteoclast
differentiation, MG-63 and RAW 264.7 was used and
stimulated by vitamin C in the presence or absence of
serine/threonine kinase (AKT) inhibitor and extracellular signal-regulated kinase (ERK) inhibitor. The results
showed that vitamin C stimulated the osteoblast differentiation related factors, such as alkaline phosphatase,
bone morphogenetic protein-2, small mothers against
decapentaplegic 1/5/8, runt-related transcription factor 2
(RUNX2), and type I collagen. In addition, vitamin C increased AKT and ERK expression in MG-63 cells. However, tartrate-resistant acid phosphatase (TRAP) activit
zy and the expression of receptor activator of nuclear
factor kappa-B, receptor activator of nuclear factor kappa-B ligand, TRAP, and cathepsin K were decreased in
the vitamin C treated group, also AKT and ERK were
decreased after treatment with vitamin C in RAW 264.7.
Treatment with AKT and ERK inhibitor significantly reversed the up-regulation of RUNX2 expression. In vitro
data were confirmed by micro-computed tomography and
immunohistochemical staining in ovariectomized rats.
The results indicated bone recovery effects of vitamin
C treatment. This study suggested that vitamin C promoted osteoblast differentiation and suppressed osteoclast differentiation through AKT and ERK pathway.
P09-54
Effects of Allium Hookeri Leaf and Root on Gut Microbiome Related to Growth Performance of Young Broiler
Chickens

Sung-Hyen Lee1*1 , Sohyun Bang12, Hwan-Hee1 Jang1,
Jeong-Sook 1Choe , Eun-Byeol
Lee , Ji-Hye Choi , ShinYoung Park , Hyun-Ju Kim3, Hyun S Lillehoj4. 1National
Institute of Agricultural Sciences, Rural
Development
Administration, Wanju 55365, Korea, 2Interdisciplinary
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Program in Bioinformatics,
Seoul National University,
3World Institute of Kimchi, Gwangju
Seoul 08826, Korea,
61755, Korea, 4Animal Bioscience and Biotechnology
Laboratory, ARS, Beltsville 20705, USA
Healthy food promotes beneficial bacteria in the gut microbiome. A few prebiotics acting as food supplements
increase fermentation by beneficial bacteria, which enhance the host immune system and health. Allium hookeri belongs to Allium, which is considered healthy food
with antioxidant and anti-inflammatory activities. A.
hookeri as a feed supplement for broiler chickens is known
to improve growth performance. Although the underlying mechanism has yet to be elucidated, it is suspected
that it alters the gut microbiome. In the current study,
16S rRNA sequencing has been carried out using the
samples from the cecum of broiler chickens exposed to
a diet comprising different tissue types (leaf and root)
and amounts (0.3% and 0.5%) of A. hookeri to investigate
their impact on gut microbiome. The composition of microbiome in the group supplemented with A. hookeri leaf
0.5% was distinguished from that in the control group.
Differences in microbial communities included decreases
in the abundance of bacteria in some genera. The modulated gut microbiome by leaf 0.5% supplement was correlated with growth traits including body weight, bone
strength, and infectious bursal disease antibody. The results demonstrate that the benefit of A. hookeri for broiler chicken is related to the altered gut microbiome.
P09-55
Screening for a new active phytochemicals to treat
postmenopausal Osteoporosis

Soyeon
Hong1,2*, Gyhye Yoo1, Chu Won Nho1, Jung-Hye
2
1
Choi . Convergence Research Center for SmartFarm
Solution, Korea Institute
of Science and Technology,
Gangneung, Korea, 2Department of Oriental Pharmacy,
College of Pharmacy, Kyung Hee University, Seoul 130701, Korea
Menopause, the cessation of menstrual cycle accompanying estrogen deficiency, results in a variety of symptoms and diseases including hot flushes, gain of weight,
cardiovascular diseases and osteoporosis. Hormone replacement therapy (HRT) has been utilized to treat postmenopausal osteoporosis, but it causes serious side effects in long-term use. Therefore, it is required to develop a therapeutic agent to replace HRT. Here, we selected
phytochemicals known to having anti-obese property to
find a molecule which induces the differentiation of mesenchymal stem cells into osteoblasts (bone forming cells)
not adipocytes (fat cells). We conducted the following
experiments to estimate osteogenic activity of those phytochemicals. We examined the inducible effect of each
phytochemical on osteoblast formation through evaluation of alkaline phosphatase activity. Based on these experiments, we chose two of phytochemicals, OB-5 and
OB-6. In western blot analysis, OB-5 elevated RUNX2,

OSX, OPG and COL1A1 but OB-6 slightly increased only RUNX2. Therefore, an animal experiment with OB-5
is undergoing using ovariectomized mouse model to
demonstrate its effect against postmenopausal osteoporosis. In conclusion, anti-obese agents may be effective
in preventing the bone loss and offers a promising alternative for postmenopausal osteoporosis.
P09-56
Inhibitory effect of avenacoside A of oat (Avena Sativa
L.) bran ethanol extract on survival of pancreatic cancer cells

Mi Ja Lee*, Hyun Jin Lee, Kwang Sick Lee, Hyeon Mi
Ham, Hyun Young Kim, So Yeun Woo, Yang Kil Kim,
Woo Duck Seo. Crop Foundation Division, National Institute of Crop Science, 181 Hyeoksin-ro, Iseo-myeon,
Wanju-gun, Jeollabuk-do, 55365, Korea
Pancreatic cancer (PC) is the most aggressive and therapeutically ineffective malignant cancer. Mortality of PC
is ranked the forth among the cancer types in worldwide.
The reason for the high mortality is difficulty of early
diagnosis because pancreas is hiding organ and the patient shows general symptoms such as digestive problems, abdominal pain, and a weight loss before metastasis. Oat has been used as animal or human food, have
been recently been found to be beneficial to health. In
this study, effects of oat bran ethanol extract (OBE) in
PC cells were investigated in in vitro experiment. To determine the anti-proliferative effect of oat bran water
(OBW) and ethanol extracts, various concentrations of
both extracts were treated to MIA PaCa-2 cells for 72
h. OBE significantly decreased survival of MIA Paca-2
cells, while OBW didn’t show inhibition. Furthermore,
OBE decreased cell survival without any cytotoxicity on
normal pancreas cells. In order to find out the main substance having an effect, OBE was separated and purified
by an open column filled with C18. Each of the separated
fractions were investigated in in vitro experiment again
and the fraction showing activity was analyzed with LC/
MS, and the data showed that avenacoside A was included. These results suggest that anti-proliferative effect of OBE on PC cells might be due to avenacoside
A and it could be used as potential preventive agent for
diabetes-induced bone loss.
P09-57

In vitro bioavailability of iron from iron-loaded nanostructured lipid carrier coated with water soluble chitosan

Su Jung Hong*, Jun Tae Kim. Department of Food Science
& Technology, Keimyung University, Daegu 42601, Republic of Korea
Iron is an important dietary mineral involved in various
body functions including the movement of oxygen in the
blood. Iron deficiency is the most prevalent mineral defi-

- 397 -

ciency in the world. It can cause fatigue, decreased immunity, poor pregnancy outcomes, and lower working
capacity in adults. Therefore, iron-loaded nanostructured
lipid carrier (iron-NLC) was developed as a novel efficient iron delivery system and its stability in simulated
gastric and intestinal media was evaluated. The ironNLC exhibited small diameter (232.20±3.15 nm), and adequate zeta potential (−42.28±0.72 mV). The iron-NLC
was further coated with water-soluble chitosan (WCSiron-NLC) which increased the particle size to about 325
nm. Zeta potential of WCS-iron-NLC was changed to
positive value of about +44 mV because of the amine
groups of chitosan. The WCS-iron-NLC was able to
protect the encapsulated iron in the acidic gastric condition while it was effectively released about 80% of iron
in the simulated intestinal condition.
P09-58
The Protein Extract Isolated from Edible Insect Promotes DC Maturation via Activation of MAPKs and NFκB Signaling Pathways

Eui-Baek Byun*, Woo Sik Kim, Jeong Moo Han, HaYeon Song. Advanced Radiation Technology Institute,
Korea Atomic Energy Research Institute, Jeongeup 580185, Republic of Korea
Host immune response to protection against cancer progression is strongly related to the activation of dendritic
cells (DCs). In this context, it is important to seek for
immunostimulants being able to activate DCs. In this
study, we firstly investigated the capacity of protein extracts (Cal-P) isolated from edible insect in DCs prepared
from mouse bone marrow. DCs treated with Cal-P displayed characteristics of the activated and mature immune status, with augmented expression of cell surface
molecules (CD80, CD86, MHC-I and II) and pro-inflammatory cytokines (TNF-α and IL-12p70), but not
IL-10, along with a dose-dependent decrease in the antigen uptake capacity. A mechanistic investigation revealed
that the observed DC maturation is mediated by the activation of JNK, ERK, and p38 MAPKs, and the NF-κB
signaling pathway. These findings indicated the possibility of Cal-P as an immunoadjuvant in DC-based immunotherapy against various cancers. The molecular
mechanism of Cal-P involved in DC maturation would
guarantee the safe application of this protein in immunerelated diseases.
P09-59
Impact of Bioconversion on the Phenolic Profile and
Antioxidant Capacity of Cereals

Fred Kwame Ofosu*, Momna Rubab, Akanksha Tyagi,
Chen Xiuqin, Eric Banan-Mwine Daliri, Ramachandran
Chelia, Fazle Elahi, Kaliyan Barathikannan, Deog-Hwan
Oh. Department of Food Science and Biotechnology, College of Agriculture and Life Sciences, Kangwon National
University, Hyoja 2 dong, Chuncheon 200-701, Republic

of Korea
Consumption of whole grain cereals have been inversely
linked to the risk of developing chronic diseases such as
cancers, diabetes, obesity, cardiovascular and neurodegenerative diseases. These health benefits have been attributed to the antioxidant properties of phytochemicals
mainly polyphenols and dietary fiber which are located in
the outer bran layer and germ. Bioconversion technology
have been proposed to improve the bioaccessibility and
bioavailability of bioactive compounds. In this study, the
phenolic content, profile and antioxidant properties of enzyme treated, fermented and a combination of enzyme
and fermentation treatment of brown rice, green millet,
yellow millet and rice bran was evaluated. The enzymefermented cereals showed the highest total phenolic content (TPC) (4.5∼6.2 FAE mg/g) and radical scavenging
activity (53.9∼79.7%) compared with only enzyme treated (2.7∼5.7 FAE mg/g; 11.4∼43.5%) and fermented cereals (1.6∼3.4 FAE mg/g; 6.9-12%). Rice bran showed
the highest TPC and antioxidant activity, followed by
brown rice, green millet, and yellow millet. Ferulic acid
and p-coumaric acid were the predominant phenolic acids in the enzyme and enzyme-fermented water extracts
of all samples. Catechin and quercetin were the dominant
flavonoids in the enzyme-fermented and enzyme water
extracts of brown rice and green millet, respectively.
However, quinolinol and catechin were dominant in enzyme-fermented and enzyme water extracts of rice bran
and yellow millet, respectively. These findings demonstrate the effectiveness of bioconversion in enhancing the
content and bioavailability of phenolic compounds for the
development of functional cereal-based foods.
P09-60
Protective Effect of GHX02 on Particulate Matter-induced Lung Injury

Won-Kyung
Yang1,2*, Yee
Ran Lyu31, Seung-Hyung4
2
3
Kim , Sung-wook1,2Chae
, Ki Mo Kim , In Chul Jung ,
Yang-Chun Park . 1Department of Internal Medicine,
College 2of Korean Medicine, Daejeon University, Daejeon,
Korea, Institute of Traditional Medicine3 and Bioscience,
Daejeon University, Daejeon, Korea, Herbal Medicine
Division, Korea Institute of Oriental Medicine, 4Department of Neuropsychiatry, College of Korean Medicine,
Daejeon University
Industrial development, along with rapid growth of the
economy, has greatly improved the quality of life in humans. In addition, advancements in medical technology
have increased life expectancy. Small particles cause increase in airway inflammation when they penetrate the
alveoli. We investigated the protective and therapeutic
effects of GHX02 extracts in airway inflammation. GHX02
decreased citric acidinduced cough frequency and delayed
the onset time for citric acid-induced cough. GHX02 extract exhibited potent expectorant activity as assayed by
phenol red secretion. GHX02 extract strongly reduced the
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number of leukocytes, which may be harmful if leukocyte
levels become too low. GHX02 extract can inhibit airway
inflammation, reduce sputum, or directly relieve cough.
Oral administration of GHX02 extracts suppressed
PM10D-induced inflammatory symptoms such as alveolar wall thickness, collagen fibers, as well as decrease
of inflammatory cytokines and Th2 cytokine in lung. The
GHX02 group showed a significant difference in inflammatory cells in BALF and lung compared with the
PM10D control group. This study provides evidence for
the antitussive and expectorant effect of GHX02, which
may be a useful therapeutic option for respiratory diseases. The extract ameliorated the effects of PM, thus
it may have value as a herbal medicine.
P09-61
Anti-aging Activity of 3-Bromo-4,5-Dihydroxybenzaldehyde from Polysiphonia morrowii Harvey in Hydrogen Peroxide-Stimulated Human Dermal Fibroblasts

Su-Hyeon
Cho1*, Soo-Jin Heo2, You-jin Jeon3, Kil-Nam
1
1
Kim . Chuncheon Center, Korea Basic2 Science Institute
(KBSI), Chuncheon 24341, Korea, Jeju International
Marine Science Center for Research & Education, Korea
Institute3 of Ocean Science and Technology, Jeju 63349,
Korea, Department of Marine Life Science, Jeju National
University, Jeju 63243, Korea
We investigated anti-aging activity of 3-bromo-4,5-dihydroxybenzaldehyde (BDB) from P. morrowii Harvey
in human dermal fibroblasts (HDF). HDF cells were subjected to treatment of BDB and then treated with H2O2
to induce premature senescence. Treatment of HDF with
H2O2 increased senescence-associated β-galactosidase
(SA-β-gal) activity but BDB resulted in reduction of SAβ-gal activity. Also, BDB significantly reduced H2O2induced intracellular reactive oxygen species (ROS) production. Also, we demonstrated the effect of BDB on antioxidant enzymes against oxidative H2O2-stimulated
HDF. Among the antioxidant enzymes, when the 400 μM
of H2O2 were treated in the cells for 6 h, the expression
level of GPX1 inhibited. However, 50 μM of BDB increased considerably. Furthermore, we evaluated the effect of BDB on SA-β-gal activity in H2O2-stimulated
zebrafish model. Treatment of 500 μM of H2O2 significantly induced the SA-β-gal activity than 600 μM of
H2O2. The 500 μM of H2O2 increased the SA-β-gal activity and treatment of NAC suppressed the SA-β-gal
activity in zebrafish. Also, BDB decreased the SA-β-gal
activity in zebrafish. Taken together, BDB has the excellent anti-aging activity in in vitro and in vivo.
P09-62
Neuroprotective Effect of The Green Tea and Black
Tea Extracts of MPTP treated SH-SY5Y cells

1,3, Yonghyeon
Gyeong-Ji
Kim1,2*, Hyeon Kyeong Choi
1,3
1,3
Lee
, Kaudjhis Patrick Ulrich N’deh , Jeung Hee An1.
1Department of Food and Nutrition, KC University, Seoul

077661, Korea, 2Department of Biomedical3 Engineering,
Sogang University, Seoul 04107, Korea, Department of
Food Science and Technology, Seoul National University
of Science & Technology, Seoul 01811, Korea
Parkinson’s disease (PD) is a progressive neurodegenerative disorder, characterized by the degeneration of dopaminergic nigrostriatal neurons, and can be induced by
the neurotoxin 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine (MPTP). Our study demonstrated that water
and ethanol extracts from green tea and black tea protected against MPTP-induced dopaminergic neurotoxicity in SH-SY5Y cells. The cell viability was remarkably
reduced in cells treated with MPTP compared to untreated group. However, treated with water and ethanol
extracts of green tea and black tea alleviated MPTP-induced cytotoxicity. The extracts of green tea and black
tea are significantly alleviated the enhanced expression
of pro-inflammatory cytokines signals. Pro-inflammatory cytokines, including TNF-α, IL-6, and cyclooxygenase-2, significantly increased in the MPTP treated group,
but these increases were attenuated by extracts of green
tea and black tea. In addition, the expression of iNOS
was increased in MPTP treated cells compared to control
cells, but the iNOS expression was reduced after treatment with extracts from green tea and black tea. Also,
the expression of Mac-1 protein in MPTP treated cells
was elevated compared with the expression in control
cells. These elevation was attenuated by treatment with
extracts from green tea and black tea. Therefore, our results suggest that green tea and black tea may provide
a valuable therapeutic strategy for the treatment of progressive neurodegenerative diseases such as PD.
P09-63
The Effect of Schisandra chinensis (Turcz.) Baillon
Leaf Extract on Anti-Wrinkle in Skin: a Randomized
Controlled Clinical Trial and in vitro Study

Eunjung Son1*, Mi Young Yun2, Dong-Seon Kim1. 1Herbal
Medicine Research Division, Korea Institute of Oriental
Medicine, 16722 Yuseong-daero, Yuseong-gu, Daejeon
34054, Korea, Department of Beauty Science, Kwangju
Women’s University, 201 Yeodae-gil, Gwangsan Gu,
Gwangju, 62396, Korea
Although Schisandra leaf extract contains various kinds
and quantities of lignans, Gomisin S, Schikonofuran A,
Schizandrol A, Gomisin J, and Schisantherin B, it has
not been used well comparing with berry part. In this
study we found the potential of Schisandra leaf for anti-wrinkles. The comparative efficacy assessment using
cells and enzymes by parts (leaf, stem, and berries)
showed the highest effect on the leaf extract. The Schisandra leaf extract showed more than twice as effective
as berries in collagenase assay. The leaf and stem extracts inhibited Pro-MMP-1 production rather than berries extract, and the leaf extract was confirmed to be
safe and effective as they showed no cytotoxicity even
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at a concentration 200 μg/mL. In addition, the effect of
Schisandra leaf extract has also been clinically validated.
We analyzed eyelid wrinkle and found that the wrinkle
was decreased in the test group applied 0.25% Schisandra
extract cream over 8 weeks compared with the control
group. Based on these results, we suggest that Schisandra leaf extract contained high content of lignans could
be considered attractive anti-wrinkles agent.
P09-64
Wheat Germ Complex as a Potential Anti-Acne Agent
with Anti-inflammatory, reducing sebum secretion,
and Anti-Propionibacterium acnes Activities

1*, Yoon Young Sung1, Hee Wong Lee2, Yun
Eunjung1 Son
1
Mi Lee . Herbal Medicine Research Division, Korea Institute of Oriental Medicine, 16722 Yuseong-daero, Yuseong-gu, Daejeon 34054, Korea, Eugene Biotech, Science Park 304, Yuseong-daero, 1646, Yuseong-gu, Daejeon 34054, Korea
Wheat germ is byproducts produced during the wheat
production process which is rich in highly concentrated
nutrients and well-known for antioxdants and anti-microbial activities, but were not known to be effective in
preventing acne. It was found to contain 220.1 mg/100
g of 2,6-dimethoxy-4-benzoquinone as an active ingredient that is identified for anti-bacterial activity against
P. acne. From this study, in vitro acne alleviation efficacy assessment and clinical study were conducted by
complex of wheat germ extract which has anti-bacterial
activity in P. acne and Magnolia bark, pine leaf, and
green tea extracts which have anti-inflammatory and reducing sebum secretion effects. The complex with 0.5%
of wheat germ extract, 0.2% of magnolia extract, 0.2%
of green tea extract, and 0.1% of pine leaf extract showed
reducing sebum secretion in human sebocytes (SEB-1),
anti-bacterial activites against P. acne and S. epidermidis, and anti-inflammatory activities in Human keratinocytes (HaCaT). In addition, the possibility of wheat germ
complex has also been clinically validated. We analyzed
skin sebum secretion, pore size change, and oil-water
changes in human skin and found that the sebum secretion and pore size were decreased in the test group applied wheat germ complex cream over 8 weeks compared
with control group. Based on these results, we suggest
that wheat germ complex could be considered attractive
anti-acne agent.
P09-65
Development of ACE Inhibitory Peptides Using Bioconvergence Technology

Eric Banan-Mwine Daliri* and Deog-Hwan Oh. Department of Food Science and Biotechnology, Kangwon National University, Chuncheon 200-701, Korea
In this study, we combined enzymatic hydrolysis and
lactic acid fermentation to generate an antihypertensive

product. Soybean protein isolates were first hydrolyzed
by Prozyme and subsequently fermented with Lactobacillus rhamnosus EBD1. After fermentation, the in vitro
angiotensin-converting enzyme (ACE) inhibitory activity of the product (Ｆ-SPI) increased from 60.8±2.0% to
88.24±3.2% while Captopril (a positive control) had an
inhibitory activity of 94.2±5.4%. Liquid chromatographyelectrospray ionization-quantitative time-of-flight tandem mass spectrometry revealed the presence of three
potent and abundant ACE inhibitory peptides
PPNNNPASPSFSSSS, GPKALPII, and IIRCTGC in PSPI. Hydrolyzing Ｆ-SPI with gastrointestinal proteases
did not significantly affect its ACE inhibitory ability.
Further studies are warranted to investigate the in vivo
antihypertensive ability of F-SPI in animal models.
P09-66
A Fermented Soy Protein Product Reduces Blood
Pressure And Modulates The Gut Microbiota

Eric Banan-Mwine Daliri* and Deog-Hwan Oh. Department of Food Science and Biotechnology, Kangwon National University, Chuncheon 200-701, Korea
In our previous study, we observed that feeding spontaneous hypertensive rats (SHR) with a soy protein product (F-SPI) developed by bioconvergence technology
significantly reduced systolic blood. Since diet is capable
of inducing changes in the gut microbiota which may
eventually influence blood pressure, we hypothesized
that our product possibly manipulated the gut microbiota
to contribute to the blood pressure lowering effect. In our
quest to prove the hypothesis, fecal samples were collected from the SHR groups and their fecal microbiota
were analyzed. The effects of these treatments on the
gut microbiota and the implications in reducing hypertension were studied. Analysis of fecal microbial 16S
rRNA of SHR after six weeks of feeding revealed a significant reduction in microbial richness and diversity in
the gut. F-SPI feeding significantly reduced the Firmicutes: Bacteroidetes ratio, increased propionate and H2S
producing bacteriaand reduced Streptococcaceae and
Erysipelotrichales levels. The rate of water-soluble vitamin metabolism was significantly increased in the gut
microbiota in F-SPI fed SHR relative to untreated SHR.
Our results show that, long-term consumption of F-SPI
modulates the gut microbiota as a mechanism of reducing high blood pressure.
P09-67
Effect of Curcumin on the Activity of Matrix Metalloproteinases (MMPs) in 3T3-L1 Preadipocytes

Seo Young Hong*, Ji Young Lim, Woo Kyoung Kim. Food
and Nutrition, Dankook University, Cheonan 31116
Preadipocytes secrete matrix metalloproteinase (MMP-2
and MMP-9) during the growth of adipocytes, suggesting that MMPs play an essential role in adipogenesis.
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Among phytochemicals, it has been reported that curcumin effects to inhibit adipocyte differentiation and to reduce the incidence of obesity‐related diseases. Thus,
this study determined whether curcumin can inhibit the
growth of adipose tissue by inhibiting the activity of
MMPs. In the experimental method, curcumin was treated in 3T3-L1 cells at concentrations of 0, 5, 10, and 20
μM, and the activity and the concentration of MMPs, and
GPDH activity were measured. The mRNA expressions
of MMPs as well as transcription factors related to adipose differentiation (C/EBPs, PPARγ, and aP2) were observed. Results showed that cell proliferation was significantly decreased from 48 hours after curcumin treatment and also reduced fat accumulation in adipocytes in
a concentration dependent manner (P <0.05). The mRNA
expressions of C/EBPs, PPARγ, and aP2, were decreased
(P <0.05). The mRNA expressions of MMP-2 and MMP9 as well as the amount and activity of MMP-2 and
MMP-9 were reduced in a dose-dependently (P <0.05).
This study suggests that curcumin can inhibit the growth
and differentiation of adipose tissue by inhibiting angiogenesis and MMPs at the cellular level. [This study was
supported by the Korea Research Foundation. - New
strategy of anti-obesity effect of phytochemical through
the inhibition of matrix metalloproteinases (MMPs) in
adipose tissue.]
P09-68
Antioxidant and Hepatoprotective Effects of Protaetia
brevitarsis seulensis Larva Hydrolysate

Kee-Heun Yang2*1, Chul-Ho
Maeng1, Dong Yeop Shin2,
1
Young Mi Park . Fine FT Co., Ltd., Jeongan-myeon,
Gongju-si,
Chungcheongnam-do, 32511, South Korea,
2INVIVO Co., Ltd., 121, Daehak-ro, Nonsan-si, South
Korea
We investigated the antioxidant activity of Protaetia
brevitarsis seulensis larva hydrolysate (PB) and its hepatotoxic protective effects induced by D-galactosamine
(GalN). DPPH and ABTS radical-scavenging activities
were 49.34% and 99.96%, respectively, when the PB at
10 mg/mL. The FRAP (ferric reducing/antioxidant power) and hydroxyl radical assay showed a dose-dependent
increase in activity. Male Sprague-Dawley rats were
grouped into normal group, GalN treated group (control),
GalN plus 30 mg/kg PB treated group, GalN plus 100
mg/kg PB treated group and GalN plus 300 mg/kg PB
treated group. PB (30, 100, and 300 mg/kg) was administered once daily for 2 weeks, and then GalN (800
mg/kg of body weight) was injected at 8 h before the
rats were sacrificed. Body weight gain and liver weight
of rats were not significantly different between groups.
Total cholesterol (TC), triglyceride concentrations (TG),
HDL-cholesterol, LDL-cholesterol in serum was significantly lower in rats treated only with GalN compared
to normal group, and improved in PB treated rats. GalN
treatment significantly increased serum aspartate transaminase (AST), alanine transaminase (ALT), alkaline

phosphatase (ALP) and total bililubin however, the activities of AST and ALT were significantly decreased
in PB treated rats when compared with GalN treated
control group. These results suggest that, P.brevitarsis
seulensis larva hydrolysate has antioxidant activity and
may improve the hepatotoxicity induced by GalN.
P09-69
Antioxidant and Anti-Inflammatory Activities of Saengshik (Natural Raw Meal) Ingredients

1, Su-Jin Kang1, HyunSeok-Hee1,3Lim1*, Dong-Hun Nam
1,2
Teak Oh 2, Joong-Hark Kim , Jung-Keun
Lee1, Deog3
1
Hwan Oh , Ramachandran Chelliah . Erom Company
Limited, R&D canter, Chuncheon, 4427, Korea, 2Department of Medical Biotechnology and Biotechnology,
Kangwon
National University, Chuncheon 24341, Korea,
3Department of Food Science and Biotechnology, Kangwon National University, Chuncheon 24341, Korea
In this study, we investigated the antioxidant and anti-inflammatory activity of Saengshik (natural raw meal)
ingredients to develop functional Saengshik with gastric
health enhancing. Saengshik is manufacture by non-heating the plant raw materials such as cereals, vegetables,
fruits, mushrooms and seaweeds by lyophilization process, and is commercially sold as meal substitute in Korea.
52 Saengshik ingredients were selected, and after each
ingredient was treated, DPPH radical scavenging activity, NO and PGE2 production, COX2 and iNOS mRNA
expression were measured as biomarker. All 52 of Saengshik ingredients were found to have overall antioxidant
and anti-inflammatory activities, and especially seven
ingredients such as green tea, angelica keiskei, bell pepper, kale, water parsley, burdock and radish leaves were
found to have an antioxidant activity of over 80% and
NO production decreased by over 50%. In addition, when
the ingredients were mixed at the same ratio with respect
to each of the Saengshik ingredients, it was shown that
the antioxidant and anti-inflammatory activity were higher, and this was presumed to be due to a synergetic effect
between the ingredients. As a result of this study, we
screened ingredients for Saengshik with superior antioxidant and anti-inflammatory activities, and there for it
is possible to develop new meal replacement Saengshik
product for gastric health functions using these ingredisents.
P09-70
Elucidation and Isolation of Glycosylated Flavonoids
and Steroidal Saponins from Oat (Avena sativa. L)
Seedlings and Inhibition of Osteoclast Differentiation

1, Hyun-Young Kim1, HyeonHye Lim1 Shin1,2*, Mi-Ja Lee
1
Mi Ham , So-yeun Woo , Woo-Duck Seo1. 1Division of
Crop Foundation, National Institute of Crop Science
(NICS), Rural Development
Administration (RDA), Wanju-Gun 55365, Korea, 2Department of Biological Sciences,
Chonbuk National University, Jeonju 54896, Korea
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The purpose of this study was to identify of glycosylated
flavonoids and steroidal saponins from oat seedlings (OS).
Ten compounds were isolated from the extracts of OS
by an octadecyl silica gel (ODS) column chromatography
and a multiple preparative Liquid chromatography
(MPLC) purification system. Their chemical structures
were confirmed as 3-O-feruloylquinic acid (OS-0), Lutonarin (OS-1), vitexin-2-O-rhamnoside (OS-2), Isoswertin-2-O”-rhamnoside (OS-3), Isovitexin-2-O”-arabinoside (OS-4), new compound (OS-5), avenacoside B
(OS-6), avenacoside A (OS-7), unknown compound (OS8), 26-degluco avenacoside B (OS-9) by nuclear magnetic resonance (NMR) and Ultra-high performance liquid chromatography coupled to Orbitrap mass spectrometry (UHPLC-Orbitrap-MS). The oat sprouts extract
(OSE) dose-dependently inhibited RANKL-induced osteoclast differentiation with attenuation of ERK phosphorylation, c-Fos and NFATc1 molecules in osteoclastogenesis. In the cell migration and maturation of osteoclastogenesis, OSE also prevented DC-STAMP and
cathepsin K, which are required for cell fusion and bone
resorption, such as osteoclast function. This study will
provide information on OS may be useful for functional
food materials and prevention or treatment of osteoclastmediated bone metabolic diseases, including osteoporosis, rheumatoid arthritis.
P09-71
Antihypertensive Effect of Bioconverted Grains

1*, Hyun Taek Oh1, Joong-Hark Kim1,2, Mi
Su Jin Kang
1
Houn
Park , Eric Banan-Mwine Daliri3, Deog-Hwan Oh3.
1Erom Company Limited, R&D canter, 111, Toegye
Nonggong-ro,
Chuncheon-si, Gangwon-do 4427, South
Korea, 2Department of Medical Biotechnology and Biotechnology, Kangwon National University,
Chuncheonsi, Gangwon-do 24341, South Korea, 3Department of Food
Science and Biotechnology, Kangwon National University, Chuncheon-si, Gangwon-do 24341, South Korea
We examined the angiotensin Ⅰ-converting enzyme
(ACE) inhibitory activity of bioconverted grains. Bioconversion process was performed by inoculating Lactobacillus rhamnosus EBD1 into grains and fermenting at 3
7℃ for 48h. Bioconverted grains showed strong ACE inhibitory activity and greatest activity was found in the
bioconverted soybean(BS). This led us to evaluate the
antihypertensive activity of BS on various in vitro tests
such as production of nitric oxide(NO), Endothelin-1
(ET-1), prostaglandin E2(PGE2) and heme oxygenase-1
(HO-1) activity in tumor necrosis factor-α(TNF-α)-stimulated human umbilical vein endothelial cells(HUVECs).
The BS significantly increased NO production and HO-1
activity in TNF-α-stimulated HUVECs. Also, The production of ET-1 and PGE2 induced by TNF-α were suppressed by treatment of BS in a dose-dependent manner.
Taken together, our data indicate that BS is a effective
agent for the prevention and treatment of hypertension.

P09-72
Elucidation of aroma components by transplanting time
of aroma rice using HSS-GS×GC TOF MS

Woo Duck Seo*, Ji-Eun Ra, Mi Ja Lee, Ki Chang Jang.
Division of Crop Foundation, National Institute of Crop
Science (NICS), Rural Development Administration
(RDA), Wanju-Gun 55365, Korea
Rice is one of the most important and staple food resources in many countries. The Aromatic rice which is
characterized by the flavor of Nurungji when cooked rice,
and consumption is increasing recently. The purpose of
this study was to investigate the physicochemical characteristics and aroma components of five aromatic rice
cultivars according to transplanting time using HSS-GC
×GC-TOF-MS. Then we have selected more than 70 flavor components including 2-AP (2-acetyl-1-pyrroline).
And we were performing multivariate statistical analysis
of PCA and PLS-DA. As a result, the average protein
and lipid contents were 6.5% and 2.4%, respectively. The
content of essential amino acid showed the highest content at 104.4 mg/g. There was no significant change in
normal nutrients during the transplanting time. The content of 2AP in flavor varieties and transplanting time was
quantitatively analyzed by GC-MS. Among the cultivars,
Aromi showed the highest 2AP contents at 66.7 μg/100
g in normal transplanting time. The cv. Aromi and
Hyangmibyeo 2 ho were excellent physicochemical properties and 2AP components contents among aromatic rice
cultivars tested. Their optimal time to transplant was at
the beginning of June in the area of Jeonju.
P09-73
Neuro-inflammatory and Behavioral Effects of herbal
medicine in Animal Model of Parkinson’s disease

Kaudjhis Patrick
Ulrich N’deh1*, Gyeong-Ji Kim2,3, KangHyun Chung1, Jeung Hee An2. 1Department of Food Science and Technology, Seoul National 2University of Science
& Technology, Seoul 01811, Korea, Department of Food
Science
and Nutrition, KC University, Seoul 07661, Korea, 3Department of Biomedical Engineering, Sogang University, Seoul, Korea
Parkinson’s disease (PD) is a common neurodegenerative
disorder associated with the progressive degeneration of
pigmented dopaminergic nigrostriatal neurons. The present study demonstrated that the herbal medicines efficiently protected against 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-induced dopaminergic neurotoxicity in rats. The herbal medicines considerably downregulated the expression level of pro-inflammatory cytokines (tumor necrosis factor-α, interleukin-6, inducible
nitric oxide synthase, cyclooxygenase-2, macrophage-1,
and phosphorylated iκB-α) activated by the MPTP administration. In addition, the herbal medicines reduced
the degeneration of tyrosine hydroxylase-positive substantia nigra neurons activated by the oral addition of
20 mg/kg MPTP. Furthermore, in behavioural tests of
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animals, the herbal medicines alleviated the damage of
locomotor activity induced by MPTP treatment. This
study showed that the neuroprotective effects of the
herbal medicines, mainly characterized by the anti-inflammatory properties, is able to protect the substantia
nigra neurons, in addition to improve locomotion disorders occurred in animal models of Parkinson’s disease.
Therefore, our results suggest that herbal medicines can
be used efficiently for the treatment of PD and other neuro-inflammatory diseases.
P09-74
Anti-obesity and Gut Health Effects of Molokhia (Corchorus olitorius L.) Extract in 3T3-L1 Adipocytes and
C57BL/6J Obese Mice

Hye 1Bin1 Lee1,2*, Mi-Jin Oh1, Moon Ho Do1, Ho-Young
Park . Division of Functional Food Research, Korea
Food Research Institute, Jeollabuk-do 55365, Korea, 2Department of Food Science and Technology, Chonbuk National University, Jeollabuk-do 54896, Korea
Molokhia leaves has been reported to have antioxidant,
anti-inflammatory, and immunomodulatory effects. However, anti-obesity and gut health effects of molokhia
leaves are largely unknown. This study was aimed at
investigating the anti-obesity and gut health effects of
molokhia leaf extract. To examine the effects of a watersoluble extract from molokhia leaves (WEML), lipid accumulation was estimated in 3T3-L1 adipocytes, and
body weight, inflammatory cytokines and hormones, gut
permeability, gut microbial composition, histological analysis, and harmful enzyme activities were confirmed in
C57BL/6J obese mice. WEML treatment significantly inhibited adiponectin concentration and lipid accumulation
in 3T3-L1 adipocytes. Administration of WEML100 had
13.1, 17.4, and 52.4% significantly lower body weights,
lipid accumulation, and gut permeability than did the HF
group. In addition, administration of WEML showed the
gut health effects by inhibited endotoxemia, harmful enzyme activities, and colonic inflammation. It altered the
gut microbiota; in particular, it decreased the abundance
of Desulfovibrio and increased the abundance of Lactobacillus. These results demonstrated that WEML possesses anti-obesity and gut health effects and consumption of WEML may be beneficial for preventing gut inflammation and obesity.
P09-75
Inhibition of Adipogenesis by Diphlorethohydroxycarmalol (DPHC) through AMPK Activation in Adipocytes

Lei
Wang1,2*, Min-Cheol Kang1,3, and You-Jin Jeon1,2.
1Department of Marine Life Sciences, Jeju National University, Jeju 63243, Republic of Korea, 2Marine Science
Institute, Jeju National University,3 Jeju Self-Governing
Province 63333, Republic of Korea, Korea Food Research
Institute, 245 Nongsaengmyeong-Ro Iseo-Myeon, Wanju-Gun, Jeollabuk-Do 55365, Republic of Korea

Chronic obesity is one of the most detrimental health issue and a major social problem in the 21st century. In
2017, nearly two billion individuals were reported of being over weight, of which 671 million were obese. The
purpose of this study was to investigate the anti-obesity
effect and the mechanism of action of diphlorethohydroxycarmalol (DPHC) isolated from Ishige okamurae in
3T3-L1 cells. The anti-obesity effects were examined
by evaluating intracellular fat accumulation in Oil-red O
stained adipocytes and Western blot assay. The results
indicate that DPHC dose-dependently inhibited the lipid
accumulation in 3T3-L1 adipocytes. Furthermore, DPHC
significantly inhibited adipocyte-specific proteins such as
SREBP-1c, PPARγ, C/EBP α, and adiponectin, as well as
adipogenic enzymes, including perilipin, FAS, FABP4, and
leptin in adipocytes. These results indicated that DPHC
primarily acts by regulating adipogenic-specific proteins
through inhibiting fat accumulation and fatty acid synthesis in adipocytes. In addition, DPHC treatment significantly increased both AMPK and ACC phosphorylation in adipocytes. These results indicate that DPHC inhibits the fat accumulation by activating AMPK and ACC
in 3T3-L1 cells. In a conclusion, these results suggest
that DPHC can be used as a potential therapeutic agent
against obesity.
P09-76
Effects of Barley Sprouts on Intestinal Mobility and Lipid Level of Loperamide-Induced Constipation in Rats

In-Ho Kim*, Seong-Ho Kim. Department of Food Engineering, Daegu University, Gyeongsan 38453, Korea
This study was aimed at investigating whether dietary
effect using various barley sprouts powder is effective
in reducing constipation caused by loperamide in rats.
Rats were randomly assigned th the normal diet group
(N), loperamide treatment and normal diet (C), loperamide treatment and commercial beverage (PC), loperamide
treatment and barley sprouts extracts (S1), loperamide
treatment and barley sprouts hydrolysate (S2), loperamide treatment and fermented barley sprouts (S3) and loperamide treatment and barley sprouts fermentation beverage (S4). Constipation was induced by subcutaneous injection of loperamide (5 mg/kg) 4 days prior to sacrifice.
The treatment with loperamide led to an increase in
weight gain, a decrease in the number and wet weight
of fecal pellets. The concentrations of total-cholesterol
and LDL-cholesterol in the barley sprouts groups were
lower than those in the control group. But the concentrations of triglyceride and HDL-cholesterol in the barley
sprouts groups were higher than those in the control
group. As a result of measuring the GOT and GPT activity in the serum, GOT and GPT activities were significantly decreased in the barley sprouts group than the
control group.
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P09-77
Sweroside Alleviates Nonalcoholic Fatty Liver Disease
in Mice via Attenuation of the NLRP3 inflammasome

2, KyungGabsik 2Yang1*, Joo Hyeon
Jang1, Sin-Hee Han
2
1
1
Ho Ma , Jae-Ki Jang , and Joo Young Lee . BK21plus
team, College of Pharmacy, The Catholic University
of
Korea, Bucheon 14662, Republic of Korea, 2Department
of Herbal Crop Research, National Institute of Horticultural & Herbal Science, Rural Development Administration, Eumsung 27709, Republic of Korea
Non-alcoholic fatty liver disease (NAFLD) is a pathophysiologic syndrome with progression from nonalcoholic fatty liver, to nonalcoholic steatohepatitis (NASH)
to NASH-associated fibrosis and cirrhosis or cancer. Activation of inflammation is an important mechanism in
the development of nonalcoholic steatohepatitis (NASH).
Activation of the NLRP3 inflammasome is well known
to be associated with the progression of NASH. Therefore, we investigate whether suppressing the NLRP3 inflammasome activation could be a new therapeutic strategy for NASH using sweroside. Sweroside [or (－)Sweroside] is a bioactive herbal ingredient isolated from
Fructus Corni, which has been widely used for the treatment of osteoporosis in traditional Chinese medicine.
Unfortunately, the working mechanisms of this compound are difficult to determine and thus remain unclear.
Sweroside inhibited MCD-diet-induced activation of the
NLRP3 inflammasome and suppressed the production of
caspase-1 and IL-1β, which are markers of NLRP3 inflammasome activation, in primary bone marrow-derived macrophages. Furthermore, intraperitoneal injection of sweroside into the MCD-diet-induced inflammatory model mice significantly reduced inflammation
symptoms and activation of the NLRP3 inflammasome.
[This work was carried out with the support of "Cooperative Research Program for Agriculture Science &
Technology Development (Project No. PJ01199002)" Rural Development Administration, Republic of Korea.]
P09-78
Anti-inflammatory effects of Rosa rugosa seed extract
on LPS-stimulated RAW 264.7 cells

Dong-Gyu Kim*, Min-Jung Kang, and Jung-Hye Shin.
Namhae Garlic Research Institute, Gyeongnam, Korea
Rosa rugosa, a species of rose, has been widely used
to treat stomach aches, menoxenia, diabetes, and inflammatory disease in eastern Asia. The objective of the
present study was to evaluate the potential anti-inflammatory effects of the Rosa rugosa seed water (RSW)
and ethanol (RSE) extract on lipopolysaccharide (LPS)induced inflammation in RAW 264.7 macrophages. RAW
264.7 cells were pretreated with various concentrations
of RSW or RSE extracts and subsequently stimulated
with lipopolysaccharide (LPS) to trigger the inflammatory response. Productions of nitric oxide (NO) were determined by Griess reaction, and prostaglandin E2 (PGE2),

tumor necrosis factor-α (TNF-α), interleukin (IL)-1β, and
IL-6 were measured by enzyme-linked immunosorbent
assays (ELISA). The protein expressions and messenger
ribonucleic acid (mRNA) amounts of inducible nitric oxide synthase (iNOS) and cyclooxygenase (COX)-2 were
analyzed by ELISA and RT-PCR, respectively. RSW and
RSE extracts at concentrations of 1000 μg/mL significantly inhibited the production of inflammatory mediators, such as NO, PGE2, TNF-α, as well as the related
key synthases including iNOS and COX-2. Moreover,
Rosa rugosa seed extracts suppressed the release of inflammatory cytokines, such as IL-1β and IL-6. These
results suggest that Rosa rugosa seed extracts may be
a potential anti-inflammatory therapeutic agent due to
the significant effects on inflammatory factors.
P09-79
Antioxidant and antiproliferative activity of raw, rad,
and black garlic extracts

Dong-Gyu Kim*, Gun Su Cha, Min-Jung Kang and JungHye Shin. Namhae Garlic Research Institute, Gyeongnam, Korea
Evidence of anticancer properties of garlic for different
cancer sites has been reported previously in vitro and in
vivo experimental studies but the anticancer activity of
red garlic has not been studied yet. The purpose of this
study were to evaluate the functional differences between raw garlic, red garlic, and black garlic by comparing the active ingredients, antioxidants, and anticancer
effects. The antioxidant activity was evaluated by ABTS
and DPPH radical scavenging activities. Moreover, the
effects of the extracts on cell proliferation of liver (Hep3),
colon (HT-9), breast (MCF-7), lung (NCL-H1299), and
stomach (SNU-638) tumor cells were investigated. The
contents of alliin, γ-glutamyl-S-allyl-L-cysteines (GSAC)
and S-allylcystein (SAC) were measured in the 3 type
garlic extracts. Red garlic ethanol extract was the highest
content of the alliin and the SAC, raw garlic ethanol extract has the highest content of the GSAC. Antioxidant
activity of red garlic was the highest among ethanol extracts and black garlic extract was the highest among
water extracts. The water extracts of raw garlic and red
garlic showed antiproliferative activity in all five cancer
cells, while black garlic did not reduce proliferation of
cancer cells compared to the control group. The ethanol
extract of raw and red garlic exhibited higher antiproliferative activity against Hep3, MCF-7 and NCL-H1299
cells compared with black garlic ethanol extract. The antiproliferation activity of black garlic ethanol extract was
higher in HT-9 and SNU-638 cancer cells compared with
other samples. These results indicate that red garlic, as
well as raw garlic and black garlic, may serve as potential
dietary sources of antioxidants and antiproliferative substances.
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P09-80
Studies of Osteogenic Differentiation Using with Novel
Natural Compound Extracted from Oryza sativa L. Roots

1, Eunyong Choi2, Seon-Hee
Se Hun
Jeon1*, Kun Hee Park
2
1
1
Kim , and Ki-Moon Park . Department of Food Science
& Biotechnology,
Sungkyunkwan University, Gyeonggido, Korea, 2Sungkyun Biotech. Co., LTD., Suwon 16419,
Korea
Oryza sativa L. is consumed as a staple food globally,
and its roots have been used as a traditional medical supplement in the Northeast Asia for protection of stomach
and lung. In this study, chemical examination of the EtOH
extract led to the isolation and identification of a novel
lignan compound. Oryzativol A, which is identified from
the serial fractionation using a bioactivity-guided isolation. We studied two different signaling pathways, BMP
and Wnt signaling pathways, to determine Oryzativol A’s
regulatory effects on osteogenic differentiation through
the related gene expression. Oryzativol A was able to
promote the production of Alkaline Phosphatase, which
an osteogenesis index in the osteogenically differentiated
mouse MSC (mesenchymal stem cell) C3H10T1/2 cells.
Application of Oryzativol A enhanced gene expression
of responsive R-Smads (Smad 1, Smad 5, and Smad 8/9)
proteins, which activate BMP signaling. Simultaneously
Oryzativol A reduced gene expression of inhibitory ISmads (Smad 6 and Smad 7) proteins, which are induced
by BMPs but interfere BMP signaling. As a result, these
findings indicate a therapeutic potential of Oryzativol A
for the treatment of osteoporosis, which is major symptom of menopause.
P09-81
A study on the recycling of mass-generated Sargassum horneri and Ulva pertusa－Evaluation of biological activity of fermented seaweed extracts by microbial types－

So-Mi Kang, Da Hye Jeong, Cheol Lee, Kyung
Hwan
Boo, Jae Hoon Kim, and Chang Sook Kim*. Faculty of
Biotechnology, Jeju National University, Jeju 63243, Korea
This study was conducted to use seaweeds Sargassum
horneri and Ulva pertusa as raw materials for functional
bioproducts such as functional feed additives and pet
feeds. Four kinds of microorganisms were used to ferment seaweeds and the functionality of fermented seaweed extracts was evaluated. The antioxidants, total
polyphenol compounds and total flavonoids were investigated and the antioxidant, anti-inflammatory and antibacterial activities of fermented seaweeds were measured. TLC and HPLC analysis were also performed to
investigate the changes in seaweed metabolites by fermentation microorganisms. The contents of total polyphenol and total flavonoids of Sargassum horneri, which
occurred in large quantities from the outside and flowed
into the coastal area of Jeju city, showed a big difference
according to the collection location and sample condition.

Also, the content difference was big according to the extraction method. Antioxidant and anti-inflammatory activities of each seaweed fermented by L. Casei, L. Xylanilyticus, and B. Amyloliquefaciens were about 20% higher than those of non-fermented group. In addition, the
bioactivity of the fermented microorganisms was higher
in a dose-dependent manner. The TLC and HPLC results
showed that the chemical conversion by fermentation
was partially occurring. From the above results, it was
indirectly confirmed that fermentation using microorganisms could enhance the biological activity of seaweeds.
Based on the results of this study, it is expected that the
fermentation method using Jeju native microorganisms
will be applied to the development of functional biomaterials and products of seaweeds.
P09-82
Anti-obesity Effect of Fermented Rice Bran Powder by
Weissella koreensis DB1 on High-fat and High-cholesterol Diet-induced Obese Mice

Sihoon Park, Hae-Choon Chang, Jae-Joon Lee*. Department of Food and Nutrition, Chosun University, Gwangju
61452, Korea
This study aimed to investigate the potential of rice bran
powder, fermented by Weissella koreensis DB1 isolated
from kimchi, to protect against obesity and dyslipidemia
induced by a high-fat diet. in a rat model. Male rats were
fed a modified AIN-93M diet containing high-fat/highcholesterol (HFCD, 17% fat, 1.25% cholesterol, w/w) or
same diet supplemented with non-fermented rice bran
powder (HFCD-RB) or fermented rice bran powder
(HFCD-FRB) for 10 weeks. In the HFCD-FRB group,
body weight, liver and white fat pads weights, triglyceride (TG), total cholesterol (TC), LDL-cholesterol, insulin, glucose and leptine levels in serum, TG levels and
the ratio of fat droplets in the liver, TG levels and fat
cell size in adipose tissue were decreased, and HDL-C
and adiponectin levels in serum were increased, compared with HFCD group. The HFCD-FRB group significantly lower FAS, ACC and malic enzyme gene expression when compared to the HFCD group. The antiobesity and hypolipidemic effects were marginally greater in the HFCD-FRB group than in the HFCD-RB group.
These results suggest that fermented rice bran powder
by Weissella koreensis DB1 may have potential beneficial effects on the obesity-related abnormalities and dysfunction of lipid metabolism.
P09-83
Diphlorethohydroxycarmalol Isolated from Ishige okamurae Suppresses Adipogenesis in 3T3-L1 cells and
Attenuates Obesity in High Fat Diet-Induced Obese
Mice

Yu Ling Ding11*, Seung-Won
Myung1, Ouibo 1 Hwang1,
1
Seung Tae1 Im
, Yebin Jang , Min Seong Kwon , SeungHong Lee . 1Department of Pharmaceutical Engineering,
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Soonchunhyang University, Asan 31538, Korea
The purpose of this study was to investigate the antiobesity effect and the mechanism of action of diphlorethohydroxycarmalol (DPHC) isolated from Ishige okamurae in 3T3-L1 cells and high fat diet-induced obese
mice. DPHC dose-dependently inhibited the lipid accumulation by reducing expression of adipocyte-specific
proteins such as SREBP-1c, PPARγ, C/EBPα, and adiponectin, as well as adipogenic enzymes, including perilipin,
FAS, FABP4, and leptin in 3T3-L1 adipocytes. DPHC
treatment also significantly increased both AMPK and
ACC phosphorylation in 3T3-L1 adipocytes. These results indicated that DPHC inhibits the fat accumulation
by regulating adipogenic-specific proteins and activating
AMPK and ACC in 3T3-L1 cells adipocytes. Body weight
and body weight gain were significantly lowered in the
administration groups of DPHC 25 and 50 mg/kg/day for
6 weeks compared with those in the HFD control group.
DPHC supplementation suppressed serum triglyceride,
LDL-C, leptin, and increased serum HDL-C levels. Taken together, these results suggest that DPHC can be used
as a potential therapeutic agent against obesity.
P09-84
Antioxidant and Anti-melanogenesis Activities of Ultrasonic Extract from Jeju Island Red Sea Cucumber
(Stichopus japonicus)

1, Seung Tae Im1, SeungYu Ling Ding1 1*, Ouibo Hwang
1
Won2 Myung , Yebin2 Jang , Min Seong
Kwon1, Junseong1
2
Kim
, Eun-A Kim , Soo-Jin Heo , Seung-Hong Lee .
1Department of Pharmaceutical Engineering, Soonchunhyang University, Asan 31538, Korea, 2Jeju International
Marine Science Center for Research & Education, Korea
Institute of Ocean Science & Technology (KIOST), Jeju
63349, Korea
In this present study, red sea cucumber Stichopus japonicas collected from Jeju Island was prepared by using
ultrasonic extract (RSC-UE) and evaluated its potentials
of antioxidant and anti-melanogenesis activities to introduce as a natural bioactive ingredient for anti-aging and
whitening agent in cosmeceutical. RSC-UE significantly
scavenged DPPH and alkyl radical (IC50=0.924±0.035 and
0.327±0.006 mg/mL, respectively). RSC-UE with no cytotoxicity (12.5∼400 mg/mL, P <0.0001) protected the
oxidative stress and attenuated intracellular reactive oxygen species (ROS) generation in AAPH-induced HaCaT
cells. In anti-melanogenesis activity, RSC-UE possessed
tyrosinase inhibitory effect (IC50=2.75±0.006 mg/mL).
Furthermore, RSC-UE without cytotoxicity (25∼200
mg/mL) not only demonstrated significant inhibition of
melanin content and tyrosinase activity but also notably
suppressed the proteins expression of MTIF, tyrosinase,
TRP-1, and TRP-2 in the α-MSH-stimulated B16F10
cells. RSC-UE promises antioxidant and anti-melanogenesis potentials to act as a natural candidate for anti-aging and whitening agent in the cosmeceuticals.

P09-85
Protective effects of Aralia elata (Miq.) Seem. on high
glucose-accelerated senescence in human umbilical
vein endothelial cells through SIRT1 activation

Miae Doo1, Gi Dae Kim2*. 1Department of Food and Nutrition, Kunsan National University, 558 Daehak-ro,
Gunsan-si, Jeollabuk-do, 54150, Republic of Korea, 2Department of Food and Nutrition, Kyungnam University,
Kyungnamdaehak-ro, Changwon-si, Gyeongsangnamdo, 51767, Republic of Korea
Hyperglycaemia induces endothelial dysfunction by accelerating cellular senescence of endothelial cells (ECs)
and limiting the proliferative potential of these cells. The
Aralia elata (Miq.) Seem (AS) has widely been used for
treating many diseases, enhancing energy, and boosting
immunity, but its protective effects against high glucose
(HG)-triggered endothelial dysfunction and the potential
underlying mechanisms have not been investigated yet.
For this reason, this research aims to determine the effect
of AS on senescence in human umbilical vein endothelial
cells (HUVECs) and to elucidate the mechanisms underlying its anti-aging effects. The senescence model of endothelial cells (ECs) was established by culturing
HUVECs in media containing HG (30 mM). The proportion of senescent (senescence associated-β-galactosidase-positive) cells in the HG group was significantly
higher than that in the control group; however, this increase was suppressed by AS treatment. Cell cycle analysis revealed that AS (20 μg/mL) significantly recovered
the HG-induced cell cycle arrest in ECs. Western blotting revealed that AS prevented the HG-induced decrease in SIRT1 expression and eNOS phosphorylation.
Consequently, these results show that AS delays HG-induced senescence in ECs by modulation of SIRT1/
AMPK and AKT/eNOS pathways.
P09-86
Dioscin reduces cell proliferation through cell cycle
arrest by modulating AKT/p53/p21 signaling pathways
in breast cancer stem-like cells.

Chae Won Ok, Na Young Kim, Gi Dae Kim*. Department
of Food and Nutrition, Kyungnam University, Gyeongsangnam-do, 51767, Republic Korea
Dioscin (DS) naturally occurring typical steroid saponin
present in roots of Chins wild yam and have been used
in traditional medicine in China. DS has been reported
to a wide rage of health beneficial characters such as
anti-inflammation, anti-tumor, anti-oxdation, as well as
anti-proliferative effects against numbers of human cancer cells. However, the effects of DS on breast cancer
stem-like cells and its molecular mechanisms of action
have not been determined. Therefore, the aim of our study
was to analysis the anticancer activity and mechanisms
of DS in breast cancer cells and mammosphere formation
of breast cancer stem-like cells. For mammosphere formation, breast cancer cells MDA-MB-231 (triple neg-
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ative) and MCF-7 (ER/PR positive, HER2 negative) was
plated at Ultra-Low attachment 6-well plates in Mammocult TM human Medium Kit. Cells were replated to
primary, secondary and tertiary mammospheres. In the
present study, we showed that DS inhibited the proliferation in breast cancer cells and breast cancer stemlike cells by MTT assay. Also, DS treatment showed G2/
M phase cell cycel arrest in MDA-MB-231 and G0/G1
cell cycle arrest in MCF-7. In western blotting, G2/M
cell cycle arrest related proteins, cyclin B1 and cdc2 were
down-regulated in MDA-MB-231. G0/G1 cell cycle arrest related proteins, CDK4, cyclin D, CDK2 and cyclin
E were down-regulated in MCF-7. Moreover, DS regulates AKT/p53/p21 pathways in breast cancer cells. In
conclusion, DS decrease cell proliferation through cell cycle arrest by modulating AKT/p53/p21 pathways. Therefore, we believe that DS might be a potential drug candidate in breast cancer therapy.
P09-87
Harmine hydrochloride induces G2/M phase cell cycle
arrest by activation of JNK and p53/p21 upregulation
in HCT116 colon cancer cells

Na
young Kim1, Chae Won Ok1, Miae Doo2, Gi Dae Kim1*.
1Department of Food and Nutrition, Kyungnam University, Gyeongsangnam-do, 51767, Republic of Korea, 2Department of Food and Nutrition, Kunsan National University, Gusan-si, Jeollabuk-do, 54150, Republic of Korea
Colorectal cancer, also known as bowel cancer and colon
cancer, is the development of cancer form the colon or
rectum (parts of the large intestine). This study aimed
to investigate the effects of harmine hydrochloride on
colorectal cancer. In the present study, to investigate the
anticancer effect of harmine hydrochloride that alkaloids
and its effect on G2 phase arrest in colorectal cancer
cells. Harmine, a beta-carboline alkaloid isolated from
the seeds of Peganum harmala, has exhibited pharmacological activities such as anti-Alzheimer, anti-cancer and
anti-inflammatory activities. Colon cancer cell line, HCT
116 cells were treated with harmine hydrochloride. Cell
viability was detected by the 3-(4,5-dimethylthiazol-2yl)-2,5-diphenyltetrazolium bromide assay (MTT). The
cell cycle and apoptosis were evaluated by flow cytometry. The expression of cell cycle-related proteins were
measured by western blotting. After treatment with harmine hydrochloride for 72 h, the cell viability and proliferation were significantly inhibited. The effect of harmine hydrchloride on cell viability was dose-dependant
an the IC50 in complete medium was 3.45 μM. Treatment
of HCT116 cells for 24 h wth 10, 20, and 40 μM harmine
hydrochloride resulted in an increased percentage of cell
populaion in G2 phase and apoptosis. Harmine hydrochloride treatment resulted in the dose-depedent upregulating p21 and p-JNK. These findings show that harmine
hydrochloride decreases proliferation and induces G2/M
cell cycle arrest in HCT116 colon cancer cells.

P09-88
Ursolic acid induces G0/G1 cell cycle arrest by regulating AKT/p53/p21 and MAPK signaling pathways in
breast cancer stem-like cells.

Chae1* Won Ok1, Na Young Kim1, Miae Doo2, Gi Dae
Kim . Department of Food and Nutrition, Kyungnam
University,
Gyeongsangnam-do, 51767, Republic Korea,
2Department of Food and Nutrition, Kunsan National
University, Gusan-si, Jeollabuk-do, 54150, Republic of
Korea
Breast cancer is the second most common cancer in
women worldwide. There are a lot of potential of bioactive natural products, especially plant derived compounds
have been used anti-cancer therapy. Ursolic acid (UA),
is one of the most studied pentacyclic triterpene acid. Also, it can be extracted form several fruits, vegetables,
medical herbs and plants such as apples, prunes. Some
recent studies have reported that UA was known to exhibit anti-obesity, anti-inflammatory and anti-tumor.
Therefore, we investigate the cell viability and mechanism of MCF-7, breast cancer cells and breast cancer
stem-like cells. We generated mammosphere cells from
MCF-7, breast cancer cells. The mammosphere cells have
been found to be abundant for cells with cancer stem-like
characteristics such as self-renewal, high proliferation
and high aldehyde dehydrogenase (ALDH) activity.
Therefore, breast cancer stem-like cells detected by the
AlDEFLOUR kit in mammosphere cells. Our result suggest that UA inhibited the cell viability of breast cancer
cells and breast cancer stem-like cells in a dose-dependent and time-dependent manner in MTT assay. UA also
arrest the cell cycle at the G0/G1 phase in MCF-7. And
G0/G1 cell cycle arrest related proteins, CDK4, cyclin D,
CDK2 and cyclin E were down-regulated. Also, UA regulates the activation of MAPKs (down-regulated ERK,
up-regulated p38) and AKT/p53/p21 signaling pathway
in western blot. Taken together, UA inhibits cell proliferation through G0/G1 cell cycle. Moreover, UA regulated
the activation of MAPKs and AKT/p53/p21 pathway.
P09-89
Functionality of native plant within island regions in
Jeollanam-do

Hwan-Sik Na, Hoon* Ha, Yang-Joon An, Byung-Jun
Song, Tae-Man Ha , Hyo-Jeong Kang, Su-Jeong Choi.
Agricultural Products Inspection Center, Jeollanam-do
Institute of Health ＆ Environment, Muan, Korea
This study was carried out to investigate and compare
the antioxidative, angiotensin converting enzyme (ACE),
α-glucosidase inhibitory and acetylcholinesterase (AChE)
inhibitory of two plants (Heracleum moellendorffii and
Aster scaber). The samples were collected from April to
May in the islands (Shinan Banwal-do and Wando
Saengil-do) and lands of Jeollanam-do. Contents of
moisture in the Heracleum moellendorffii and Aster
scaber were 1.31±0.11∼2.67±0.05%. Extraction yields of
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methanol extracts in sample were 10.97∼26.28%. Total
polyphenol contents increased as harvest time was delayed. Aster scaber leaves showed higher radical-scavenging activities than the other samples by in vitro assays of DPPH and ABTS cation radicals. Total phenolic
compounds were highly correlated with the DPPH radical
scavenging and ABTS cation radical scavenging activities of samples. The ACE inhibitory for Heracleum moellendorffii were higher (more than 60%) than those of
Aster scaber extracts. Heracleum moellendorffii leaves
in Banwal-do (20.25 and 22.53%) on α-glucosidase inhibitory activities showed over 20% high inhibition activities. The methanol extracts of Aster scaber in Gwangyang (68.80%), Aster scaber in Saengil-do: harvest time
in 10 May (56.00%) and Heracleum moellendorffii in
Gangleung (50.28%) on AChE showed over 60% high
radical scavenging activities. These results suggest that
extracts from native plants within island region in Jeollanam-do may be effective in the various functional test,
and may be used to develop various functional food products.
P09-90
Effects of Freeze-Dried Spinach, Kiwi and Apple Powder mixture on Lipid Improvement in C57BL/6J Miceinduced Obesity

Jae Ran Kang*, A Ro Cho, Min-Jung Kang, Jung Hye
Shin. Namhae Garlic Research Institute, Namhae 52430,
Korea
This study was carried out to investigate the lipid improvement effects of feeding freeze-dried spinach, kiwi
and apple powder mixture (SKAM; spinach : kiwi : apple
powder ratio=1:2:2) in C57BL/6J mice-indused obesity.
The experimental groups were consisted five groups NC,
HFC, HFNC, SKA33 and SKA100, which NC group is
feeding normal diet (ND), HFC group is feeding high-fat
diet (HFD) during experiment period, HFNC, SKA33 and
SKA100 groups were fed HFD during 11 weeks then fed,
respectively ND, ND 67%+SKAM 33% and SKAM 100%
during 5 days. The final body weight was showed HFC
(46.67 g)> HFNC (39.50 g)> SKA33 (37.17 g)> SKA100
(35.00 g)> NC (28.42 g), significantly. Epididymal adipose
tissue weight was consistent with the final weight trend.
Glucose and leptin levels of serum were no significant
difference among HFNC, SKA33 and SKA100 groups.
The serum triglyceride level of SKA100 group was significantly lower than HFNC and SKA33 groups, total cholesterol level was lower in SKA33 and SKA100 groups
than HFNC group. Triglyceride level of liver tissue was
no difference among HFNC, SKA33 and SKA100 groups,
significantly. Total cholesterol level of liver tissue was
showed that SKA100 group was significantly higher
than HFNC and SKA33 groups. TBARS content in liver
tissue of SKA33 and SKA100 groups were lower compare with HFNC group.

P09-91
Lipid Improvement Effects of Black Garlic Extract in
C57BL/6J Mice Fed High-fat Diet

Jae Ran Kang*, Gun Su Cha, Min-Jung Kang, Jung Hye
Shin. Namhae Garlic Research Institute, Namhae 52430,
Korea
We investigated the improvement effects of black garlic
extract on body weight, epididymal adipose tissue weight,
serum lipid levels, leptin levels and liver lipid levels in
high-fat diet (HFD)-induced obesity C57BL/6J mice.
Experimental groups were divided 4 groups, NC (feeding
normal diet during 12 weeks group), HFC (feeding HFD
during 12 weeks group), PC (positive control, feeding
HFD and HCA 16 mg/kg contained garsinia canbogia
extract during 12 weeks), BE (feeding HFD and 0.66
g/kg BW of black garlic extract during 12 weeks). Total
body weight gain of BE had less than HFC group, final
body weight of BE was lower about 17% than HFC group
and no significant difference PC group. Epididymal adipose tissue weight was showed HFC (2.51 g)> PC (2.28
g)> BE (1.98 g)> NC (0.51 g), significantly. BE group
was showed which glucose, leptin and total cholesterol
levels of serum were significantly lower than HFC group,
especially leptin and total cholesterol levels were lower
than PC group, significantly. The liver function indicators (AST and ALT) activities of serum were measured.
AST activities of experimental groups showed HFC
(123.50 U/L)> PC (98.63 U/L)> NC (87.00 U/L), BE
(78.77 U/L) and ALT activities showed HFC (147.00 U/
L)> PC (74.50 U/L)> BE (55.50 U/L)> NC (47.33 U/L),
significantly. Triglyceride and total cholesterol levels of
liver tissue were significantly lower in BE and PC groups
than HFC group. From the above results, we judge that
administration of black garlic extract has a lipid improving effect in blood and liver tissue.
P09-92
The Fatigue Recovery Effects of Administering Black
Garlic Extract, Black Garlic Extract and Plant Extract
Mixture on Rats

Jae Ran Kang*, Dong-Gyu Kim, Min-Jung Kang, Jung
Hye Shin. Namhae Garlic Research Institute, Namhae
52430, Korea
The purpose of this study was to investigate the fatigue
recovery effect of administration of black garlic extract,
black garlic extract with plant extract mixture on rats
caused by aerobic exercise to confirm the availability of
black garlic extract. Among the exercise conducted
groups (EC: fed normal diet and exercised group, PC:
administered extract powder from Hovenia dulcis var.
koreana fruits and exercised group, BGE: administered
black garlic extract and exercised group and BPM: administered mixture of plant mixture extract and black
garlic extract at a ratio of 1:8 and exercised group), exercise duration time showed BGE (38.13 min)> BPM
(28.11 min), PC (25.16 min)> EC (11.28 min), signifi-
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cantly. The glucose levels of exercise groups were lower
than NC (normal diet and non-exercised) group, and EC
group was higher than other exercise groups, significantly. Glycogen content of liver tissue was showed significantly lower in exercise groups than NC group. LDH
activities of exercise groups were higher than NC group,
and showed EC> BGE, PC> BPM, significantly. CPK
activity of EC group was significantly higher than other
groups, and PC group was next. NH3 levels in serum of
exercise groups were showed significantly higher in order EC> PC> BGE, BPM> NC. The AST activity of experimental groups were significantly higher EC> BGE,
PC> BPM> NC. The ALT activity was also significantly
higher in exercise group than NC group, but no significant difference among exercise groups.
P09-93
Purification and Evaluation of Anti-Obesity Activity of
Enzymatic Protein Hydrolysates from Allomyrina Dichotoma Larvae

Sung-Mun1 Bae1*, Eun-Kyung Kim21, Seul-Bi Lee1, 1JongWon Kim , Yeon-Hyeon
Hwang , Si-lim Choi , and
Kwang-Pyo Hong1. 1Environmental Agriculture Research
Division, Gyeongnam Agricultural2 Research and Extension Services, Jinju 52733, Korea, Division of Food Bioscience, College of Biomedical and Health Sciences,
Konkuk University, Korea
Recently, it has been reported that food proteins can be
converted into a rich source of biologically active peptides by hydrolysis process. In this study, we purified
A11, enzymatic protein hydrolysates (EPH) from Allomyrina Dichotoma larvae, through ultrafiltration (UF)
and ion exchange chromatography (IEC) to identify the
fraction with anti-obesity activity. Evaluations of antiobesity activity were performed by the anti-adipogenic
effects of EPH in 3T3-L1 cells. Through UF, five fractions, U-1 (<1 kda), U-2 (1∼5 kda), U-3 (5∼10 kda),
U-4 (10∼100 kda), and U-5 (>100 kda), were obtained.
Among them, U-4 shows the highest anti-adipogenic effect (23.9%) at 62.5 μg/mL of sample concentration and
then was selected for the IEC separation. Through IEC,
four fraction (I-1∼I-4) were obtained. I-4 show the highest anti-adipogenic effects (26.9%) at 62.5 μg/mL of sample concentration. We are supposed to purify and identify
anti-obesity peptides from the fraction I-4 through reverse phase-high performance liquid chromatography and
quadruple time of flight mass spectrometry (Q-TOFMS).
P09-94
Anti-neuroinflammatory Action of Sargassum horneri
Reduced in Lipopolysaccharide (LPS)-Induced BV2
Microglia

2, Nayeon
Hee 2Geun Jo1*, Bo Yoeng
Moon1, Hwan1 Lee
2
1
Kim , Dong-Sung Lee , Sun Hee Cheong . Department
of Marine Bio Food Science, College of Fisheries and

Ocean Science, 2Chonnam National University, Yeosu
550-749, Korea, College of Pharmacy, Chosun University, Dong-gu, Gwangju, 61452, Korea
We investigated the regulation of neuroinflammatory effects by Sargassum horneri (S. horneri) 70% EtOH extracts and its sub-fraction. The anti-neuroinflammatory
action by S. horneri was investigated in lipopolysaccharide (LPS)-induced BV2 microglia. S. horneri 70% EtOH
extracts and its sub-fraction inhibited the production of
nitric oxide (NO) and prostaglandin E2 (PGE2), and downregulated the protein expression of inducible NO synthase
(iNOS) and cyclooxygenase-2 (COX-2). In addition, S.
horneri 70% EtOH extracts reduced the cytokines secretion such as tumor necrosis factor (TNF-α), interleukin
(IL)-1β, and IL-6 in BV2 microglia treated with LPS.
These findings confirmed the anti-neuroinflammatory
activity of 70% EtOH extracts of S. horneri, which may
exert protective effects against neuroinflammatory-related diseases.
P09-95
Hair Growth Promote Effects of Enzyme Extract of Immature Citrus Unshiu Fruit in C57BL/6 Mice Skin

Jin-Gyeong Cho*, Sang Yong Park, Tae-Hoo Yi. College of Life Sciences, Kyung Hee University, 1732, Deogyeong-daero, Giheung-gu, Yongin-si, Gyeonggi-do 17104,
Republic of Korea
The aim of this study is to confirm the effect of Immature
Citrus Unshiu Fruit Enzyme extract (EICUF) in topical
application on hair growth promotion. The signaling
pathway and anagen induction effect of EICUF were investigated and compared with minoxidil(MXD) on the
effect of hair growth induction. The cell-based MTT assay results indicated that the proliferation rates of
HHDPC (Human Hair Dermal Papilla Cells) and HaCaT
(epithelial keratinocyte HaCaT cell) treated with EICUF
were significantly increased compared with the nontreated group. A western blot study showed that the expression of β-catenin increased and DKK-1 decreased in
the EICUF-treated group, respectively compared to that
of non-treated group. In the C57BL/6 mice mode, the hair
growth promotion rates were compared with non-treated
groups, which was higher in the treated group. Tissue
histological analysis results showed the number of hair
follicles, thickness of the epidermis, and follicles of the
anagen phase which increased in the EICUF-treated
group, compared with non-treated groups. Our results
considered the expression increase in β-catenin which
was suggested as a major factor related to the development and growth of hair follicle and the decrease in
Dickkopf-1(DKK-1) when entering catagen. As the data
showed, EICUF might be a potential new therapeutic
source for anagen induction and hair growth through the
Wnt signaling pathway.
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P09-96
HM-chromanone isolated from Portulaca oleracea L.
stimulates glucose uptake via PI3K and AMPK dependent GLUT4 translocation in skeletal muscle cell

1, Seon Young Kim1, Youngwan Seo2, JiJae Eun Park
1*
1
Sook Han . Department of Food Science and Nutrition,
Pusan2 National University, Busan 46241, Republic of Korea, Division of Marine Bioscience, Korea Maritime and
Ocean University, Busan 49112, Republic of Korea
(E )-5-hydroxy-7-methoxy-3-(2’-hydroxybenzyl)-4chromanone (HM-chromanone) isolated from Portulaca
oleracea L. displays some anti-diabetic effects; however
the mechanisms are incompletely understood. In the present study, we examined the effects of HM-chromanone
on glucose uptake in L6 skeletal muscle cells and investigated the mechanism involved. We found that HMchromanone promoted glucose uptake accompanied by
GLUT4 translocation in a dose-dependent manner. As
the molecular mechanism,Tyr612
HM-chromanone induced the
phosphorylation of IRS-1 , AktSer473, AS160Thr642, and
PI3K activation. HM-chromanone
also stimulated phosphorylation of AMPKThr172 at a higher level than AICAR.
Increasing glucose uptake effects were attenuated by insulin signaling inhibitor, such as wortmannin, an inhibitor of PI3K, compound C, an inhibitor of AMPK, implying
that the effects may be associated with PI3K and AMPK
activation. Furthermore, HM-chromanone increased glycogen synthesis through inactivation of glycogen synthase kinase 3 α/β. These results indicate that HM-chromanone stimulates glucose uptake by GLUT4 translocation, which is in part mediated by activation of the
PI3K and AMPK pathways, and glycogen synthesis in
L6 skeletal muscle cells. This research was supported
by the Basic Science Research Program through the National Research Foundation of Korea (NRF) funded by
the Ministry of Science, ICT & Future Planning
(2017R1A2B4005323).
P09-97
HM-chromanone Reduces Hyperglycemia and Increase
Glycogen Synthesis via AKT/As160 and GSK-3 pathways in Diabetic C57BL/Ksj-db/db Mice

Jae 1*Eun1 Park1, Ji-Hyun Lee1, Youngwan Seo2, Ji-Sook
Han . Department of Food Science and Nutrition, Pusan
National University, Busan 46241, Republic of Korea, 2Division of Marine Bioscience, Korea Maritime and Ocean
University, Busan 49112, Republic of Korea
The effects of (E )-5-hydroxy-7-methoxy-3-(2’-hydroxybenzyl)-4-chromanone (HM-chromanone) on hyperglycemia and glycogen synthesis were investigated
in diabetic C57BL/Ksj-db/db Mice. Mice were divided
into three groups: diabetic control, rosiglitazone and HMchromanone. The blood glucose and the glycosylated hemoglobin levels in the HM-chromanone group were significantly lower than those in the diabetic control group
after 6 weeks of the experiment. In the HM-chromanone

group, the homeostatic index of insulin resistance was
significantly lower whereas the QUICKI was higher than
those in the diabetic control group. HM-chromanoneTyr612
significantly
elicited
the
phosphorylation
of
IRS-1
,
AktSer473, and AS160Thr642, and the activation of PI3K in
the skeletal muscle of mice, indicating the improvement
of insulin resistance. Inaddition, HM-chromanoneThr172
significantlySer79stimulated the phosphorylation of AMPK and
ACC , and increased the expression of plasma membrane GLUT4. HM-chromanone also increased
glycogen
synthesis through
inactivation
of
GSK3βSer9 and activation of GSSer641 as a direct substrate of AktSer473. These
results suggest that HM-chromanone reduced hyperglycemia via the PI3k/Akt and AMPK pathways and increased glycogen synthesis by Akt/GSK signaling pathway in diabetic C57BL/Ksj-db/db Mice. This research
was supported by the Basic Science Research Program
through the National Research Foundation of Korea
(NRF) funded by the Ministry of Science, ICT & Future
Planning (2017R1A2B4005323).
P09-98
Inhibitory Effects of the Loranthus Parasiticus Extract
on Carbohydrate Digestive Enzymes and Postprandial
Hyperglycemia

Min-Jung 2Park1, Ji-Hyun2 1Lee2*, Jae-Eun Park2, JungKyung Lee , Ji-Sook Han . Department of Food and
Nutrition, Dongseo University, Busan 47011, Korea, 2Department of Food and Nutrition, Pusan National University,
Busan 46241, Korea
This study was designed to investigate whether Loranthus parasiticus extract (LPE) could inhibit carbohydrate
digestive enzymes activities and alleviate postprandial
hyperglycemia in diabetic mice. Lyophilized L. parasiticus was extracted with 80% ethanol and concentrated.
Carbohydrate digestive enzymes inhibitory activities were
evaluated by examining α-glucosidase and α-amylase.
The IC50 values of LPE against α-glucosidase and α-amylase were 0.121±0.007 and 0.157±0.004 mg/mL, respectively. The IC50 values of LPE against α-glucosidase and
α-amylase were significantly lower than those of acarbose, indicating that LPE has stronger inhibitory effects
than the positive control. These results suggest that LPE
strongly inhibits α-glucosidase and α-amylase activity.
Blood glucose levels in the diabetic control mice increased to 443.61±31.21 mg/dL at 30 min and 490.00±
28.52 mg/dL at 60 min after a meal. However, when LPE
was added to starch, the increase in postprandial blood
glucose levels was significantly suppressed (426.75±19.80
and 463.0±23.73 mg/dL at 30 and 60 min, respectively;
P <0.05). The area under the curve also significantly decreased following the administration of LPE with no
cytotoxicity. Therefore, these results indicate that LPE
may be used as an α-glucosidase and α-amylase inhibitor and delay carbohydrate digestion and thus glucose
absorption.
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P09-99
Ferulic Acid Improves Palmitic Acid-Induced Insulin
Resistance by Regulating Phosphorylation of IRS-1
residues in L6 Skeletal Muscle Cells

Ji-Young Je*, Jae-Eun Park, Ji-Sook Han. Department
of Food Science and Nutrition, Pusan National University,
Busan 46241, Korea
This study investigated the effect of ferulic acid on improving palmitic acid-induced insulin resistance in L6
skeletal muscle cells. Palmitic acid of 750 μM was used
as an insulin resistance inducer and ferulic acid was
treated at various concentrations in L6 skeletal muscle
cells. Palmitic acid treatment significantly reduced glucose uptake due to insulin resistance caused in the muscle cells, but ferulic acid treatment of 2,5 and 10 μM remarkably increased glucose uptake in a concentration
dependent manner. This was associated with improved
insulin resistance by regulating phosphorylation of insulin receptor substrate-1 (IRS-1) residues. Ferulic acid
promoted phosphorylation of IRS-1tyr that was inhibited
by palmitic acid, and suppressed palmitic acid-induced
phosphorylation of IRS-1ser. This activated PI3K and
then stimulated phosphorylation of AKT. pAKT promoted the translocation of GLUT4 to the plasma membrane and increased the glucose uptake into the skeletal
muscle cells. Ferulic acid also increased glycogen synthesis by phosphorylating GSK3 via the AKT pathway.
In addition, ferulic acid significantly promoted phosphorylation of AMPK, enhancing glucose uptake. These results suggest that ferulic acid may improve palmitic
ac_id-induced insulin resistance by regulating the phosphorylation of tyrosine and serine residues of IRS-1 in
L6 skeletal muscle cells. This research was supported
by the Basic Science Research Program through the National Research Foundation of Korea (NRF) funded by
the Ministry of Science, ICT & Future Planning
(2017R1A2B4005323).
P09-100
Scopoletin Stimulates Insulin Secretion through a ATP
Sensitive Potassium Channel-dependent Pathway in
INS-1 Pancreatic β Cells

Seon Young Kim*, Jae-Eun Park, Ji-Sook Han. Department of Food Science and Nutrition, Pusan National University, 2, Busandaehak-ro 63beon-gil, Geumjeong-gu,
Busan 46241, Korea
The aim of this study was to investigate whether scopoletin stimulates insulin secretion and if so, how scopoletin
stimulates insulin secretion in pancreatic β cells. INS-1
pancreatic β cells were incubated with various glucose
concentrations (1.1, 5.6, or 16.7 mM glucose) in the presence or absence of scopoletin. At all glucose concentrations, scopoletin of 1 to 20 μM significantly increased insulin secretion compared to the control and stimulated
insulin secretion on its own as well as in a glucose-dependent manner. Scopoletin also exhibited synergy ef-

fects in insulin secretion with secretagogues such as Lalanine, 3-isobutyl-1-methylxanthine and tolbutamide.
At depolarizing concentration of KCl, scopoletin significantly enhanced insulin secretion as compared to KCl
alone.
The treatment with diazoxide (an opener of the
K+ATP channel) and verapamil (a Ca2+ channel blocker)
significantly decreased scopoletin-induced
increase in
insuiln secretion. When Ca2+- in INS-1 pancreatic β cells
was removed, insulinotropic effect of scopoletin
was not
observed. After pretreating cells with a Ca2+ fluorescent
dye, treatment of 20 μM scopoletin resulted in2+ a significant increase in influx of intracellular Ca , showing
changes in fluorescence in red, green, and blue tones.
Therefore, these results demonstrate
that scopoletin
stimulates insulin secretion via a K+ATP channel-dependent pathway in INS-1 pancreatic β-cells. This research
was supported by the Basic Science Research Program
through the National Research Foundation of Korea
(NRF) funded by the Ministry of Science, ICT & Future
Planning (2017R1A2B4005323).
P09-101
Betulinic Acid Improves TNF-α-induced Insulin Resistance by Inhibiting Insulin Signaling Negative Regulator and Inflammation-activated Protein Kinases in
3T3-L1 Adipocytes

Eun Ji Kang*, Min Jung Kim, Ji-Sook Han. Department
of Food Science and Nutrition, Pusan National University,
Busan 46241, Korea
This study investigated the effect of betulinic acid on
insulin resistance caused by TNF-α treatment in 3T3-L1
adipocytes. TNF-α treatment of 50 ng/mL decreased
glucose uptake to 0.58-fold compared to untreated control cells, but betulinic acid treatment increased concentration-dependently glucose uptake in TNF-α pretreated
cells. Betulinic acid inhibited the activation of PTP1B,
a negative regulator of insulin signaling, JNK and IKK,
an inflammation-activated protein kinases. Thus, serine
phosphorylation was decreased and tyrosine phosphorylation was increased in insulin receptor substrate-1
(IRS-1). The activation of PI3K and phosphorylation of
Akt, the downstream-kinases of IRS-1, were also increased and the translocation of glucose transporter type
4 to the plasma membrane was stimulated. At last, glucose uptake was increased by betulinic acid. These results suggest that betulinic acid is effective at improving
TNF-α induced insulin resistance in 3T3-L1 adipocytes
via inhibiting the activation of insulin signaling negative
regulator and inflammation-activated protein kinases
and may be a substance with potential to improve insulin
resistance.
P09-102
Protective Effect of Protein Hydrolysates from the
Cricket (Gryllus bimaculatus) against H2O2-induced
Cytotoxicity in AML12 Cells
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Chae-Eun
Park1*, Keuk-Jun
Kim2, Joung-Hee Kim3, Key
1
1
1
Whang , Syng-Ook Lee . Department of Food Science
and Technology,
Keimyung University, Daegu 42601,
Korea, 2Department of Biomedical Laboratory
Science,
Daekyeung College, Gyeongsan, Korea, 3College of Pharmacy, Pusan National University, Busan, Korea
The present study was conducted to evaluate the application possibility of the cricket (Gryllus bimaculatus) as
health functional food materials. Protein hydrolysates (≤
3 kDa and ≤1 kDa) were prepared from crickets powder
by enzymatic hydrolysis using food-grade proteases
(flavourzyme, neutrase and alcalase), and the protein hydrolysates were evaluated for their protective effects
against H2O2-induced cytotoxicity in AML12 mouse
hepatocytes. H2O2 treatment caused a marked decrease
in cell viability, however, pretreatment with the protein
hydrolysates for 24 h significantly preserved viability of
the H2O2-treated cells and the neutrase hydrolysates (≤1
kDa) showed the highest protective effect among all hydrolysates. Moreover, the neutrase hydrolysates dramatically reduced intracellular reactive oxygen species (ROS)
levels and increased mRNA and protein expression of glutathion peroxidase-2, catalase, and heme oxygenase-1 in
H2O2-treated AML12 cells. These results suggest that
the protein hydrolysates of the cricket (Gryllus bimaculatus) represent potential sources of natural hepatoprotective agent, and further mechanistic and in vivo studies
will be needed to better understand their hepatoprotective
effect against oxidative stress.
P09-103
Anti-Osteoarthritis and Anti-Arthrodynia Effects FAAE
on MIA-Induced Arthritis in Rats

Hyun Cheol Jeong*, Dong-Hwan Choi, Kyung-Min Kim,
Min-Kyu Yun, Dong Min Yu, Yoon-Hye Jeong, HeuiJong Yu, Johann Sohn. R&D Center, SK Bioland, Ansan,
Gyeonggi 15407, Korea
We evaluated the anti-osteoarthritis and anti-arthrodynia
effects of FAAE. The monosodium indoacetate (MIA)induced osteoarthritis rat model was used, and weight
bearing index (WBI), proinflammatory cytokines, and
histopathological examintion were analyzed. Measurement of weight bearing index induced that administration
of FAAE significantly improved the weight bearing distribution. The levels of IL-1β and TNF-α in blood increased in the osteoarthritis-induced group while decreasing in the group administered with FAAE. Cartilage
histopathologic examination showed that the osteoarthritis-induced group exhibited synovial hyperplasia and
pannus formation, but in the FAAE administered group
the conditions were recoverd significantly. Therefore,
FAAE clearly suggested that it is effective for recovery
from osteoarthritis induced by MIA.

P09-104
Effects of organic acid salts treatment on Hydrophilic
concentration in oat (Avena sativa. L) seedlings: development of a potent functional food

So-Yeun Woo*, HyeonMi Ham, Mi Ja Lee, Woo Duck
Seo, Hyun Young Kim. Division of Crop Foundation,
National Institute of Crop Science, Rural Development
Administration, Wanju 55365, Korea
Elicitors are agents, such as chemical compounds, that
trigger defense responses in plants, including the synthesis of secondary metabolites, such as avenacoside A,
B and isovitexin-2-o-arabinoside. Daily consumption of
oat (Avena sativa L.) has been shown to reduce the risk
of cardiovascular disease, obesity, and diabetes, and improve lipid profiles and liver functions. Oat seedlings are
a natural source of avenacoside A and B, making them
a popular health food. The objective of this study was
to test whether treatment of oat seedlings with organic
acid salts as an elicitor increases hydrophilic content
compared with a control group of seedlings grown in
water. During the growing phase, oat seedlings were
treated with 0.1, 0.3, and 0.5% sodium chloride (NaCl),
0.1, 0.3 and 0.5% acetic acid at a wavelength of; samples
were analyzed for avenacoside A, B and isovitexin-2-oarabinoside content 10 days after germination using
UPLC. Results showed that 0.3% sodium chloride and
0.3% acetic acid treatments produced a avenacoside A
concentration of 645.5 mg/100 g and 618.0 mg/100 g, respectively, compared with a water-grown control concentration of 579.7 mg/100 g. In addition, the content of
isovitexin-2-o-arabinoside also increased after treatment.
In conclusion, cultivation of oat seedlings with organic
acid salt supplementation can significantly increase the
levels of avenacoside A, B, and isovitexin-2-o-arabinoside. This protocol could be used to develop a potent
functional food with increased market value.
P09-105

In Vitro Antioxidant and Anti-inflammatory Activities
of Sargassum horneri Ethanolic Extract and Fractions

2, Nayeon
Bo Yoeng
Moon1*, Hee2 Geun Jo1, Hwan1 Lee
2
1
Kim , Dong-Sung Lee , Sun Hee Cheong . Department
of Marine Bio Food Science, College of Fisheries and
Ocean Science, 2 Chonnam National University, Yeosu
550-749, Korea, College of Pharmacy, Chosun University,
Dong-gu, Gwangju, 61452, Korea
We investigated the antioxidant activities of the ethanolic extract and its sub-fractions (hexane, CH2Cl2, EtOAc,
BuOH, aqueous) of Sargassum horneri and the effect on
cell viability in vitro. The antioxidant activities of the
ethanolic extract and its fractions were analyzed employing various antioxidant assay methods including 1,1-diphenyl-2-picrylhydrazyl (DPPH), 2,2’-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS), and ferric ion
reducing antioxidant power (FRAP). Additionally, the
extract and fractions were assayed for their ability to
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exert cytotoxic activities in RAW264.7 macrophage cells.
In this study, total phenolic content was the highest in
EtOAc fraction (194.98 mg/g), whereas total flavonoid
content was the highest in CH2Cl2 fraction (145.62 mg/g).
Our data demonstrated that the EtOAc fraction had the
best antioxidant activity with IC50 of 0.39 and 0.24 mg/
mL respectively in the DPPH and ABTS assays in a
dose-dependent manner. In addition, LPS-induced production of NO in RAW264.7 cells was significantly and
dose-dependently inhibited by ethanolic extract and subfractions of S. horneri. Our results suggest that ethanolic
extract and its sub-fractions, especially EtOAc fraction
of S. horneri may be a promising source of antioxidant
and anti-inflammatory agent in the food additive, medicine and cosmetic industries.
P09-106
Effect of hispidulin on epithelial-mesenchymal transition in breast cancer cells

Hyun A Kim, Joomin Lee*. Department of Food and Nutrition, College of Natural Sciences, Chosun University,
Gwangju 61452, Korea
Breast cancer is a leading cause of cancer mortality for
women worldwide. However, many anti-cancer drugs
have been associated with adverse outcomes. The epithelial to mesenchymal transition (EMT) is the conversion of epithelial cells into mesenchymal cells, which is
an important mechanism of epithelial tumor progression,
invasion and metastasis. Phytochemicals have been reported to interfere with a specific stage of the carcinogenic process. Herein, we investigated the effect of hispidulin, a polyphenolic flavonoid, on EMT in human breast
cancer (MCF-7 and HCC38) cells. Hispidulin inhibited
cell proliferation in both MCF-7 and HCC38 cells. Hispidulin (1.25, 2.5 μM) increased the mRNA and protein expression of E-cadherin and occludin and decreased the
mRNA and protein expression of vimentin in both breast
cancer cells. In addition. co-treatment with hispidulin
and TGF-β up-regulated the protein of expression Ecadherin and occludin against TGF-β-induced in MCF-7
and HCC38 cells. The protein expression of vimentin in
HCC38 cells were increased after TGF-β treatment, but
these effects were reversed by hispidulin and TGF-β
co-treatment. We also showed that hispidulin decreased
TGF-β-mediated phosphorylation of Smad2/3 in MCF-7
and HCC38 cells. These results revealed that hispidulin
inhibits the TGF-β-induced EMT via down-regulation
of Smad2/3 signalling pathways of breast cancer cells.
Findings from wound-healing and transwell migration
experiments provided that hispidulin inhibits TGF-β
-mediated migration in MCF-7 and HCC38 cells. These
results suggested that the inhibitory effect of migration
by hispidulin may be linked with the inhibition of EMT
by suppression of Smad2/3 signalling pathways in breast
cancer cells.

P09-107
Anti-pollutionary Effects for Aldehyde Compounds
Complex and Anti-allergic Activities of Cyperus Flavidus Extracts

Hye Yoon 1Park1*, Kyong-Oh2 1Shin2, Ga Ryun Kim1, GiHum Nam , Kyungho Park . National Institute of Biological Resources, Environmental
Research Complex, Incheon 22689, Korea, 2Department of Food Science and
Nutrition, and Convergence Program of Material Science
for Medicine and Pharmaceutics, Hallym University,
Chuncheon, Korea
Recently, as the damage to harmful substances such as
fine dusts and synthetic compounds increases, there are
growing interests in materials that can decrease adverse
reactions. In this study, we confirmed the cytotoxicity
reduction effect of native plant extracts induced by aldehyde compounds known as hazardous substances. Formaldehyde has been identified as a cause of sick house
syndrome and has been designated as a harmful substance based on the laws of the Ministry of Environment
together with acetaldehyde. Previous studies have examined the anti-inflammatory and anti-oxidant effects
of 115 native plants. Among them, 36 species samples
are measured the effect of reducing cell cytotoxicity on
established experimental model using aldehyde chemicals complex(formaldehyde, acetaldehyde, propionaldehyde, and benzylaldehyde). Only 4 samples were found
to be effective and cell viability was over 50% respectively, compared with the control group. We also studied
changes of IL-4 induced PMA/ionomycin (PI) and histamine secretion using RBL-2H3 cell (Rat Basophilic Leukemia Cell) and found that Cyperus flavidus have powerful inhibition effects. From these results, we suggest that
Cyperus flavidus might have useful as a anti-pollutionary and anti-allergic material for functional food and
pharmaceutics.
P09-108
A Study on the Anti-pollutionary and Anti-oxidant
Activities of Tilia Mandshurica Extracts

1, Soo-Young Kim1, Sarah Lee1, Youn
Ga Ryun Kim
1
Kyoung Son , Hye Yoon Park1*. 1National Institute of
Biological Resources, Environmental Research Complex,
Incheon 22689, Korea
In order to find new functional materials for the industrial
application, we investigated the anti-pollutionary and
anti-oxidant effects of 36 Korean native plant extracts,
which were prepared by 70％ EtOH extraction. Results
showed that Tilia Mandshurica Extract (TME) had high
activities for reduction of oxidative stress induced by hydrogen peroxide (H2O2) in HDF Cells Compared with
quercetin as the positive control, TME showed more than
twice as good ROS scavenging effect. Recently, it has
been reported that the antioxidant effect is associated
with a cytotoxic reduction response to pollutants. When
AhR (Aryl hydrocarbon receptors) is activated, CYP1A1
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signal is induced, which stimulates ROS generation and
it also increases IL-8 production, which can lead to inflammation and aging. Therefore we evaluated the effect
for cell viabilities stimulated by aldehyde compounds
complex (formaldehyde, acetaldehyde, propionaldehyde
and benzylaldehyde). TME also have decreses cell cytotoxicity on established experimental model using aldehyde chemicals complex. In conclusion we suggest that
TME is applicable to cosmetics, neutraceuticals and
drugs as a potential ingredient for their anti-pollutionary
and anti-oxidant effects.
P09-109

Ecklonia cava: Protective Effect in Human-Derived
Nasal, Lung and Brain Cells Exposed to Ultra-Fine
Dust (PM2.5)

Seon Kyeong Park*, Jin Yong Kang, Jong Min Kim, Seul
Ki Yoo, Hye Ju Han, Eun Jin Shin, Ho Jin Heo. Division
of Applied Life Science (BK21 plus), Institute of Agriculture and Life Science Gyeongsang National University,
Jinju 52828, Korea
Ultrafine dust (PM2.5), which is smaller than 2.5 μm indiameter, can cause various health hazards including
heart disease, lung disease, and other systemic dysfunction by penetrating various organs. And absorbed PM2.5
is not easily removed from body and have immediate effects such as oxidative stress and inflammatory mediator
release. To evaluate protective effect of Ecklonia cavaon
ultra-fine dust (PM2.5), we investigated in vitro antioxidant activity and cell protective effect on PM2.5-induced
cell damage. Ecklonia cava was extracted using water
and 80% ethanol, and antioxidant activity was evaluated
using ABTS/DPPH radical scavenging activity and inhibitory effect of malondialdehyde (MDA) production.
Results showed that 80% ethanolic extract had relatively
higher antioxidant activity than water extract. Cell protective effects were examined by measuring intracellular
ROS contents and cell viability in human-derived nasal
epithelial (RPMI-2650), lung epithelial (A549) and brain
neuroblastoma (MC-IXC) cells. The result of intracellular ROS contents showed that 80% ethanolic extract had
relatively higher inhibition than water extract on PM2.5induced cellular oxidative stress. On the other hands, the
result of cell viability showed that both water and 80%
ethanolic extracts effectively increased cell survival on
PM2.5-induced cell damage. Based on the results, Ecklonia
cava was considered effective resource on PM2.5-induced
cell damage in nasal, lung and brain cells.
P09-110
Genotypic and Environmental Effects on the Vitamin
Content in Commercial Red Peppers

Soyoung Lee*, Eun-Ha Kim*, Sooyun Park, Sanggu Lee,
Tae-Hoon Ryu, Hyeon-Jung Kang, Dayoung Baek,
HwiYoung Park, Gyeong Min Lee, Seon-Woo Oh*. National
Institute of Agricultural Science, Rural Development Ad-

ministration, Jeon-ju 54874, Korea
Red pepper are a remarkable source of vitamins in the
human diet and widely consumed in Korea. However,
comprehensive studies have not reported on the effects
of genotype, cultivation region, and year on vitamin composition of the pepper fruits. To address this, twelve
commercial pepper varieties were grown at two locations
in Korea, during 2016 and 2017, representing 4 environments, and concentrations of vitamin A, B1, B2, B3, B5,
and E (α, β, γ, δtocopherols) in pepper pericarps were
determined. Variation in most vitamins was observed
among the 12 varieties grown within each location in
each year, indicating a significant genotype effect. Statistical analysis of combined data showed significant difference among varieties, locations, and years for the
measured components. The % variability analysis demonstrated that environment (location and year) and genotype-environment interaction contributed more to the
nutritional contents than genotype alone. Particularly,
variation in vitamin C, B2, B3, and γ-tocopherol was attributed to year. α-tocopherol was primarily varied by
genotype-environment interaction. Vitamin B5 was the
trait the most highly affected by genotype. Location effect
was significant for β-tocopherol. Partial least squares
discriminant analysis (PLS-DA) results showed that vitamins were clustered by year and location, while less
differences among 12 varieties were found. Our study
could explain the natural variation in the vitamin compositions of peppers by genotypes and environments.
P09-111
Antioxidant activity of purified polysaccharides from
brown algae Sargassum autumnale in vitro and in vivo
zebrafish model

Hyo
Geun Lee1*, Min Cheol Kang2, and You Jin Jeon1.
1Department of Marine Life Science, Jeju National University, Jeju, 63243, Korea, 2Research Group of Process
Engineering, Korea Food Research Institute, Republic of
Korea
Brown algae are known to be provide an abundant in
bioactive compounds with pharmaceutical potential.
Brown algae metabolites have shown various biological
properties such as antioxidant, antiinflammatory, anticancer, antidiabete, antiobesity activity. In this study,
potential antioxidant activity of polysaccharides isolated
from Sargassum autumnale (S. autumnale) were evaluated in in vitro and in vivo studies. S. autumnale were
extracted using commercial enzymes (Viscozyme, Celluclast, AMG, Termamyl, Ultraflo, Protamex, Nutralase,
Flavourzyme, Alcalase). After enzyme extraction, an active polysaccharide were purified from S. autumnale protamex extracts (SAP-EX) through DEAE-cellulose,
ion-exchange chromatography. After purification steps,
each polysaccharides (SAP-PS1, SAP-PS2, SAP-PS3)
were evaluated their antioxidant activities on in vitro
Vero cells and in vivo zebrafish animal models. In vitro
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ESR results indicate that S. autumnale protamex polysaccharides (SAP-PSs) strongly scavenged free radicals
including DPPH, Alkyl and Hydroxyl free radicals. Among
the samples, SAP-PS3 showed the highest antioxidant
activity against H2O2-induced oxidative damages such
as cell death and ROS generation as well as SAP-PS3
reduced H2O2-induced apoptotic cell death and DNA
fragmentation in Vero cells. Furthermore, SAP-PS3 significantly reduced H2O2-induced cell death, ROS generation and lipid peroxidation in zebrafish embryos. Taken together our findings suggested that the marine polysaccharides from S. autumnale useful for antioxidant agent
and might be available for relevant industrial applications.
P09-112

crease in cell viability, however, pretreatment with BLE
for 24 h at 25, 50, and 100 μg/mL significantly preserved
viability of the H2O2-treated cells. As expected, BLE
dramatically reduced intracellular reactive oxygen species
(ROS) levels in a dose-dependent manner in H2O2treated AML12 cells, and further mechanistic studies
demonstrated that BLE reduced cellular ROS levels, in
part, through increasing expression of catalase, glutathione reductase, and two other genes involved in glutathione synthesis, glutamate-cysteine ligase and glutamate-cysteine ligase modifier subunit. These results suggest that BLE represents potential source of nutraceuticals with hepatoprotective effects, and further studies
will be necessary to determine their hepatoprotective effects in vivo.

Stichopus japonicus anti-cancer effect by Promoting
ROS-Mediated Inhibition of MAPK Signaling

Junseong Kim*, Eun-A Kim, Narae Kang and Soo-Jin
Heo. Jeju Research institute, Korea Institute of Ocean
Science & Technology (KIOST), Jeju 63349, Republic of
Korea
We investigated the possibility of anticancer effect on
red sea cucumber in Jeju. Red sea cucumber was vacuum-dried and extracted with 70% methanol to obtain
an extract, vacuum-dried 70% methanol extract (VD-M),
and its anticancer activity was examined in CT26 cells.
It was confirmed that cells were killed by ROS generation in CT26 cells. Through western blotting confirmed
an increase in parp and a decrease in bcl2 protein expression and a decrease in p-ERK, p-JNK and p-p38
MAPK kinase signaling. Therefore, we confirmed that
cell death was reduced after NAC was used to inhibit
ROS, and it was confirmed that it affects protein expression. As a result, it was confirmed that cell death
was induced through mitogen-activated protein kinase
(MAPK) inhibitory pathway on ERK and JNK. Thus,
VD-M promotes ROS mediated suppression of ERK and
JNK signaling and inhibits cancer progression, suggesting that VD-M is useful for cancer treatment.
P09-113
Protective effect of phenolic extract from beluga lentil
against H2O2-induced cytotoxicity in AML12 hepatocytes

Hyun-Young Jang*, Chae-Eun Park, Syng-Ook Lee.
Department of Food Science and Technology, Keimyung
University, Daegu 42601, Korea
Lentils (Lens culinaris) have been gaining increasing attention recently as a top five superfood. In the present
study, phenolic extract from beluga lentil (BLE) which
previously showed the most potent in vitro antioxidant
activity among the four lentil cultivars (green, red,
French, and beluga) was evaluated for its protective effect
against oxidative stress-induced cytotoxicity in AML12
mouse hepatocytes. H2O2 treatment caused a marked de-

P09-114
Facile synthesis of (－)-epigallocatechin gallate
(EGCG)-phloroglucinol hybrid by DBD plasma as potent pancreatic lipase inhibitors

Gyeong Han
Jeong, Jeong Hun Kim, Jehyeon Jo, Tae
Hoon Kim*. Department of Food Science and Biotechnology, Daegu University, Gyeongsan 38453, Korea
Research on non-thermal plasma-mediated chemical interactions between major food components and changes
of biological capacities are still very rare. In the present
study, the influences of a dielectric barrier discharge
(DBD) plasma irradiation on coexisted EGCG and phloroglucinol solution by spectroscopic and bioassay methods. Plasma treated sample containing EGCG and phloroglucinol was exhibited an improved anti-obesity capacity against pancreatic lipase. The structures of newly
synthesized unusual compounds were determined based
on spectroscopic techniques. Among newly generated
hybrid molecules, 1 and 2 showed significantly enhancement of inhibitory effects against pancreatic lipase with
an IC50 values of 46.4±2.1 and 51.9±2.9 μM, respectively.
These results indicate a new approach for hybrid synthesis of natural products with different skeleton induced
by DBD plasma treatment might closely related to enhanced biological property.
P09-115
Fucoidan Derived from Brown Algae Ameliorates
AAPH-induced Oxidative Stress in vitro and in vivo

Eun-A Kim*, Nalae Kang, Soo-Jin Heo. Jeju Research
Institute, Korea Institute of Ocean Science & Technology
(KIOST), Jeju 63349, Republic of Korea
Fucoidan, extracted from Ecklonia cava, has been extensively studied because of their various biological activities. Therefore we evaluated in vitro and in vivo antioxidative activities of ECF in this study. ECF exhibited
more prominent effects in peroxyl radical scavenging activity, compared to that of the other scavenging activities. Thus ECF was further evaluated for its protecting
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ability against 2,2’-Azobis dihydrochloride induced oxidative stress in vero cells and strongly reduced the AAPHinduced oxidative damage. Furthermore, we evaluated
protective effect of ECF against AAPH-induced oxidative stress in a zebrafish model. ECF significantly reduced ROS generation, lipid peroxidation and cell death.
These findings indicate that it was revealed to have antioxidant activities in vitro and in vivo, even though ECF
is not polyphenol or flavonoid compounds and does not
contain benzene rings or conjugated structures.
P09-116
Tuberatolide B Inhibits Tumor Progression by Inducing Reactive Oxygen Species-mediated Suppression
of STAT3 Activation

Soo-Jin Heo*, Eun-A Kim, Nalae Kang, Junseung Kim.
Jeju Research Institute, Korea Institute of Ocean Science
& Technology (KIOST), Jeju 63349, Republic of Korea
Tuberatolide B (TTB, C27H34O4) is a diastereomeric
meroterpenoid isolated from the Korean marine algae
Sargassum macrocarpum. However, the anticancer effects of TTB remain unknown. In this study, we demonstrate that TTB inhibits tumor growth in breast, lung,
colon, prostate, and cervical cancer cells. To examine the
mechanism by which TTB suppresses cell growth, we
determined the effect of TTB on apoptosis, ROS generation, DNA damage, and signal transduction. TTB induced ROS production in MDA-MB-231, A549, and
HCT116 cells. Moreover, TTB enhanced DNA damage
by inducing γH2AX foci formation and the phosphorylation of DNA damage-related proteins such as Chk2 and
H2AX. Furthermore, TTB selectively inhibited STAT3
activation, which resulted in a reduction in cyclin D1,
MMP-9, survivin, VEGF, and IL-6. In addition, TTBinduced ROS generation caused STAT3 inhibition, DNA
damage, and apoptotic cell death. Therefore, TTB suppresses cancer progression by promoting ROS-mediated
inhibition of STAT3 signaling, suggesting that TTB is
useful for the treatment of cancer.
P09-117
Anti-Inflammatory Effects of Cudrania tricuspidata
Fruits Vinegar in RAW264.7 Mouse Macrophage Cells

Se-Eun Park1,2* Jun-Hui Choi11, 1 Hyo-Jeong Lee1,
Kyoungsun Seo and Seung Kim . Department of Food
Science and Biotechnology, Gwangju
University, Gwangju 61743, Republic of Korea, 2Jangheung County Mushroom Research Institute, Jangheung 59338, Korea
In the present study, we investigated anti-inflammatory
activity of Cudrania tricuspidata fruits vinegar (CFV)
in RAW264.7 mouse macrophage cells. The CFV was
first prepared and then investigated for cell viability using the MTT assay. The anti-inflammatory activities
were investigated through the inhibition of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-

2) protein expression using western blot, respectively.
The inhibition of nitric oxide (NO), interleukin-1β (IL-1
β), prostaglandin E2 (PGE2), and tumor necrosis factorα (TNF-α) production was also investigated using the
Griess reagent and ELISA. CFV reduced NO, IL-1β,
TNF-α and PGE2 production in a dose-dependent manner without affecting cell viability. In addition, CFV suppressed the gene expression of iNOS and COX-2 in a
dose-dependent manner. The present results show that
CFV has potent anti-inflammatory effects on RAW264.7
macrophages cells and may be utilized as a good source
of functional foods for protection against inflammatory
diseases.
P09-118
Anti-Obesity Effect of CTFV in HFD-Fed Obesity Mice

1, Hyo-JeongLee1, Kyoungsun
Jun-Hui
Choi1, Se-EunPark
2*
1
1
Seo and Seung Kim . Department of Food Science and
Biotechnology, Gwangju
University, Gwangju 61743, Republic of Korea, 2Jangheung County Mushroom Research
Institute, Jangheung 59338, Korea
Obesity is defined as a condition in which the remaining
energy is abnormally accumulated by converting fat tissues to triacylglycerol after use of the consumed energy
for various metabolic activities in the body, and is a complex chronic disease involving various causes such as
social, environmental, nutritional, and genetic factors. In
this study, we investigated the anti-obesity effect of vinegar produced using Cudrania tricuspidata fruits (CTFV)
in the high-fat diet (HFD) induced obesity model, compared with fenofibrate, and pomegranates fruits vinegar.
Administration of CTFV reduced the body weight gain,
feed efficiency ratio, serum glucose, serum insulin, insulin
resistance, leptin, and adiponectin levels. CTFV administration decreased obesity-related metabolizing enzymes
including α-amylase, pancreatic lipase, lpoprotein lipase,
alkaline phosphatase, and β-glucosidase in serum or liver of the obese mice. These results show that CTFV administration may have beneficial effects for obesity improvement.
P09-119
Phlorotannin from Ecklonia cava Extract Prevents Vocal Fold Fibrosis through Inhibiting Expression Level
of Extracellular Matrix

1,2, Seok-Chun Ko3, Hyong-Shin Lee2,4, SeTae-Hee Kim
1,2
Chang Kim1,2 ,1 Min-Sung Kim1,2, Min-Woong Cho1,2*, WonKyo Jung . Department of Biomedical Engineering, and
Center for Marine-Integrated Biomedical Technology
(BK21 Plus) Pukyong
National University, Busan 48513,
Republic of Korea, 2Marine-Integrated Bionics Research
Center, Pukyong3 National University, Busan 48513, Republic of Korea, National Marine Bio-Resources and Information Center, National Marine Biodiversity Institute
of Korea, 4Seochu, Chungcheongnam-do 33662, Republic
of Korea, Department of Otolaryngology-Head and Neck
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Surgery, Kosin University College of Medicine, Busan
49267, Republic of Korea
Although various studies related to vocal fold fibrosis
treatment exist, there is no treatment for vocal fold fibrosis other than mitomycin C and glucocorticoid family
which have some side effects. Therefore, this study was
conducted to investigate the marine-derived compound
that has the inhibitory effect of vocal fold fibrosis. We
evaluated Ecklonia cava phlorotannin (E. cava phlorotannin) has vocal fold fibrosis inhibitory effect in vivo and
in vitro. The in vivo results indicated that E. cava phlorotannin inhibited the acute inflammatory reaction and suppressed fibrosis or ulceration. Additionally, E. cava phlorotannin repressed cell proliferation of vocal fold fibroblasts and inhibited type I collagen protein expression
through suppressing phosphorylation of Smad 2/3, p38
MAPK and ERK. Based on these results, E. cava phlorotannin can be considered as a potential antifibrotic drug
for prevention or treatment of vocal fold fibrosis.
P09-120
A Study of the Anti-inflammatory Effect of Protein Derived from Edible Insect Tenebrio molitor

Mi-Ae Kim*, Minchul Seo, Hwa Jeong Lee, Joon Ha Lee,
Minhee Baek, In-Woo Kim, Sun Young Kim, and JaeSam Hwang. Department of Agricultural Biology, National Institute of Agricultural Sciences, Rural Development
Administration, Wanju-gun, Jeonbuk 55365, Korea
This study investigated the optimum pH conditions for
efficient extraction of protein from defatted edible insect,
Tenebrio molitor (TM) larvae. We examined the antiinflammatory effect of protein derived from defatted TM
larvae obtained by an alkaline extraction method. Six extraction pH values (7, 8, 9, 10, 11, and 12) and three precipitation pH values (2, 4, and 6) were used. The protein
content, browning degree, and recovery yield of the protein obtained under each pH condition were determined.
For efficient extraction of protein from defatted TM larvae, a combination of an extraction pH of 9 and precipitation pH of 4 resulted in a 32.4% recovery yield based on
the extraction value and degree of browning. To determine whether the protein ameliorated inflammation by
inhibition of macrophage activation by lipopolysaccharides (LPS), we measured nitric oxide (NO), cyclooxygenase-2 (COX-2), and inducible nitric oxide synthase
(iNOS) expression in LPS-stimulated raw 264.7 macrophage cells. The protein markedly inhibited the production of NO without cytotoxicity and reduced the expression level of COX-2 and iNOS protein through the regulation of mitogen-activated protein kinases (MAPKs) and
nuclear factor kappa B (NF-κB) signaling. These results
suggested that protein derived from TM larvae could
have potential applications in anti-inflammatory therapeutic agents and protein supplements.

P09-121
The Anti-Obesity Effect of Jeju Magma Sea Water In
Vitro and In Vivo

1, Yeong Eun Kim2, Ju Gyeong
Ye Ji3 Hyun1*, Jea Sil Kim
3
Kim
, Min Jeong Kim , Sung Keun Jung3, Ji Yeon Kim1.
1Department of Food Science and Technology, Seoul National University
of Science and Technology, Seoul 01811,
Korea, 2Department of New3 Business R&D 2 Team, Orion, Seoul 04369, Korea, Department of Food and Biotechnology, Kyungpook National University, Deagu
41566, Korea
The aim of this study was to evaluate the anti-obesity
effect of Jeju Magma Sea Water (JMSW), supplied from
Orion Jeju Yongamsoo, in vitro and in vivo. In vitro
study, HepG2 and 3T3-L1 cells were used to determine
the optimal Calcium (Ca) : Magnesium (Mg) ratio and the
hardness of JMSW, which is effective at minimizing fat
accumulation. An MTT assay was performed to measure
cytotoxicity. Oil red O staining was used to determine
the degree of fat accumulation in HepG2 cells induced
by oleic acid and 3T3-L1 cells differentiated into adipocytes. All JMSW treatment groups were shown to be
effective at reducing fat accumulation in HepG2 cells,
while the high Ca : Mg ratio and high hardness JMSW
groups showed a reduction in fat accumulation in 3T3L1 cells. Based on results of the in vitro studies, the antiobesity effect of JMSW was investigated in C57BL/6J
mice fed a high-fat diet (HFD). Mice were fed either a
normal diet or a HFD and drank tap water or JMSW with
equal Ca : Mg ratios, but with different hardness (800,
400, 210, 100, and 20), for 14 weeks. The accumulation
of fat tissue and size of the fat droplets were measured.
The accumulation of epididymal fat was significantly reduced in mice treated with JMSW with the hardness of
800 and 100. Furthermore the size of the fat droplets was
also significantly reduced in mice treated JMSW with
hardness of 100. Therefore, We concluded that JMSW
has an anti-obesity effect by reducing fat accumulation
and fat droplet size.
P09-122
Anti-angiogensis effects of Diphlorethohydroxycarmalol Isolated from Ishige okamurae In vitro and In vivo

Jin Hwang*, K. H. N. Fernando, Hye-Won Yang, Yunfei
Jiang, You-Jin Jeon and BoMi Ryu. Department of Marine Life Science, Jeju National University, Jeju 63243,
Korea
Diabetes mellitus causes deformity of angiogenesis leading to vascular impaired functioning and serious pathologies. Diphlorethohydroxycarmalol (DPHC), which is isolated from Ishige okamurae, is well known for its bioactivities, including antihyperglycemic and protective functions against diabetes-related pathologies. In the present
study, the inhibitory effect of DPHC on high glucose-induced angiogenesis was investigated on the human vascular endothelial cell line EA.hy926. DPHC inhibited the
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cell proliferation, cell migration, and tube formation in
cells exposed to 30 mM of glucose to induce angiogenesis. Furthermore, the effect of DPHC against high glucose-induced angiogenesis was evaluated in zebrafish
embryos. The treatment of embryos with DPHC suppressed high glucose-induced dilation in the retinal vessel
diameter and vessel formation. Moreover, DPHC could
inhibit high glucose-induced vascular endothelial growth
factor receptor 2 (VEGFR-2) expression and its downstream signaling cascade. These results indicate that
DPHC is a potential agent for the development of therapeutics against angiogenesis induced by diabetes.
P09-123
Protective effect of fucoidan extracted from acidprocessed hijiki (Hizikia fusiforme) against AAPH-induced oxidative damage in vitro and in zebrafish
model

Yu-An Lu*, Yu-Lin Dai, You-Jin Jeon. Department of
Marine Life Science, Jeju National University, Jeju 63243,
Republic of Korea
The study aims to evaluate the antioxidant potential of
fucoidan isolated from Hizikia fusiforme (FHF). H. fusiforme was processed by 1% citric acid for decreasing
heavy metal content. The structural of processed and unprocessed crude polysaccharides were analyzed by FTIR, showing little influence after acid-processed. The extracted fucoidan was continuously separated by DEAE
cellulose-ion exchange chromatography. Totally four active fractions (F1∼F4) were obtained and detected their
monosaccharide composition by HPLC. Among these four
fractions, F4 showed the higher fucose and sulphate content and the lowest IC50 scavenging activity against DPPH,
alkyl and hydroxyl radicals and possessed protective activity against of reactive oxygen species (ROS) in 2,2’azobis(2-amidinopropane) dihydrochloride (AAPH)-induced Vero cells. Further, F4 demonstrated the protective
activity against the AAPH-stimulated apoptosis, and observed through nuclear staining with Hoechst 33342. F4
up regulated Bcl-xL, while down regulated Bax and caspase-3 with increasing concentration treatment after
AAPH-induced in Vero cells. F4 acting apoptosis via mitochondria mediated pathway was found. In addition, F4
was selected for further in vivo zebrafish model study,
which significantly reduced ROS generation and lipid peroxidation. Therefore, these results could explain the contents of FHF were influenced slightly after acid-processed, and F4 have potential protective activity against
AAPH-induced ROS in both in vitro and in vivo. Taken
together our findings suggested that the FHF can be used
to development of antioxidant agent in functional food
industry.
P09-124
Compositions for Enhancing Innate and Adaptive Immuity Comprising Extracts of Gryllus Bimaculatus

1, Eui-Baek Byun2,
Hyun Jung Lim21, Kwangwook Kim
1
Jeong Moo 1*Han1 , Nam-Soon Oh , Gi Hyung Ryu1, EuiHong Byun . Department of Food Science and Technology, Kongju National University,
Yesan, Chungnam
32439, Republic of Korea, 2Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute,
Jeongeup, Jeonbuk 56212, Korea
Activating macrophage cells play an important role in
the host immune defense system. In this paper, immunemodulatory activities of water extracts from the cricket
(WEC) in macrophage cells were investigated. Immunemodulatory activities were estimated based on cell proliferation, cytokine production, degree of mitogen-activated
protein kinases (MAPKs), and nuclear factor NFκB phosphorylation and expression of costimulatory (CD80, 86)
and MHC class (I, II) molecules by WEC in macrophagy.
Since WEC did not exert cytotoxicity at concetrations
ranging from 62.5 to 1,000 μg/mL in macrophage, a concentration of 500 μg/mL was used as the maximum dose
of water extract from cricket throughout subsequent
experiments. WEC (62.5 to 1,000 μg/mL) did not cytotoxic event. Additionally, pro-inflammatory cytokines
(TNFα, IL6, and IL1β) production significantly increased
in a dose-depedent manner. Therefore, our results suggest that water extract from cricket can induce macrophage activation through MAPK and NFκB signaling
and induction of cytokine production, activation the expression of cell surface molecules (CD80/86, MHC class
I/II). Interestingly, WEC treatment increased the production of IL2, similar production level of IFNγ and IL4 in
splenocytes. Our results indicate that WEC may regulate
innate and adaptive immunity via macrophagy and splenocyte and be used as an immunomodulatory agent.
P09-125
Compositions for Treating Non-Small Cell Lung Cancer
including Extracts of Gryllus bimaculatus

Hyun Jung 2Lim1, Kwangwook1 Kim1, Woo Sik Kim12, HaYeon Song1*, Won-Jong
Park , Sang-Hyun Park , EuiHong Byun . 1Department of Food Science and Technology, Kongju National University,
Yesan, Chungnam
32439, Republic of Korea, 2Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute,
Jeongeup, Jeonbuk 56212, Korea
The Gryllus bimaculatus has been used in East Asia as
crude drugs for treating fever and hypertension, and is
presently reared as a pharmaceutical insect in China and
a food for animals. For the purpose of evaluating anticancer effect, We investigate the mechanisms underlying
apoptosis induced by water extract of Gryllus bimaculatus
in H460, lung cancer cells. The results showed that GB
extract treatment for 24 h inhibited H460 cell viability
in a dose-dependent manner, and induced apoptosis in
H460 cells. Moreover, GB extract treatment triggered the
cleavage of caspase 8, 9, 3, Poly (ADP-ribose) polymerase (PARP), increase of Bax level, and decrease of Bcl-2
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expression. Furthermore, GB extract treatment caused
reactive oxygen species (ROS) production in a dose-dependent manner. Our results revealed that apoptosis by
treating GB extract attenuated activation of the PI3K/Akt
signaling pathway. Therefore, these results indicate that
GB-induced apoptosis is mediated by a caspase dependent pathway and ROS production in H460 cells. Taken
together, inhibition of the PI3K/Akt signaling pathway
can induce apoptosis in lung cancer cell H460 by up-regulating caspase activity.
P09-126
Cytoprotective Effects of Crude Polysaccharides Separated from Annona muricata Leaf in Macrophage

1, Kwangwook Kim2, Hyun Jung Lim2,
Eui-Baek Byun
1
Woo Sik Kim , and Eui-Hong Byun2*. 1Advanced Radiation Technology Institute, Korea Atomic Energy
Research
Institute, Jeongeup, Jeonbuk 56212, Korea, 2Department
of Food Science and Technology, Kongju National University, Yesan 32439, Korea
This study was focused on the macrophage protection
effects of Annona muricata leaf polysaccharides (ALPS).
Macrophage apoptosis was induced by staurosporine
(STS) treatment. STS induce macrophage apoptosis because of that cytotoxicity, caspase activation, reactive
oxygen species (ROS) production, and increase of mitochondrial outer membrane permeability (MOMP). We
confirmed the inhibition of macrophage apoptosis by
ALPS treatment. ALPS treatment significantly reduced
STS induced cell death and annexin V positive cell levels
in a dose-dependent manner. In addition, ALPS treatment inhibited activation of caspase-3, 8, 9, and PARP
in macrophages. Further, ALPS treatment reduced STS
induced ROS production and MOMP increase in macrophages. Therefore, ALPS treatment inhibits STS-induced macrophage apoptosis through inhibition of cytotoxicity, caspase activation, ROS production, and MOMP
increase, suggesting ALPS could be a potential candidate
for treatment of immune cell protection drug.
P09-127
Macrophage Protection Effects of Polysaccharides Extracted from Cudrania tricuspidata Fruits

1, Kwangwook Kim2, Hyun Jung Lim2,
Eui-Baek Byun
1
Woo Sik Kim , and Eui-Hong Byun2*. 1Advanced Radiation Technology Institute, Korea Atomic Energy
Research
Institute, Jeongeup, Jeonbuk 56212, Korea, 2Department
of Food Science and Technology, Kongju National University, Yesan 32439, Korea
It is believed that Cudrania tricuspidata fruits polysaccharides extracts (CTPS) have antioxidant, anti-inflammatory, anti-cancer, and immune activity effects; however, no studies have been cytoprotective effect. Therefore, the present study was conducted to confirm the cytoprotective effect of CTPS in terms of their inhibition

of cytotoxicity, caspase activity, reactive oxygen species
(ROS) production, and mitochondrial outer membrane
permeability (MOMP) increase in macrophages. Macrophage apoptosis was induced by staurosporine (STS)
treatment. CTPS treatment significantly reduced STS
induced cell death and annexin V positive cell levels in
a dose-dependent manner. In addition, CTPS treatment
inhibited activation of caspase-3, 8, 9, and PARP in macrophages. Further, CTPS treatment reduced STS induced ROS production and MOMP increase in macrophages. In conclusion, CTPS treatment inhibits STS-induced macrophage apoptosis through inhibition of cytotoxicity, caspase activation, ROS production, and MOMP
increase, suggesting CTPS could be a potential candidate
for treatment of immune cell protection effects.
P09-128
RM, a Novel Resveratrol Derivative, Attenuates Inflammatory Responses Induced by Lipopolysaccharide via Selectively Increasing the Tollip Protein in
Macrophages

1, Woo Sik Kim2, Hyun Jung Lim1,
Kwangwook Kim
1
Won-Jong Park
, Nam-Soon Oh2 1, Gi-Hyung Ryu21, Sang1
Hyun Park2 , Eui-Baek Byun , 1*Ha-Yeon
Song , Jeong
Moo Han , and Eui-Hong Byun . 1Department of Food
Science and Technology,
Kongju National University,
Yesan 32439, Korea, 2Advanced Radiation Technology
Institute, Korea Atomic Energy Research Institute,
Jeongeup, Jeonbuk 56212, Korea
Although the novel resveratrol derivative RM has therapeutic potential for the treatment of inflammatory bowel
disease, little is currently known regarding the manner
whereby RM regulates excessive inflammatory responses.
In this study, we initially investigated the molecular
mechanisms underlying the anti-inflammatory effects induced by RM in Toll-like receptor (TLR)-activated macrophages. Upon stimulation with lipopolysaccharide, we
found that RM-treated activated macrophages down-regulated the increase in pro-inflammatory cytokines (TNFα, IL-6, IL-1β, and IL-12p70), nitric oxide (NO) production, and activating mitogen-activated protein kinase
(MAPK) and nuclear factor-κB (NF-κB) signaling pathways. Interestingly, the TLR negative regulator Toll-interacting protein (Tollip) was selectively enhanced during RM stimulation in time- and dose-dependent manners. In response to knockdown of Tollip expression by
RNA interference, RM-treated activated macrophages
showed augmented expression of inflammatory mediators
(pro-inflammatory cytokines, NO, inducible nitric oxidase, and cyclooxygenase-2, and surface molecules) and
restored the expression of MAPK and NF-κB signals inhibited by RM treatment. Taken together, our findings
indicate that RM has therapeutic potential for treating
TLR-induced inflammatory diseases via the promotion
of Tollip expression.
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P09-129
Whitening Effects of Diospyros kaki Core Ethanol Extract

1, Hyun Jung Lim1, Won-Jong Park1,
Kwangwook Kim
1
Nam-Soon 2Oh , Gi-Hyung Ryu21, Sang-Hyun Park1, Ha-1*
Yeon
Song , Jeong Moo Han , and Eui-Hong Byun .
1Department of Food Science and Technology, Kongju
National University, Yesan 32439, Korea, 2Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute, Jeongeup, Jeonbuk 56212, Korea
In this study, we examined the whitening effect of Diospyros kaki core. Diospyros kaki core was obtained by
ethanol extraction (DCE). DCE were used to evaluate tyrosinase inhibitory activity and melanin synthesis. The
mushroom tyrosinase inhibitory activity of DCE dosedependently increased. In addition, B16F10 melanoma
cells were used to test the whitening effect of DCE. The
cell viability of DCE was not cytotoxic even at 1000 μg/
mL. Using this concentration, we treat DCE with B16F10
cell observed by melanin synthesis. On the control 100%
basis, 3-Isobutyl-1-methylxanthine (IBMX) was 518.18
±9.1%, 500 and 1000 μg/mL was 222.73±31.8% and 177.27
±4.5% is observed. To reveal whitening mechanism in
inner-cellular level, we performed western blot analysis.
DCE inhibited IBMX induced cAMP response elementbinding protein (CREB), micro-phthalmia transcription
factor (MITF), tyrosinase, tyrosinase related protein-1
(TRP-1) and TRP-2. Therefore, these result suggest
that DCE has whitening effect, and could be developed
as cosmetics ingredient for whitening.
P09-130
Antioxidant Activity and Neuroprotective Effects of
Ethanol Extracts from Diospyros kaki Core

1, Hyun Jung Lim1, Won-Jong Park1,
Kwangwook Kim
1, Gi-Hyung Ryu1, Sang-Hyun Park1, Woo
Nam-Soon
Oh
Sik Kim2, Eui-Baek Byun2, and Eui-Hong Byun1*. 1Department of Food Science and Technology,
Kongju National University, Yesan 32439, Korea, 2Advanced Radiation Technology Institute, Korea Atomic Energy Research
Institute, Jeongeup, Jeonbuk 56212, Korea
This study examined the antioxidant activity and neuronal cell protective effects of the ethanol extracts from
Diospyros kaki Core (DCE). The total polyphenol and
total flavonoid contents of the DCE were 786.47±15.27
and 31.14±0.82 mg/g. In addition, DPPH and ABTS radical scavenging activities, FRAP and reducing power of
dose-dependently increased. To estimate the neuroprotective effect of DCE, viability was tested in HT22 mouse
hippocampal cells. Treatment of the DCE of HT22 cells
did not induce cytotoxicity at concentrations below 1000
μg/mL and the induction of oxidative stress by H2O2 and
its revealed a significant increase in the survival rate of
HT22 cells. As a result, indicating that the antioxidant
enzyme SOD activity was increased and the lipid peroxidation product MDA level was decreased. Therefore, our

results suggest that DCE can be used as a new natural
antioxidant source and therapeutic agent for brain disorder that induced by oxidative stress and neuronal damage.
P09-131
Anti-inflammatory Activity of Eisenia foetida Earthworm
Extract and Its Fractions in Human Keratinocytes

Yoon-Young Sung, Heung Joo Yuk,* Tae In Kim, Ye-Jin
Jeon, Dong-Seon Kim, Yun Mi Lee . Korean Institute of
Oriental Medicine, 1672 Yuseong-daero, Yuseong-gu,
Daejeon, Korea
Earthworm Eisenia foetida (Lumbricus rubellus), a traditional herbal medicine, is used for treating many diseases such as chronic bronchitis, asthma, digestive tract
ulcer, cancer, and burn. The aim of this study was to
investigate the anti-inflammatory activities of an earthworm extract. To investigate the pharmacological potential of the earthworm (EW) extract and its solvent fractions on tumor necrosis factor (TNF)-α and interferon
(IFN)-γ stimulated production of chemokine in HaCat
keratinocyte cells, we measured the production of chemokine by enzyme-linked immunosorbent assay. The chemokine CCL5/regulated on activation of normal T cell expressed and secreted (RANTES) is a potent chemoattractant for eosinophils, lymphocytes, monocytes, and
basophils in allergic inflammatory diseases. The active
fractions of the EW extract were separated using silica
gel column chromatography to detect the presence of
phytocompounds. The extract and active fractions were
further analyzed by HPLC for identification of anti-inflammatory components. The EW extract and its four
solvent fractions, n-hexane, methylenchloride (MC), ethyl acetate, and n-butanol, inhibited the production of
RANTES. The EW-MC fraction showed a greater inhibitory activity than EW extract as well as any other solvent fractions. Among the 16 column fractions partitioned from the EW-MC solvent fraction, two fractions
F6 and F10 showed the highest inhibitory activities in
HaCat cells. In conclusion, results from this study indicate that EW extract and EW-MC fraction may have
therapeutic potential as an antiallergic agent for treating
disorders such as atopic dermatitis.
P09-132
Bioactive Compounds and in vitro Antioxidant Capacity
of Tea Infusions Prepared from Selected Medicinal
Fruits

Su-Ji Kang*, Hyo-Geun An, Mohammad Zahirul Islam,
Dong-Ki Cho, Hee-Su Kim, Young-Tack Lee. Department of Food Science and Biotechnology, Gachon University, Seongnam 13120, Korea
This study was conducted to analyze the bioactive compounds and in vitro antioxidant capacity of tea infusions
prepared from whole and ground medicinal fruits, includ-
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ing gardenia, jujube, magnolia, quince, and wolfberries.
The dried medicinal fruit samples were ground, and then
passed through a 60-mesh sieve (pore size, 250 μm). Hot
water (80°C) infusions of whole and ground fruits were
examined. In average of both whole and ground tea infusions, the maximum bioactive compounds were found
in gardenia (β-carotene, lycopene and vitamin C), magnolia (total chlorophyll and anthocyanin), quince (flavonoid), and wolfberries (phenolic), and the maximum antioxidant capacity was found in quince (ABTS and DPPH)
and wolfberries (NSA). Whole fruit tea infusions showed
a higher brightness than the ground fruit tea infusions.
The total chlorophyll, anthocyanin, β-carotene, lycopene,
phenolic, flavonoid, and vitamin C contents were found
to be significantly higher in the ground fruit tea infusions
than in the whole fruit tea infusions; additionally, the
ground fruit tea infusions had a higher antioxidant capacity especially ABTS, DPPH and NSA. Therefore, ground
fruit tea infusions appeared to be more powerful with regard to the contents of bioactive compounds and antioxidant capacities than the whole fruit tea infusions.
P09-133
Esculetin 및 그 유도체의 간세포 보호 활성

김나은1*, 권지현1,2 곽재환2, 백인환2, 김영화1. 1경성대학교
식품응용공학부, 경성대학교 약학과
Esculetin은 coumarin의 유도체 화합물로 우리나라에서
흔히 섭취하는 레몬, 매실, 진피 등에 함유되어있으며 항암,
항산화 등 약리학 및 생화학적 활성이 있는 것으로 알려져
있다. 본 연구에서는 esculetin의 유도체 5종(E1∼E5)을 합
성하여 기존 esculetin과 비교하여 항산화 효과를 알아보았
다. 간세포인 HepG2 cell에서 tert-butyl-hydroperoxide
(TBHP) 처리에 의해 유도된 산화적 스트레스에 대한 세포
보호능과 세포 보호 효과를 실험하였다. 실험 결과, esculetin 및 그 유도체 100 μM 처리 농도에서 E1을 제외하고
모두 100% 이상의 생존율을 나타내어, 유도체 E1을 제외
하고 후속 실험을 진행하였다. 또한 1 mM TBHP로 산화적
스트레스를 유도하였을 때 100 μM esculeatin과 유도체 E2
및 E3는 유의적으로 세포를 보호하는 효과를 나타내었다.
유도체의 농도별 세포보호 효과를 알아본 결과 25 μM의
농도에서 E3는 esculetin 또는 다른 유도체보다 유의적으
로 세포 보호를 하는 것으로 나타났다. 그리고 산화적 스트
레스로 발생하는 활성산소종(ROS) 생성량 측정 결과, TBHP
단독 처리구의 ROS생성량이 대조군에 비해 약 1.5배 증가
하였으나, 유도체 E3를 처리한 것은 대조군 그룹에 비하여
유의적으로 ROS의 생성을 억제하는 것을 보여주었다. 따
라서 본 결과는 생리활성 기능을 향상하기 위한 건강기능
식품 개발의 기초 자료로 활용할 수 있을 것으로 사료된다.
P09-134
동해안 해삼의 어획시기에 따른 항산화력 비교 및 in vitro
digestion을 통한 소화 정도 평가

신지우*,

차윤주, 박범순, 김기환, 김예진, 정준희, 나하균,
장기효. 강원대학교 식품영양학과
해삼(Stichopus japonicus)은 10월에서 11월이 제철이며 7

월은 금어기로 정해져 있다. 본 연구는 금어기가 끝난 직후
어획된 2018년도 8월 해삼과 11월 해삼을 시료로 정하여,
어획시기에 따른 해삼의 일반성분과 항산화력의 차이를 비
교 분석하였다. 2018년 강원도 동해안 지역(동해시)의 바
닷물 평균 온도는 8월과 11월에 각각 23.6°C와 15.7°C로
매우 큰 차이가 있었다. 생해삼 시료의 경우 수분과 조회분
은 11월 해삼 시료가 유의적으로 높았으며 조지방, 조단백,
탄수화물은 8월 해삼 시료가 유의적으로 높았다(P <0.05).
나트륨과 칼슘 함량은 11월 해삼 시료가 유의적으로 높았
으며, 특히, P : Ca의 비율은 8월 해삼 시료에서 유의적으로
높게 나타났다(P <0.05). 생해삼 시료를 동결건조하여 제조한
해삼 시료의 경우 총 페놀 함량은 8월과 11월 해삼 시료에
서 유의적 차이가 없었으나, 총 플라보노이드 함량과 ABTS
radical 소거능은 8월 해삼 시료에서 유의적으로 높았다
(P <0.05). 해삼을 생식한다는 식습관을 고려하여 동결건조
한 해삼 시료로 인체의 소화기관인 구강, 위와 소장을 묘사
한 in vitro digestion 실험을 수행하였다. 건조된 생해삼의
탄수화물은 구강, 위와 소장까지 12.4%가 분해되었고, 단
백질은 28.0%가 분해되었다. 이와 같은 결과는 건조해삼을
섭취 시 해삼의 일부분은 구강, 위와 소장의 소화 기관에서
분해되지만, 상당량은 대장으로 이동하여 장내미생물에 의
해 발효될 가능성이 있음을 시사한다.
P09-135
국화과 식물 전초 추출물의 항산화 효과

차윤주*, 신지우, 박범순, 이승규, 조대경, 정지윤, 장기효.
강원대학교 식품영양학과
본 연구는 국화과 식물인 감국(Chrysanthemum indicum),
곰취(Ligularia fischeri), 구절초(Chrysanthemum zawadskii var. latilobum), 국화(Chrysanthemum morifolium),
금계국(Coreopsis drummondii), 개꽃(Matricaria maritima subsp. limosa), 산국(Chrysanthemum boreale), 잇꽃
(Carthamus tinctorius), 해국(Aster spathulifous) 등의 9
종 식물 전초를 80% methanol로 추출하여 추출물의 항산
화 효과를 총 페놀과 총 플라보노이드 함량, ABTS radical
소거능, DPPH radical 소거능 및 on-line HPLC-ABTS
분석법으로 측정하였다. 총 페놀 함량은 개꽃, 구절초, 금계
국 추출물 순으로 높게 나타났으며(P <0.05), 총 플라보노
이드 함량은 구절초, 금계국, 감국 추출물 순으로 높았다
(P <0.05). ABTS radical 소거능과 DPPH radical 소거능에
서는 개꽃, 금계국, 구절초 추출물 순으로 높게 측정되었다
(P <0.05). On-line HPLC-ABTS 분석에서 개꽃과 금계국
추출물은 다량의 항산화 물질들이 검출되었다. 결론적으
로, 국화과 9종의 식물들 중 개꽃, 금계국, 구절초 추출물에
서 총 페놀, ABTS radical 소거능과 DPPH radical 소거능
이 높게 나타나서 이들 식물들은 천연항산화제 용도를 가
진 기능성 소재로써 활용될 수 있을 것으로 판단된다.
P09-136
The Mixture of Ecklonia cava Improves Amyloid β-induced Cholinergic System Dysfunction in ICR Mouse

Hye Ju Han*, Seon Kyeong Park, Jin Yong Kang, Jong
Min Kim, Eun Jin Shin, and Ho Jin Heo. Division of
Applied Life Science (BK21 plus), Institute of Agriculture
and Life Science, Gyeongsang National University, Jinju
52828, Korea
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The cholinergic system plays an important role in modulating sensory and motor functions as well as cognitive
behaviors by regulating neuronal activity. Thus, the aim
of this study is to investigate the improvement effect of
Ecklonia cava (E. cava) against amyloid β (Aβ)-induced
ICR mouse having cholinergic system dysfunction. E.
cava was used as the form of a mixture [ethanol extract
(ECE) : 0.1 N HCl hydrolysates (ECH)=4:6]. The ameliorating effect of the mixture was evaluated using the Ymaze, passive avoidance and Morris water maze tests
on the Aβ-induced cholinergic dysfunction model. As a
result, Angelica gigas (AG) and donepezil (DP) as positive controls were shown to improve reduced cognitive
behaviors by Aβ treatment. The mixture also showed
improving effect similar to positive controls. After the
behavior tests, to investigate the protective effect of the
cholinergic system in brain tissue, choline acetyltransferase (ChAT), acetylcholinesterase (AChE) and acetylcholine (ACh) contents were measured. The mixture regulated the cholinergic system by increasing the ChAT
and ACh, and reducing the AChE activity.
P09-137
Antioxidant Activity and Anti-Hyperglycemic Effect of
Matcha (Camellia sinensis) in Oxidative Stress and
High Glucose-Induced Neurotoxicity

1*, Jin Yong Kang1, Seon Kyeong Park1,
Jong Min Kim
1
Hye Ju Han2 , Eun Jin Shin1,1 Kyoung
Hwan Cho2, Jong
1
Cheol Kim and Ho Jin Heo . Division of Applied Life
Science (BK21 plus), Institute of Agriculture and Life Science, Gyeongsang2 National University, Jinju 52828, Republic of Korea, Institute of Hadong Green Tea, Hadong
52304, Republic of Korea
This study was investigated to assess the antioxidant
activity and anti-hyperglycemic effect of Matcha (Camellia sinensis) in neuronal PC12 cells. All the groups
of ethanolic extract of Matcha showed high total phenolic
and total flavonoid contents. Also, the ethanolic extract
of Matcha presented the considerable antioxidant effect
by 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt (ABTS) radical scavenging and 1,1diphenyl-2-picrylhydrazy (DPPH) radical scavenging assay. On the other hands, the 0% ethanolic extract of Matcha was showed significant inhibitory effect of lipid peroxidation by measuring the malondialdehyde (MDA) contents. To confirm various physiological effects, in vitro
acetylcholinesterase (AChE) and α-glucosidase inhibitory
effect were investigated. In the results of AChE and αglucosidase inhibitory effect, the 0% ethanolic extract of
Matcha was presented to have the highest inhibitory effects. To evlauate neuroprotective effect in oxidative
stress and hyperglecemic effect, cell viability and ROS
scavenging activity was carried out. In this results, the
0% ethanolic extract of Matcha showed the significant
neuroprotective effect in H2O2 and high glucose-induced
neuronal PC12 cells.

P09-138
The Anti-Inflammatory Effects of Sophora flavescens
Ethanol Extract on rPA-Stimulated RAW 264.7 Cells

Eun-Sil Ko*, Jea-Ran Kang, Jong-Hoon Jeong, SangMin Cho, Ji-Hye Jung, Dong-Gue Shin, Jeong-Hun Seo,
Jeong-Dan Cha. Generalbio R&D center, Yongtusan-ro
254, Namwon-si 55973, Republic of Korea
Sophora flavescens has been widely used in folk medicine
for several inflammatory disorders in Korea. Acne vulgaris (acne) is a common inflammatory skin disorder, and
Propionibacterium acnes (P. acnes) plays a major role
in the development and progression of acne inflammation. In this study, we evaluated the anti-inflammatory
effects of the S. flavescens ethanol extracts (SFEE) on
production of inflammatory mediators and cytokines in
crude cell lysates of P. acenes (rPA)-stimulated RAW
264.7 cells and antibacterial effects. SFEE significantly
inhibited the growth of P. acnes and the excessive production of pro-inflammatory mediators such as cyclooxygenase-2 (COX-2) and iNOS expression and cytokines, tumor necrosis factor-α (TNF-α), interleukin 1β
(IL-1β), and IL-6, as well as their mRNA levels. Moreover, SFEE reduced the phosphorylation of ERK, JNK,
p38 mitogen-activated protein kinases (MAPKs) in rPAstimulated RAW264.7 cells, which are known as key regulators of inflammatory mediators. This study suggests
that S. flavescens ethanol extracts could be developed as
a potential natural anti-acne agent with anti-inflammatory and anti-P. acnes activity.
P09-139
Effect of Gabjubaekmok (Diospyros kaki) Extract on
Cognitive Function and Brain Neuronal Cell Protection
in Cognitive Impaired Mice Induced by Amyloid Beta

1, Seon
Eun Jin Shin11*, Seul Ki Yoo1,1 Jong Min Kim
1, Sung-ll
Kyeong
Park
,
Jin
Yong
Kang
,
Hye
Ju
Han
Oh2, Chul-Woo Kim2, Uk Lee2, and Ho Jin Heo1. 1Division
of Applied Life Science (BK21 Plus), Institute of Agriculture and Life Science,
Gyeongsang National University,
Jinju 52828, Korea, 2Division of Special Forest Products,
National Institute of Forest Science, Suwon 16631, Korea
The purpose of this study was to assess the protective
effects of Gabjubaekmok (Diospyros kaki) ethanolic extract (GEE) on H2O2-induced human neuroblastoma MCIXC cells and amyloid beta (Aβ)1-42-induced ICR mice.
In H2O2-induced MC IXC cells, GEE increased cell viability and inhibited ROS production. In the results of in
vitro tests, administration of GEE ameliorated the cognitive dysfunction on Aβ-induced ICR mice by investigating Y-maze test, passive avoidance test and Morris water
maze test. GEE protected the cholinergic system through
inhibition of acetylcholinesterase (AChE) activity and elevated acetylcoline (ACh) levels. In addition, it reduced
malondialdehyde (MDA) by increasing levels of antioxidant system such as superoxide dismutase (SOD), and
Glutathione (GSH) in brain tissue. GEE also improved
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mitochondrial functions by regulationg ROS, mitochondrial membrane potential (MMP), and adenosine triphosphate (ATP). Furthermore, GEE reduced levels of apoptosis-related proteins such as TNF-α, p-tau, p-JNK, caspase 3 and BAX. On the other hand, expression levels of
p-GSK3β and p-Akt related with increased cell growth
were higher than those of the Aβ1-42-induced ICR mouse
group.
P09-140
Astaxanthin attenuates the activation of hepatic stellate cells by altering glycolysis.

Minkyung Bae*, Yoojin Lee, Tho X. Pham, Young-Ki
Park, Siqi Hu, Ji-Young Lee. Department of Nutritional
Sciences, University of Connecticut, Storrs, Connecticut,
USA
Hepatic stellate cells (HSC) play an important role in the
development of liver fibrosis. Once quiescent HSC
(qHSC) become activated by liver injury, activated HSC
(aHSC) produce extracellular matrix proteins, growth factors, and pro-inflammatory and pro-fibrogenic cytokines,
that are cellular processes with high energy demands.
We previously demonstrated that astaxanthin (ASTX),
a xanthophyll carotenoid, prevents HSC activation by attenuating the increase in mitochondrial respiration in primary mouse HSC. The objective of this study was to investigate whether there is a difference in glycolysis between quiescent and activated HSC and the effect of
ASTX on glycolysis during HSC activation using a
Seahorse XF Flux Analyzer. Mouse primary aHSC had
significantly lower glycolysis, but higher glycolytic capacity, maximum capacity of glycolysis, and non-glycolytic acidification than qHSC. Importantly, ASTX markedly increased glycolysis during HSC activation with facilitating lactate formation and secretion. Compared with
primary qHSC, aHSC had significantly lower expression
of glucose transporter 1, the major glucose transporter
in HSC, and its transcription factor hypoxia-inducible
factor 1α, which was markedly increased by ASTX. In
addition, human livers with cirrhosis and steatohepatitis
showed higher expression of genes regulating glycolysis
and macrophage markers than healthy livers. Our data
suggest that ASTX may prevent the activation of HSC
by altering glycolysis and the expression of genes involved in the pathways.
P09-141
Antihypertensive Effect of an Antioxidant Peptide Purified from the Edible Marine Animal Styela clava

Kang1*,

Kim1,

Kim1,

Nalae2
Eun-A
Junseong
You-Jin
Jeon , Soo-Jin Heo1. 1Jeju International Marine Science
Center for Research & Education, Korea Institute2 of
Ocean Science and Technology, Jeju, 63349, Korea, Department of Marine Life Sciences, Jeju 63243, Korea
This study investigated the antihypertensive effects of

an antioxidant peptide, Leu-Trp-His-Thr-His (LWHTH),
purified from Styela clava peptic hydrolysate, to assess
the bioactivity of the peptide and verify the value of S.
clava as a health-promoting food. Also, the study presented the structural evidence for the antihypertensive
effects of LWHTH. The inhibitory effect of LWHTH on
angiotensin I-converting enzyme (ACE) was measured
using colorimetric and in silico methods. LWHTH inhibited ACE with an IC50 value of 16.42±0.45 μM. LWHTH
structure was stable and its ACE inhibitory effect was
retained under simulated gastrointestinal conditions. In
silico simulations revealed that LWHTH binds the active
site of ACE (PDB: 1O86), with residues LW making the
ACE-LWHTH complex stable and residues HTH making the complex strong. Furthermore, LWHTH clearly
reduced blood pressure in spontaneously hypertensive
rats (SHR). These results indicate that LWHTH has a
potential of healthy functional food with antihypertensive
effect. Therefore, S. clava consumption may be beneficial
for human health.
P09-142

Persicaria Senticosa Alleviates Imiquimod-Induced
Poriasis-like Dermatitis in Mice via Inhibiting the IL6/STAT3 Signaling Pathway

Mi Ra Lee*, Yongjun Lee. Hongcheon Institute of Medicinal Herb, Hongcheon-gun, Gangwon, 25142, Republic
of Korea
Psoriasis is one of the most common inflammatory skin
disorder characterized by excessive generation of plaques
on the skin with typically long-lasting red, itchy, and
scaly lesions. We investigated that the effects of Persicaria senticosa (PS), an edible plant used in traditional
medicine, on psoriasis in imiquimod (IMQ) psoriasis-like
lesions in mice and keratinocyte proliferation in HaCaT
cells. Psoriasis Area and Severity Index (PASI) scores
and the HE staining showed that PS improved erythema,
scaling of skin and decreased epidermal thickness of ear
and dorsal back skin. Furthermore, PS inhibited keratinocytes hyperproliferation and IL-6/pSTAT3 overexpression induced by M5 cocktail (comprising IL-1α, IL17A, IL-22, OSM, and TNF-α) in HaCaT cells. These
results suggested that PS might be a potential therapeutic agent for the treatment of psoriasis.
P09-143
느타리, 큰느타리, 노루궁뎅이의 덖음처리 방법에 따른 항산
화 활성 변화 비교

안기홍1*, 조재한1, 한재구1, 박순애22. 1농촌진흥청 국립원예
특작과학원 인삼특작부 버섯과, 솔룸바이오텍
최근 성인병과 같은 각종 질병의 예방차원에서 기능성 천
연물 소재에 대한 관심이 증가되고 있다. 특히 버섯은 독특
한 향과 맛을 지니고 있을 뿐 만 아니라 다양한 영양소를
가지고 있으며, 항산화, 항암, 면역증강 등의 약리효과 등이
있는 것으로 알려져 있다. 하지만 생버섯 중심으로 시장이
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형성되어 있으며 저장기간이 짧아 가공제품 개발에 어려움
이 있다. 본 연구에서는 버섯 가공원료의 생산을 위하여
주요 식용버섯인 느타리, 큰느타리, 노루궁뎅이를 이용하
여 덖음처리 후 생리활성 물질 중 항산화 활성의 변화를
알아보고자 실험을 진행하였다. 덖음처리는 생버섯시료
200 g을 가정용 통돌이오븐으로 160°C에서 20분, 40분, 60
분 처리 후 열풍건조를 하였으며, 회전드럼식 로터리쿠커
를 이용한 실험은 생버섯 1,400 g을 7 mm로 절단한 후
수분율 7%가 되도록 초기 45°C, 30시간, 중기 60°C, 12시간
건조 후 로터리쿠커를 이용하여 170°C에서 로스팅하여 갈
변화를 시켰다. 각 통돌이오븐 시료 및 로스팅 시료들은
열수추출 반응기에서 24시간 추출 후 농축시켜 1 mg/mL
의 농도로 희석하여 분석실험에 이용하였다. 그 결과, 가정
용 통돌이오븐을 이용하여 최종 60분간 덖음 처리한 느타
리, 노루궁뎅이의 수분함량은 60%이상 이었으며, 큰느타
리는 55%이상인 것으로 나타났다. 느타리의 DPPH 라디컬
소거활성은 덖음처리 시간이 늘수록 활성이 낮아졌으며,
큰느타리와 노루궁뎅이는 큰 차이가 없었다. 회전드럼식
로터리쿠커를 이용한 덖음처리 시료의 DPPH 라디컬 소거
활성은 생시료에 비하여 로스팅 후 활성이 낮았던 반면,
아질산염 소거활성과 총 폴리페놀 함량은 로스팅 후 큰느
타리 및 노루궁뎅이가 생시료에 비하여 높아지는 것으로
나타났으며, 느타리시료는 로스팅 전후 큰 변화가 없었다.
위와 같은 결과로부터 로스팅 처리는 여러 가공방법들 중
에 천연원료의 이화학적 특성을 증진시키는 방법 중에 하
나임을 확인하였으며, 향후 다양한 조건과 버섯시료들을
이용하여 로스팅 처리별 및 버섯 품목별 영양성분 효능과
가공적성 평가가 이루어져야 할 것이다.
P09-144
Isolation and determination of active compounds from
Shihogyeji-Tang

Soo Hyun Kim, Yun Ju Kwon, Joon Yeop Lee, Jong Bum*
Kim, Eon Mi Kim, Jong Suk Jeong, Myoung Lae Cho .
National Institute for Korean Medicine Development,
Gyeongsan, 38540, Korea
The major compounds were isolated from Shihogyejitang (SGT) and biological activities were determined using antioxidant (DPPH, ABTS radical scavenging activity) and NO inhibitory activities. The structural elucidation of obtained nine compounds were determined as
paeoniflorin, liquiritin, liquiritin apioside, cinnamic acid,
wogonoside, baicalein, baicalin, 6-gingerol, and glycyrrhizin. In addition, the four compounds (liquiritin, liquiritin apioside, wogonoside, and 6-gingerol) in SGT were
first reported in this study. The bioactivities of SGT, hot
water extract (HWE) of various medicinal herbs, and
natural compounds were observed that the SGT showed
strong DPPH and ABTS radical scavenging activities
with IC50 values of 697.9, 593.3μg/mL respectively. In addition, strongest DPPH and ABTS radical scavenging
activities were observed from HWE of Scutellaria baicalensis among the HWE of medicinal herbs. Moreover, the
baicalein and baicalin from S. baicalensis showed highest
DPPH (7.5 and 6.4 μg/mL) and ABTS (9.7 and 20.2 μg/
mL) radical scavenging activities. The strong NO inhibitory activities were observed from SGT (84%) and HWE

of ginseng (83.8%) and S. baicalensis (80.8%) at the concentration of 1,000 μg/mL. The NO suppressions of wogonoside (65.5%) and baicalein (53.3%) were comparable
to those of positive control, quercetin, and NO inhibitory
activity of baicalin (78.9%) observed significantly higher
than quercetin (66.2%) at the concentration of 12.5 μg/
mL. Therefore, these results suggest that the major active compounds in SGT were determined as wogonoside,
baicalin, and baicalein from S. baicalensis.
P09-145
Osteoblastogenic Activity of Tenebrio molitor Larvae
Oil on the MG-63-Osteoblastic Cell

Minchul Seo*, Minhee Baek, Joon Ha Lee, Hwa Jeong
Lee, In-Woo Kim, Sun Young Kim, Jae-Sam Hwang,
and Mi-Ae Kim. Department of Agricultural Biology, National Institute of Agricultural Sciences, Rural Development Administration, Wanju-gun, Jeonbuk 55365, Korea
Recently, Korea has reached the aged society with the
rapid increase of the elderly population. At the same time,
the occurrence of osteoporosis, a representative geriatric
disease, has become a social problem. To investigate the
novel and natural materials for promoting osteoblastogenesis, we investigated the osteoblastogenic activity of
Tenebrio molitor larvae oil (TMO) on the MG-63 preosteoblast cells. The cytotoxicity and proliferation effects
of TMO on MG-63 cells were measured by MTS assay.
There was no cytotoxicity up to 80 μg/mL. At 40 and
80 μg/mL of TMO treated for 48 h, which were elevated
the cell proliferation up to about 120% versus control,
respectively. And the osteoblastogenic activity of TMO
was measured with alkaline phosphatase (ALP) activity
at 5 days. As the results, the 5 to 80 μg/mL of TMO increased ALP activities significantly compared with control. In addition, the expression level of ALP and Runx2,
which is osteoblastogenic markers, were markedly increased after treatment of TMO for 5 days, respectively.
These results provide evidence that the TMO promoted
osteoblastogenesis through the increasing the gene and
protein expression of ALP and Runx2, and suggest that
the TMO may be a potential agent for bone formation
and preventing osteoporosis.
P09-146
Hepatoprotective Effect of Kushenol C against Acetaminophen-Induced Liver Injury in Mice

1, Ji-su Kim2, Denis
Byoung Ok 2,3Cho1*, Hyun Ju Kang
Nchang Che , Jae Young Shin1, Seon Il Jang1,2. 1Research Institute,
Ato Q&A Co. Ltd, Jeonju, Jeonbuk
54840, Korea, 2Department of Health Management,
Jeonju University, Jeonju, Jeonbuk 55069, Korea, 3Department
of Food Science and Technology, Chonbuk National
University, Jeonju, Jeonbuk 54896, Korea
Sophora flavescens, also known as Kushen, has traditionally been used as an herbal medicine. In the present
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study, we evaluated the ameliorative effects of kushenol
C (KC) from S. flavescens against acetaminophen
(APAP)-induced hepatotoxicity in mice. Pre-treatment
with KC significantly attenuated the serum enzymatic
activity of aspartate aminotransferase and alanine aminotransferase as well as liver lipid peroxidation in APAPtreated mice. Pre-treatment with KC ameliorated histopathological changes in APAP-treated mice. Pre-treatment with KC significantly alleviated the production of
pro-inflammatory mediators in APAP-treated mice. Furthermore, pre-treatment with KC increased the activity
of antioxidant enzymes in APAP-treated mice. Pretreatment with KC also increased the protein levels of
OGG1, HO-1, and NRF2 in APAP-treated mice. More
so, pre-treatment with KC inhibited the protein levels
of γ-H2AX in APAP-treated mice. Taken together, these
results showed that KC treatment has potentials as therapeutic agent against liver injury through the suppression of oxidative stress.
P09-147
Effect of Aronia Fruit as a Feed for Fasting Stage on
Tenebrio molitor Larvae

Seul-Bi Lee*, Jong-Won Kim, Sung-Mun Bae, YeonHyeon Hwang Kim, Si-Lim Choi, Kwang-Pyo Hong.
Environmental Agriculture Research Division, Gyeongsangnam-do Agricultural Research & Extension Services,
Jinju 52733, Korea
The larva of mealworm, Tenebrio molitor, is registered
as a food ingredient in Korean Food Standards Codex
in 2016. Recently, edible insect farms are increasing due
to the high nutritional value of edible insect in Korea.
To increase the consumption of edible insects and improve the income of edible insect farmers, the functionality of edible insects should be developed. To harvest,
the edible insects must be starved for two days to remove
the waste in their internal organs. But some of them are
damaged in two days after feed withdrawal in a farm.
Therefore, this study was conducted to investigate the
effects of the harvesting feed on the mealworm. Aronia
fruits as feed for fasting stage were fed to mealworm
for 0, 24 and 48 h to research their effects on the larvae.
The larval weight of mealworm fed aronia fruits for 24
h (211 g) and 48 h (209 g) after harvest was higher than
those of the control (200 g) at 5.4% and 4.5% respectively
(P <0.05). The survival rate for 24 h (99%) and 48 h
(98%) was higher than those of the control (97%) at 2.1%
and 1.3%, but there was no significant feed effect. These
results suggest aronia fruit could be used as harvesting
feed for mealworm.
P09-148
Inhibitory effects of soybeans (Glycine max) isoflavone extracts on breast cancer cell(MCF-7) proliferation and estrogen receptor activation

Han-Na Chu*, Ki-Ok Kim, Soo-Muk Cho. National In-

stitute of Natural Sciences, Rural Development Administration, Wanju 55365, Korea
Breast cancer is the most often malignant tumor makes
females difficult to treat. About 70% of all breast cancers
are “Estrogen Receptor (ER) positive.” MCF-7 cell lines,
human breast adenocarcinoma cell lines, are used ubiquitously in study for ER positive breast cancer cell experiments. The purpose of this study was to evaluate the
inhibitory effects of cell proliferation and ER activation
on MCF-7 cells by treating with isoflavone acetonitrile
extracts from defatted soybean flours of different four cultivars (Daewon, Poongsan, Cheongja3, and Ilpumgeomjeong). Isoflavone was extracted from soybean flours using 80% acetonitrile at room temperature for 2 hours by
auto shaker and extracts were lyophilized. Cells were
treated with isoflavone extracts and defatted soybean
fours at concentrations of 20 μg/mL and 100 μg/mL, respectively, and cultured for 5∼6 days, and counted cell
numbers and measured ER-alpha. As a result, soybean’s
inhibitory effect on the growth of MCF-7 cells was significantly increased compared to the control groups. The5
average of cell numbers in control group was 42.7×10
as the highest cell count and ER-alpha contents in the
soybean-containing plates was 16% less than the control
at a concentration of extracts of 20 μg/mL. MCF-7 cells
were treated with defatted soybean flours significantly
inhibited cell proliferation compared to the control group.
Thus, isoflavone in soybean have been shown to inhibit
breast cancer cell viability and reduced incidence of female from estrogen sensitivity.
P09-149
Changes of nutritional contents and antioxidant activities in cooked oat rices after application of an in vitro
digestion model

Han-Na Chu*, Ki-Ok Kim, Soo-Muk Cho. National Institute of Natural Sciences, Rural Development Administration, Wanju 55365, Korea
The aim of this study is to evaluate changes of nutritional contents and antioxidant activities in cooked oat
rices after an in vitro digestion model process. The rice
and hulled oats were used to make cooked oat rices according to different amount of oats. The ratios of oats
to rices were 0 to 10 (0%, amount of oats), 2 to 8 (20%),
3 to 7 (30%) and 5 to 5 (50%). Soaking oats conducted
for 30 min with water and cooked oat rices of 4 types
for 1 hour by electric rice cooker. An in vitro digestion
model including the oral, gastric and intestinal phases
was performed with oat rices and digestive enzymes, being final extraction analyzed polyphenol, flavonoid, βglucan, total starch contents and ABTS radical scavenging activities. As a result, total polyphenol and flavonoid
contents of oat rices increased as amount of oats increased and total phenol contents were significantly higher after digestion than before digestion. The total starch
content was decreased with increasing oat ratios and
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these contents were showed that after digestion of oat
rices lower significantly about 79% than before digestion.
This result was proved that digestion processes play a
very important role in the breaking down the starch in
rice and oat rices. The content of β-glucan was increased
as amount of oats increased and the ratio of oat rice
mixed with 20% and 30% of oats was significantly higher
after digestion than before digestion. After digestion of
cooked oat rices was significantly higher than before in
ABTS radical scavenging activities. Therefore, an in vitro digestion process seems to increase nutritional contents and antioxidant activities in cooked oat rices.
P09-150
Anti-diabetic and Anti-diabetic Complications Effects
of Components Isolated from Morus alba Branch

1, Se
Ryeong Ha2 Kwon1*, Niha2 Thaku1,, Binod 1Timalsina
1
Eun Park , Jae Sue Choi , Hyun Ah Jung . Department
of Food Science and Human Nutrition,
Jeonbuk National
University, Jeonju 54896, Korea, 2Department of Food
Science and Nutrition, Pukyong National University, Busan 48513, Korea
Diabetes Mellitus (DM) is a typical chronic metabolic disease caused by hyperglycemia. DM management can
not only improve the quality of life of the people, but it
can also lead to social achievements. Since all parts of
M. alba have been reported to exhibit a variety of purposes, including anti-DM and its complication activities.
Therefore, we focused on anti-DM assays, including αglucosidase and formation of advanced glycation end
products (AGEs) inhibition. Through bioactivity-guided
fractionation, ethyl acetate fraction of M. alba branch was
subjected to open column chromatography to isolate compounds, including kuwanon C (1), moracin M (2), dihydromorin (3), oxyresveratrol (4), norartocarpetin (5), and
kuwanon G (6). All fractions and compounds showed remarkable inhibitory effects on α-glucosidase, as compared
to positive control, acarbose. Similarly, most of the fractions and compounds displayed strong inhibitory activity
against AGEs formation in comparison to aminoguanidine. Also, enzyme kinetic study indicated all compounds
showed mixed type inhibition pattern towards α-glucosidase, which is supported by molecular docking analysis. The presence of resorcinol group is likely to enhance the inhibition of α-glucosidase and AGEs formation. Therefore, compounds isolated from Morus alba
branch can be used as multiple targeted agents for the
treatment of DM and its complications.
P09-151
Cholinesterase Inhibitory Activity of the Components
Isolated from Morus alba Branch

1, Se
Ryeong Ha2 Kwon1*, Niha2 Thaku1, Binod Timalsina
1
1
Eun Park , Jae Sue Choi , Hyun Ah Jung . Department
of Food Science and Human Nutrition,
Jeonbuk National
University, Jeonju 54896, Korea, 2Department of Food

Science and Nutrition, Pukyong National University, Busan 48513, Korea
Alzheimer’s disease (AD) is the most common neurodegenerative disorders that causes cognitive decline, memory loss and dementia. Oxidative stress and low level
of acetylcholine in the central nervous system may cause
progression of AD. Therefore, we focused on anti-AD
and simultaneously anti-oxidant activities of components of Morus alba branch, performing
anti-cholinesterase and peroxynitrite (ONOO-) scavenging activities.
Bioactivity-guided fractionation of ethyl acetate fraction
of M. alba branch led to the isolation of compounds, including kuwanon C (1), moracin M (2), dihydromorin (3),
oxyresveratrol (4), norartocarpetin (5), and kuwanon G
(6), using open column chromatography. Their structures
were
identified with the spectroscopic analysis technique
(1H NMR and 13C NMR). Fraction 15 and its isolated
compounds 4 and 6, exhibited potent inhibitory activities
in both acetylcholinesterase and butyrylcholinesterase
(BChE) as compared to the positive control, berberine.
Among all the tested compounds, compound 1 displayed
the most strong activity against BChE (IC50=2.64 μM).
Moreover, all fractions
and compounds displayed remarkable ONOO- scavenging activity in comparison with
L-penicillamine, positive control. Therefore, compounds
having resorcinol group isolated from M. alba branch can
be used as cholinesterase inhibitors for the treatment of
AD.
P09-152
Anti-cholinesterase and Antioxidant Constituents from
Morus Radix

1*, Ryeong Ha Kwon1, Binod Timalsina1, Se
Niha Thaku
2
Eun Park , Jae Sue Choi2, Hyun Ah Jung1. 1Department
of Food Science and Human Nutrition,
Jeonbuk National
University, Jeonju 54896, Korea, 2Department of Food
Science and Nutrition, Pukyong National University, Busan 48513, Korea
Alzheimer’s disease (AD) is a progressive neurological
disease encompassing deterioration of cognitive functions
and behavioral changes. Oxidative stress, neuroinflammation and degeneration of cholinergic neurons are the potential reasons for AD. The aim of the present study was
to determine the anti-cholinesterase and antioxidant activities of the compounds isolated from the non-polar
fraction (CH2Cl2) of M. alba root bark (MRB). Bioactivity-guided fractionation was conducted using repeated
silica gel, RP-18 gel and sephadex LH-20 column chromatography to obtain sanggenofuran A (1), betulinic
acid (2), cathafuran A (3), mulberrofuran D (4) and
sanggenol L (5). Cholinesterase inhibition assays, including acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) inhibitory -activities were evaluated along
with peroxynitrite (ONOO ) radical scavenging activity.
As a result, compound 3 exhibited the most potent AChE
and BChE inhibitory activities and also showed a strong
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ONOO-scavenging activity. Moreover, in the enzyme kinetic study, all the compounds revealed mixed type inhibition mode against AChE and BChE. All the tested
compounds were arylbenzofurans having prenyl or geranyl groups except compound 4 being a isoprenylated
flavonoid and compound 5, a triterpenoid. The results suggest that the presence of prenyl or geranyl group on 2arylbenzofurans and flavonoid, and a triterpenoid skeleton could be promising targets in neurodegenerative
diseases. Thus, the compounds isolated from MRB may
play a significant role for the management of AD.
P09-153
Antibrowning and Antioxidant Effects of Plum Seed
Extracts

Ji-Won Park*, Tae-Jung Lee, Syng-Ook Lee. Department
of Food Science and Technology, Keimyung University,
Daegu 42601, Korea
In this study, we selected plum (Prunus salicina L.) seeds
as an antibrowning material candidate through screening
of various natural extracts, and antibrowning and antioxidant activities of 70% prethanol extracts from three
different plum cultivars (Formosa, Soldam and Dodam)
were then analyzed. The yield of plum seed extract was
1.72～3.34%, and Formosa seeds showed relatively high
yield. As results of measuring the antibrowning effect
on potato supernatant and the inhibitory effect on polyphenol oxidase, Soldam seed extract showed the highest
antibrowning effect. In addition, Soldam and Formosa
seed extracts showed the greatest free radical scavenging
activity against ABTS and DPPH radicals, respectively.
These results suggest that plum seed extracts represent
potential sources of natural antibrowning and antioxidant
agents.
P09-154
Different Levels of Skin Whitening Activity among
3,6-Anhydro-L-galactose, Agarooligosaccharides, and
Neoagarooligosaccharides.

1,2, Jae-Eun Lee1, Yubin Ha1,
Mirim Kwon31*, Ji Hye Kim
3
Eun Ju1 1Yun , Sora Yu , Kyoung Heon Kim3, Nam Joo
Kang . School of Food Science and Biotechnology,
Kyungpook
National University, Daegu 41566, Korea,
2Korean Medicine Application Center, Korea Institute of
Oriental Medicine, Daegu 41062, Korea, 3Department of
Biotechnology, Graduate School, Korea University, Seoul
02841, Korea
3,6-Anhydro-l-galactose (AHG), a major monomeric
constituent of red macroalgae (Rhodophyta), was recently reported to possess skin whitening activity. Moreover,
AHG-containing oligosaccharides, such as agarooligosaccharides (AOSs) and neoagarooligosaccharides
(NAOSs), have various physiological activities, including
anti-inflammatory, antioxidant, and skin moisturizing
effects. In this study, AHG and NAOSs were produced

from agarose by enzymatic reactions catalyzed by an endo-type β-agarase, an exo-type β-agarase, and a neoagarobiose hydrolase. In an in vitro skin whitening activity assay of AHG, AOSs, and NAOSs at 50 μg/mL,
AHG showed the highest skin whitening activity in both
murine B16 melanoma cells and human epidermal melanocytes; this activity was mediated by the inhibition of
melanogenesis. Neoagarotetraose and neoagarohexaose
also exhibited in vitro skin whitening activity, whereas
neoagarobiose and AOSs with degrees of polymerization
of 3 (agarotriose), 5 (agaropentaose), and 7 (agaroheptaose) did not. Therefore, AHG is responsible for the skin
whitening activity of agar-derived sugars, and the structural differences among the AHG-containing oligosaccharides may be responsible for their different skin whitening activities.
P09-155
Cholinesterase Inhibitory and Radical Scavenging
Potentials of Compounds Isolated from the Polar Fraction of Morus alba L. Root Bark and Their StructureActivity Analysis

1*, Ryeong Ha Kwon1, Niha Thaku1, Se
Binod Timalsina
2
Eun Park , Jae Sue Choi2, Hyun Ah Jung1. 1Department
of Food Science and Human Nutrition,
Jeonbuk National
University, Jeonju 54896, Korea, 2Department of Food Science and Nutrition, Pukyong National University, Busan
48513, Korea
Alzheimer’s disease (AD) progression is evidenced with
the detrimental effect of free radicals on the forebrain
cholinergic neurons hindering the central cholinergic neurotransmission which enhances the neuronal deaths. To
our best knowledge, researchers are still unaware about
the anti-AD therapeutic potential of compounds isolated
from polar fraction of Morus alba root bark (MRB).
Therefore, this study is aimed at the polar fraction (nBuOH) of MRB to address the research lag. Bioactivity-guided fractionation led to the isolation of five glycosides; mulberroside A (1), mulberroside B (2), kelampayoside A (3), esculin (4), and xeroboside (5) by repeated
open column chromatography. The anti-AD potential was
scrutinized by using the acetylcholinesterase (AChE) and
butyrylcholinesterase (BChE) inhibiting assays along
with the radical scavenging assays. All the isolated compounds depicted AChE inhibitory activity (IC50=65.66 μM
∼141.82 μM) as compared to the BChE inhibition (IC50=
179.07 μM∼580.45 μM). The enzyme kinetics analyis
showed mixed type of inhibition among all the isolated
compounds. Moreover, compound 1 also exhibited the
potent radical scavenging activities. The result also suggested that the increasing glycoside linkage was responsible for the reduced enzyme inhibition. Taken together,
the results from the present study will be the milestone
in developing the promising multi-dimensional natural
preventive and therapeutic agents against the neurodegenerative diseases like AD.
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P09-156
Effects of Mixture Containing Material Edible insects
Enzyme-Hydrolysate on Alcohol-Metabolizing Enzyme
Activities

Meong-Soo
Jeong1*, Jong-Chul
Lee1, Min-Ho
Lee2, Soo2
1
1
In Ryu
, Sung-Tae Kim , Jee-Hee Kang , Hyun-Jung
Lee1, An-Na Kim1, Won-Young Jeong1. 12Hanmi Natural
Nutrition Co., Ltd., Paju 10808, Korea, Department of
Food Technology & Services, Eulji University, Seongnam 13135, Korea
Alcohol absorbed from drinking is broken down into water and CO2 by the alcoholysis enzymes called alcohol
dehydrogenase (ADH) and aldehyde dehydrogenase
(ALDH). Many free radicals are formed in this process,
and there are reported methods to remove these free radicals using natural substance. In this research, DPPH radical scavenging activity, ADH enzyme activity, ALDH
enzyme activity of various natural substances and their
extracts were confirmed. The results of the experiment
showed that DPPH radical scavenging activity was high
in enzymatically modified tenebrio molitor, enzymatically
modified gryllus bimaculatus, hovenia dulcis fruit, and
artemisia princeps extract. ADH enzyme activity was
high in artemisia princeps, cirsium japonicum, enzymatically modified tenebrio molitor and enzymatically modified protaetia brevitarsis seulensis larva, and ALDH enzyme activity was high in artemisia princeps, enzymatically modified tenebrio molitor and cirsium japonicum.
2 prototypes were manufactured using these extracts. 3
hangover relieve products which include edible insect
and 2 normal hangover relieve products were purchased
from drugstores and manufacturers, and with the 2 prototypes, DPPH radical scavenging activity, ADH enzyme
activity, ALDH enzyme activity were measured. As a result, the order in which the DPPH radical scavenging activity was the highest is normal hangover relieve product
A, edible insect hangover relieve product B, and prototype A. The order in which the ADH enzyme activity
was the highest is normal hangover relieve product A,
prototype A, and edible insect hangover relieve product
B. Lastly, the order in which the ALDH enzyme activity
was the highest is prototype B, prototype A, and edible
insect hangover relieve product B. After integrating the
results, the prototype A and B which include enzymatically modified edible insect had higher DPPH radical
scavenging activity, ADH enzyme activity, and ALDH
enzyme activity than hangover relieve products on the
market.
P09-157
Anti-obesity Effect of Silk Peptide in High-fat Dietinduced Obese Mice

Kippeum Lee*, Jae-Hoon Oh, Heegu Jin, Sungwoo Chei,
Hyun-Ji Oh and Boo-Yong Lee. Department of Food
Science and Biotechnology, CHA University, Seongnam,
Gyeonggi-do, 13488, South Korea

Obesity is associated with metabolic syndrome and chronic disease, and is caused when excessive fat accumulations in adipose tissue. Adipose tissue is consisted of
two different types of adipose tissues: white adipose tissue (WAT) which accumulates energy, and brown adipose tissue (BAT) which dissipates energy as heat. Recently, it has been known for that is another type of
WAT, in which UCP1 highly expressed. It called beige
or BAT-like fat in WAT. An increase in WAT-to-BAT
trans differentiation is an important mechanism that is
used to combat fat accumulation. The aim of this study
is to determine the mechanism of silk peptide to prevent
high-fat diet induced obese and induced browning and
reduces fat accumulation in WAT, through in vivo study.
Silk peptide (SP) and extracts of silkworm have diverse
pharmacological activities, inducing hyperglycemia, hyperlipidemia, and anti-oxidant effect. As well as, SP decreases lipid metabolism and body fat accumulation. However the molecular mechanisms whereby silk peptide may
induce browning and inhibit fat accumulation in WAT
have yet to be established. In this research, silk peptides
increases UCP1 expression in WAT. As well as, SP induces BAT-like differentiation of adipocytes and thermogenic activation, a process that also involves the upregulation of FAO. In conclusion, we suggest that SP
induced UCP1 activation in WAT have prospective therapeutic value for obesity suppression and associated metabolic disease.
P09-158
Silk Peptide Regulates Innate-like B cell in Aged
C57BL/6 Mice

Sungwoo Chei*, Hyun-Ji Oh, Kippeum Lee, Heegu Jin,
Jae-Hoon Oh, Boo-Yong Lee. Department of Food Science and Biotechnology, CHA University, Seongnam,
Gyeonggi-do, 13488, South Korea
Age-related changes in the immune system contribute
to increasing elderly people’s chances of developing metabolic disease, infectious diseases, autoimmune or cancer.
Immunosenescence is characterized by the over increasing of cell-mediated immune function, as well as the increasing of moral immune response. Age-dependent defects in senescent T cell or Memory B cell function coexist with age-related changes within the adaptive immune
system. Innate-like B cell is heterogeneous populations
of non-conventional B cells with innate detection and response characteristics. Innate-like B cell consists of
B1REL cell, marginal zone B cell, and other cells associated with B cell in mice. In this paper, we evaluated the
efficacy of silk pepetide against innate-like B cell according to aging. We investigated the population of B1REL
cell and B2 cell as known as B cell subset with splenocyte in young and aged C57BL/6 mice. As a result,
B1REL cells had an excessive increase in population in
the aged mouse control group than in the young mouse
control group. In addition, we investigated that the B1REL
cell population was significantly reduced in the aged
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mouse with silk peptide group than in aged mouse control
group. In contrast to B1REL, the population of B2 cell
decreased compared to the young mouse control group
in the aged mouse control group, and the aged mouse
group with silk peptide group increased than aged mouse
control group. In conclusion, the silk peptide modulates
the population of innate like B cell, which is excessively
increased or decreased by aging in C57BL/6 mice.
P09-159
Anti-obesity Effects of Cardamonin in 3T3-L1 Cells

Heegu Jin*, Kippeum Lee, Sungwoo Chei, Hyun-Ji Oh,
Jae-Hoon Oh, Boo-Yong Lee. Department of Food Science and Biotechnology, College of Life Science, CHA
University, Seongnam, Gyeonggi 13488, Korea
Obesity develops when dietary energy intake exceeds
energy expenditure, and can be associated with metabolic
syndrome. Recent studies have shown that dietary phytochemicals can promote energy expenditure by inducing
the browning, which converts white adipose tissue
(WAT) to brown-like (beige or brite) adipocytes in WAT.
These beige adipocytes share characteristics with brown
adipocytes, which demonstrates high levels of mitochondrial biogenesis and dissipates energy as heat because
it expresses uncoupling protein 1 (UCP1). This study investigated whether cardamonin suppresses lipogenesis
by promoting browning reaction. Anti-obesity potential
of cardamonin was evaluated in 3T3-L1 adipocytes. Accumulation of lipid droplets and adipocyte-specific genes
were observed using Oil red O staining, western blot,
and quantitative RT-PCR (qPCR) analysis. Cardamonin
treatment inhibited lipid droplet accumulation and reduced the expression of the adipogenic proteins CCAAT/
enhancer-binding protein alpha (C/EBPα) and fatty acidbinding protein 4 (FABP4), and the lipogenic proteins lysophosphatidic acid acyltransferase theta (LPAATθ),
lipin 1, diacylglycerol acyltransferase 1 (DGAT1), sterol
regulatory element-binding protein 1 (SREBP1), and fatty
acid synthase (FAS). Cardamonin also induced the expression of the browning marker genes PR domain containing 16 (PRDM16), peroxisome proliferator-activated
receptor gamma coactivator 1-alpha (PGC1α), and UCP1
at the mRNA and protein levels, and induced mRNA expression of CD137, a key marker of beige adipocytes. Our
findings demonstrate novel effects of cardamonin to
stimulate adipocyte browning and suppress lipogenesis,
implying it may have potential as an anti-obesity agent.
P09-160
Anti-inflammation and Anti-oxidation Effect of Gintonin
in C2C12 Cell

Jae-Hoon Oh1 1*, Ji-Hyeon
Song1, 1Sungwoo Chei12,
1
Kippeum Lee , Heegu Jin , Hyunji-Oh , Sun-Hye Choi ,
Seung-Yeol Nah2 and Boo-Yong Lee1. 1Department of
Food Science and Biotechnology, College of Life Science,
CHA University, Seongnam, Kyonggi, 13488, Republic of

Korea, 2Ginsentology Research Laboratory and Department of Physiology, College of Veterinary Medicine,
Konkuk University, Seoul 05029, Republic of Korea
Heat stress can be caused by various environmental factors. When exposed to heat stress, oxidative stress and
inflammatory reaction occur due to increase of reactive
oxygen species (ROS) in the body. In particular, inflammatory and oxidative stress responses induced by heat
stress are common in muscle tissue. Muscle tissue is the
most exposed to heat stress and is directly affected. Gintonin is a non-saponin component of ginseng, a glycolipoprotein. It is known that it has excellent neuroprotective
effect. Therefore, we aimed to confirm the protective effect against heat stress by using gintonin. C2C12 cells
were exposed to high temperature stress for 1 h, 12 h,
and 15 h, and the expression of signals was analyzed
by time. Changes in the expression of the factors that
were observed under heat stress were confirmed at the
protein level. Exposure to heat stress increases phosphorylation of p38 and ERK and increases expression of
inflammatory factors such as p-NF-κB and NLRP3.
Activated inflammatory signals also increase the secretion of inflammatory cytokines such as IL-6 and IL-18.
Also, expression of GR and catalase related to oxidative
stress is increased. However, it was confirmed that the
changes due to the heat stress were suppressed by the
gintonin treatment. Therefore, we suggest that gintonin
helps to protect heat stress in muscle tissue and prevent
tissue damage by oxidative stress and inflammation.
P09-161
Effect of Silk Peptide on the Immunoglobulin from
C57BL/6 Mice Serum

Hyun-Ji Oh*, Sungwoo Chei, Kippeum Lee, Heegu Jin,
Jae-Hoon Oh, Boo-Yong Lee. Department of Food Science and Biotechnology, CHA University, Seongnam,
Gyeonggi-do, 13488, South Korea
Age-associated alterations of the immune system include the enhancement of a pre-inflammatory cytokine
and immunoglobulin (Ig) production induces dysfunctional immune response. In immune response, it is important
to maintain proper amount of cytokine and immunoglobulin within the serum, but the elderly fail to maintain
constancy. In particular, the immunoglobulin secreted by
plasma B cells play a key role in the defense against
pathogens in adaptive immunity, so the constancy of immunoglobulin is more important in elderly. Aging increases levels of serum IgG, IgA and IgM, which reduces
sensitivity to various antigen and causes a reaction to
self-antigen. We suggested an effective natural compound
to regulate the constancy of immunoglobulin in aged mice
serum. Silk peptide is well known as bioactive component, but it remains unknown whether it is effective for
immune response in aged mice. In this study, aged (12
month) and young (5 week) female C57BL/6 mice were
orally administered the Silk peptide daily for 5 weeks,
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and total serum from aged and young mice were analyzed. As a result, the increased amount of immunoglobulin in aged mouse serum was reduced as much as the
young mouse by Silk peptide. This novel result demonstrates that Silk peptide could be used in immune therapies to recover a humoral response of elderly population.
P09-162
Anti-Inflammatory Effects of Water Extract from the
Vaccinium corymbosum in Cytokine-Stimulated Keratinocytes

Jeongjin
Park1,2*, Sumin1,2 Pyeon1, Eunji 4Jeong1, Eungpil
3
Kim
, Ok-Kyung Kim , Jeongmin Lee , Woojin Jun1,2.
1Division of Food and Nutrition, Chonnam National University, Gwangju 61186, Korea, 2Research Institute for
Human Ecology, Chonnam
National University, Gwangju 61186, Korea, 3Biopharmaceutical
Research Center,
Hwasun 58141, Korea, 4Department of Medical Nutrition,
Kyung Hee University, Yongin 02447, Korea
Atopic dermatitis (AD) is a chronic, relapsing inflammatory skin disease accompanied by itching. It is a complex
disease involving environmental factors and genetic factors. In this study, we examined antioxidative effect and
inflammation-reventing effect of the water extract from
Vaccinium corymbosum (VCW) in HaCaT cells. The
mRNA expression levels of inflammation factor tumor
necrosis factor (TNF)-α, interferon (IFN)-γ, interleukin
(IL)-6, CCL17/TRAC, and CCL11/eotaxin in HaCaT cells
are decreased by the VCW in a dose-dependent. Therefore, the results of the present study suggest that VCW
has anti-inflammatory and anti-allergic properties in
TNF-α and IFN-γ-stimulated HaCaT cells, which are
associated with the inhibition of pro-inflammatory cytokines and chemokines via the NF-κB pathway.
P09-163
Immuno-Enhancement Effect of Aqueous Extract from
Salvia plebeia on Raw264.7 and Splenocytes

Jinseop
Shin1*, Shintae1,2 Kim1, Jeongjin 4Park1,2, Min-jae
3
Lee
, Ok-Kyung Kim , Jeongmin Lee , Woojin Jun1,2.
1Division of Food and Nutrition, Chonnam National University, Gwangju 61186, Korea, 2Research Institute for
Human Ecology, 3Chonnam National University, Gwangju4 61186, Korea, FromBio Co., Ltd., Suwon 16681, Korea,
Department of Medical Nutrition, Kyung Hee University,
Yongin 02447, Korea
Important of the host immune system is various immune
cells and organs that cooperated in protecting the body
against infections of pathogens, injury and external contaminants. This study was performed to investigate the
immnno-enhancement effects of aqueous extract from
Salvia plebeia (SP), SP was extracted with 85oC water
(SPW 85). Cell viability assay of SPW 85 were measured
using the XTT method. SPW 85 did not exhibit cytotoxicity at or below 200 μg/mL. SPW85 had immunostimu-

latory activities, we investigated its effects on phagocytosis activity, Nitrite oxide (NO) product and cytokine
secretion on Raw264.7 cell. Phagocytic activity was increased in Raw264.7 cell, while SPW85 revealed the concentration-dependent enhancement. Nitrite oxide (NO)
product in Raw264.7 cell, SPW85 was increased significant difference of control group and NO product was
dose-dependent increased of SPW 85. TNF-α levels in
dose-dependent manner. Based upon the results, it is suggested that SPW 85 was a natural antioxidant material
for health, which leads to a good ingredient for functional
foods.
P09-164
Protective Effect of Vaccinium corymbosum Ethanol
Extract on Oxidative Stress-Induced C2C12 Myoblast
Cells

Eunji3 Jeong1*, Shintae4 Kim1, Jeongjin
Park1,2, Yanghee
1,2
1
You , Kyungmi Kim , Woojin Jun . Division of Food
and Nutrition, 2Chonnam National University, Gwangju
61186, Korea, Research Institute for Human Ecology,
Chonnam
National University, Gwangju 61186, Korea,
3University Industry Liaison Office of CNU, Chonnam
National University, Gwangju 61186, Korea, 4Department
of Biofood Analysis, Korea Bio Polytechnic, Ganggyung
32943, Korea
In this study, we aim to investigate the protective effect
of ethanol extract from Vaccinium corymbosum (VCE)
on oxidative stress induced in C2C12 myoblast cells. We
examined the concentration dependence of cytotoxic effects of VCE in various concentrations (20～100 μg/mL).
We found that VCE displayed no cytotoxicity at the respective concentrations in C2C12 cells. On cytotoxicity,
VCE was safe at concentration of 100 μg/mL. Besides
It was measured about H2O2 protective effect of VCE.
The cell viability was about 60% in H2O2 treated group
compared to control, and C2C12 cell viability increased
in VCE treated group. Also intracellular ROS level was
measured by DCF-DA method. The intracellular ROS
level was higher in H2O2 group than control. But the intracellular ROS level was decreased VCE treated group
compared to H2O2 group. These results are show that
VCE might have high anti-oxidative capacity, which
could be positively correlated to the endurance exercise.
P09-165
Effect of Aqueous Extract from Curcuma longa L.
Supplementation on Muscle Function in Mice

Shintae
Kim1*, Jeongjin Park1,2, Kyungmi Kim3, Woojin
1,2
1
Jun . Division of Food
and Nutrition, Chonnam National
University, Korea, 2Research Institute for Human
Ecology, Chonnam National University, Korea, 3Department
of Biofood Analysis, Korea Bio Polytechnic, Korea
Curcuma longa L. (turmeric) is a well-known phytocompound and food additives and has multifunctional bioac-
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tivities. However, few studies have examined its effects
on skeletal muscle atrophy. The aim of this study was
to evaluate the muscle function of aqueous extract from
Curcuma longa L. (CL). Male ICR mice from three groups
designated vehicle; CON, dexamethasone; DEX, dexamethasone with CL (1,000 mg/kg/body weight); CLW,
were trained by climbing exercise and orally administrated with CLW every other day for 14 days. The muscle function was determined by grip strength, muscle
weight, and level of muscle-associated biomarkers mRNA
expression. Dexamethasone supplementation significantly decrease body weight, grip strength, and gastrocnemius muscle weight compared to the CON after 7 days.
But, CLW supplementation significantly increase grip
strength, and inhibition of gastrocnemius muscle weight
loss compared to the CON after day 14. Moreover, CL
caused the decreases in mRNA expressions of myostatin,
MuRF-1, and atrogin-1 grom gastrocnemius muscle
while dexamethasone injection increased it. However, the
mRNA expression level of mTOR, protein synthesis factor, increased the CLW. These findings suggest that
Curcuma longa L. water extract can prevent the dexamethasone-induced muscle atrophy via inhibition of muscle specific E3 ligases expressions and increased the
mRNA expression of muscle synthesis.
P09-166
Protective Effects of Yuzu Extracts on Free Fatty Acid-Induced Oxidative Injury in Hepatocytes

Gyeongeun
Na1*, Shintae
Kim1, Jeongjin
Park1,2, Yongjae
3
4
1,2
1
Kim , Yoo-Hyun Lee , Woojin Jun . Division of Food
and Nutrition, 2Chonnam National University, Gwangju
61186, Korea, Research Institute for Human Ecology,
Chonnam
National University, Gwangju 61186, Korea,
3SDC R&D Center, Damyang 57309, Korea, 4Department
of Food and Nutrition, University of Suwon, Suwon
18323, Korea
Non-alcoholic fatty liver disease (NAFLD) is the most
common liver disease with a broad spectrum of liver injury. Oxidative stress is believed to be the pathogenesis
of NAFLD. In this study, we aimed to investigate the
Citrus Junos Seib ex Tanaka (Yuzu) water and ethanol
extracts on anti-oxidant and hepatoprotective effects.
Radical scavenging of yuzu water and ethanol extracts
were measured by 2,2’-azino-bis-3-ethylbenzthiazoline6-sulphonic acid (ABTS) 1,1-diphenyl-2-pricrylhydrazyl
(DPPH) assay. Yuzu ethanol extract was high radical
scavenging activity on ABTS compare with yuzu water
extract. Yuzu treatment suppressed lipid accumulation
and intracellular triglyceride levels significantly in HepG2
cells. Reactive oxygen species (ROS) was measured using 2’,7’-dichlorofluorescin diacetate (DCF-DA) by flow
cytometry analysis. Yuzu could decrease cell viability in
malignant cells as a concentration dependent manner.
These results demonstrated that Yuzu might protect the
liver injury by its anti-oxidant effect, which could be a
potential therapeutic agent of NAFLD.

P09-167
Umbelliferone derivatives exert neuroprotective effects by inhibiting monoamine oxidase A, self-amyloidβ aggregation, and lipid peroxidation

1*, MD Yousof Ali2, Hyun Ah Jung3, Jae
Su Hui Seong
1
1
Sue Choi . Department of Food and Life Science,
Pukyong National University, Busan 48513, Korea, 2Department of Chemistry and Biochemistry, Faculty of Arts
and Science, Concordia University,
7141 Sherbrooke St.
W., Montreal, Quebec, Canada, 3Department of Food Science and Human Nutrition, Jeonbuk National University,
Jeonju 54896, Korea
Umbelliferone has been demonstrated to have a wide
range of biological activities. However, the effect of incorporating a formyl moiety in the umbelliferone scaffold
has not been investigated. In this paper, we investigated
the inhibitory activity of six coumarins, namely umbelliferone (1), 6-formyl umbelliferone (2), 8-formyl umbelliferone (3), umbelliferone-6-carboxylic acid (4), esculetin
(5), and scopoletin (6) against human monoamine oxidases (hMAOs), self-amyloid β (Aβ) aggregation, and
lipid peroxidation. We found that all compounds had high
selectivity for hMAO-A in comparison with hMAO-B.
Among the compounds, 2 exhibited the highest hMAO
inhibitory activity with an IC50 value of 3.23 μM for
hMAO-A and 15.31 μM for hMAO-B. In silico hydrated
molecular docking simulations revealed that the coumarins interacted with substrate-binding site residues of the
enzymes and the isoalloxazine ring of FAD. In addition,
formyl coumarins 2 and 3 significantly inhibited lipid
peroxidation in rat brain homogenates and self-Aβ25-35
aggregation compared to other derivatives. Taken together, umbelliferone derivative 2 is a promising therapeutic lead scaffold for developing anti-neuropsychiatric disorder drugs that function via selective hMAO-A
inhibition.
P09-168
Phlorotannins with potential anti-tyrosinase and antioxidant activity isolated from the marine seaweed

Ecklonia stolonifera

1, Aditi Wagle1, Su Hui Seong1*,
Bandana Manandhar
1
Pradeep Paudel
, Hyeung-Rak Kim1, Hyun Ah Jung2, Jae
1
1
Sue Choi . Department of Food and Life Science,
Pukyong National University, Busan 48513, Korea, 2Department of Food Science and Human Nutrition, Jeonbuk
National University, Jeonju 54896, Korea
Compounds were isolated from Ecklonia stolonifera
Okamura, a marine brown alga widely consumed as food.
Among the isolated compounds, 974-A was demonstrated
for the first time to be a potent competitive inhibitor of
mushroom tyrosinase activity towards L-tyrosine and
L-DOPA. Molecular docking simulations clarified that
the hydroxyl residues of the isolated compounds formed
hydrogen bonds with residues at the catalytic and allosteric sites of tyrosinase, while other residues participated

- 431 -

in hydrophobic interactions. Moreover, 974-A, phlorofucofuroeckol-A and eckol reduced the cellular melanin
content and tyrosinase activity, and downregulated the
expression of melanogenesis enzymes including tyrosinase, tyrosinase-related protein (TRP)-1, and TRP-2 in
B16F10 melanoma cells. These compounds also effectively scavenged radicals at the cellular level. Thus, our
results revealed that compounds isolated from E. stolonifera are potent tyrosinase inhibitors with potential applications in the cosmetic industry for treatment of hyperpigmentation and for the anti-browning effect in the agricultural field.
P09-169
A new tyrosinase inhibitor from the red alga Symphyocladia latiuscula (Harvey) Yamada (Rhodomelaceae)

1, Hye Jin
Pradeep
Paudel1*, Aditi3 Wagle1, Su Hui1 Seong
2
1
Park , Hyun Ah Jung , Jae Sue Choi . Department of
Food and Life Science, Pukyong National University,
Busan 48513, Korea, 2Department of Food Science and
Nutrition, Changshin
University, Gyeongsangnam-do
51352, Korea, 3Department of Food Science and Human
Nutrition, Jeonbuk National University, Jeonju 54896,
Korea
A marine red alga, Symphyocladia latiuscula (Harvey)
Yamada, is a rich source of bromophenols with a wide
array of biological activities. This study investigates the
anti-tyrosinase activity of the alga. Moderate activity was
demonstrated by the methanol extract of S. latiuscula,
and subsequent column chromatography identified three
bromophenols: 2,3,6-tribromo-4,5-dihydroxybenzyl methyl alcohol (1), 2,3,6-tribromo-4,5-dihydroxybenzyl methyl ether (2), and bis-(2,3,6-tribromo-4,5-dihydroxybenzyl methyl ether) (3). Bromophenols 1 and 3 exhibited
potent competitive tyrosinase inhibitory activity against
l-tyrosine substrates. Against substrate l-3,4-dihydroxyphenylalanine (L-DOPA), compounds 1 and 3 demonstrated moderate activity, while 2 showed no observable
effect. The experimental data were verified by a molecular docking study that found catalytic hydrogen and
halogen interactions were responsible for the activity. In
addition, compounds 1 and 3 exhibited dose-dependent
inhibitory effects in melanin and intracellular tyrosinase
levels in α-melanocyte-stimulating hormone (α-MSH)induced B16F10 melanoma cells. Compounds 3 and 1
were the most effective tyrosinase inhibitors. In addition,
increasing the bromine group number increased the
mushroom tyrosinase inhibitory activity.
P09-170
Rubrofusarin as a dual protein tyrosine phosphate 1B
and human monoamine oxidase A inhibitor: an in vitro
and in silico study

Pradeep 2Paudel1*, Su Hui1 1Seong1, Ritu Prajapati1, Hyun
Ah Jung , Jae Sue Choi . Department of Food and Life

Science,
Pukyong National University, Busan 48513, Korea, 2Department of Food Science and Human Nutrition,
Jeonbuk National University, Jeonju 54896, Korea
A number of nature-derived biologically active compounds comprise glycosides. In some cases, the glycosidic residue is needed for bioactivity; however, in other
cases, glycosylation just improves some pharmacokinetic/
dynamic parameters. The patterns of protein tyrosine
phosphatase 1B (PTP1B) and human monoamine oxidase
A (hMAO-A) inhibition by rubrofusarin 6-O-β-D-glucopyranoside (1), rubrofusarin 6-O-β-D-gentiobioside
(2), rubrofusarin triglucoside (3), and cassiaside B2 (4)
were compared with the aglycone, rubrofusarin, isolated
from Cassia obtusifolia seeds. Rubrofusarin showed potent inhibition against the PTP1B, and its glycosides reduced inhibitory activity. Similarly, in hMAO-A inhibition, rubrofusarin displayed the most potent activity,
which was twice better than deprenyl HCl. An enzyme
kinetic and molecular docking study revealed rubrofusarin to be a mixed-competitive inhibitor of both these
enzymes. In a western blot analysis, rubrofusarin increased glucose uptake significantly and decreased the
PTP1B expression in insulin-resistant HepG2 cells, increased the expression of phosphorylated protein kinase
B and phosphorylated insulin receptor substrate-1 (Tyr
895), and decreased the expression of glucose-6-phosphatase and phosphoenol pyruvate carboxykinase. Our
overall results show that glycosylation retards activity;
however, it reduces toxicity. Thus, Cassia seed as functional food and rubrofusarin as a base can be used for
the development of therapeutic agents against comorbid
diabetes and depression.
P09-171
Characterizing fucoxanthin as a selective dopamine
D3/D4 receptor agonist: Relevance to Parkinson’s
disease

1*, Su Hui Seong1, Hyun Ah Jung2, Jae
Pradeep Paudel
1
1
Sue Choi . Department of Food and Life Science,
Pukyong National University, Busan 48513, Korea, 2Department of Food Science and Human Nutrition, Jeonbuk
National University, Jeonju 54896, Korea
Fucoxanthin and fucosterol are archetypal lipid components of edible brown algae that provide several health
benefits. The main aims of the present study are to characterize the role of fucoxanthin and fucosterol in the aminergic pathway via in vitro human monoamine oxidase
(hMAO) inhibition and cell-based functional G-protein
coupled receptor (GPCR) assays and to underline their
possible mechanisms of action via in silico molecular
docking studies. Fucoxanthin displayed weak inhibition
on hMAO-A and hMAO-B. Fucosterol remained inactive
up to 500 μM. In functional assay results, fucoxanthin
showed a concentration-dependent agonist effect on dopamine D3 and D4 receptors. However, fucosterol showed
no agonist activity on any of the tested receptors. Simi-
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larly, fucoxanthin showed a mild antagonist effect on dopamine D1 and tachykinin (NK1) receptor with inhibition
of control agonist response by approximately 40% at 100
μM. Fucosterol displayed mild antagonist effects only on
dopamine D1 and D4 receptors. In silico studies revealed
potential mechanisms by which fucoxanthin binds to dopamine receptors to exert its agonist effects, including
low binding energy and H-bond interactions with Ser196
and Thr115 at the D3 receptor and with Ser196 and
Asp115 at the D4 receptor. Our results collectively suggest that fucoxanthin is a potential D3/D4 agonist for
the management of neurodegenerative diseases, such as
Parkinson’s disease.
P09-172
Isolation of a new glycosylated indole alkaloid from
Brassica oleracea var. gongylodes

Ritu Prajapati1*, Hyun Ah Jung2, Jae Sue Choi1. 1Department of Food and Life Science, Pukyong2 National University, Busan 48513, Republic of Korea, Department of
Food Science and Human Nutrition, Jeonbuk National
University, Jeonju 54896, Republic of Korea
Red kohlrabi (Brassica oleracea var. gongylodes) of the
Brassicaceae family is a biennial, herbaceous vegetable
grown as an annual crop that produces a swollen bulblike stem at the base of the plant. The dried red kohlrabi
cultivars were extracted with methanol and the concentrated extracts were successively partitioned with dichloromethane, ethyl acetate, butanol and water. From the
ethyl acetate fraction, a new glycosylated indole compound, 1-methoxyindole 3-carboxylic acid 6-O-β-Dglucopyranoside (1), along with four known compounds,
methyl-1-thio-β-D-glucopyranosyl disulfide (2), β-sitosterol glucoside (3), 5-hydroxy-2-pyridinemethanol (4),
2-deoxyribolactone (5), uridine (6) and three fructose
derivatives, tagatose (7), β-D-fructopyranose (8) and βD-fructofuranose (9) were isolated through repeated
silica gel, ODS and sephadex LH-20 column chromatography. The structure of compound13 1 was1 elucidated with
the help of spectroscopic data of C and H NMR, HMBC,
HMQC, HR-ESIMS and comparison with literatures.
Compounds 2, 4, 5 and 6 are reported for first time in
kohlrabi plant while 7, a rare sugar, is also obtainable
from kohlrabi extract.
P09-173
Effects of Selenium and Salicylic Acid Biofortification
on the Bioactive Compounds and Antioxidant Activity
of Wheat Microgreen Extract

Beom Jun Park*, Mohammad Zahirul Islam, Su Yeon
Jeong, Sun Woong Kang, Young-Tack Lee. Department
of Food Science and Biotechnology, Gachon University,
Seongnam 13120, Republic of Korea
This study was conducted to confirm the effects of selenium and salicylic acid biofortification on the bioactive

compounds and antioxidant activity of wheat microgreen
extract. The microgreens were cultivated in the deep
flow technique (DFT) hydroponic system with different
concentrations of Se and salicylic acid (SA) in a growth
chamber by controlling temperature, light, and humidity
for 8∼10 days. Se-biofortification increased the germination rate and decreased microgreen length and yield.
Chlorophyll and carotenoid levels increased in the Se-biofortified microgreen extract. The highest DPPH and
SOD radical-scavenging activity; phenolics, anthocyanins, ABTS and NSA; and flavonoids and vitamin C
were observed in the group treated with 0.125, 0.25 and
0.50 mg/L of Se-biofortified microgreen extracts, respectively. Bioactive compounds, especially phenolic, flavonoids, carotenoid, and vitamin C increased in 1.00 mM
SA-biofortified microgreen extracts. The DPPH radicalscavenging activity, and NSA increased in the 1.00 mM
SA-biofortified microgreen extract at different levels.
Anthocyanin and ABTS levels increased in the 2.00 mM
SA-biofortified microgreen extract. Therefore, Se and
SA-biofortification may be useful for the industrial manufacture of new products from wheat microgreen extract.
P09-174

Sargassum horneri and isolated 6-hydroxy-4,4,7atrimethyl-5,6,7,7a-tetrahydrobenzofuran-2(4H)-one
(HTT); LPS-induced inflammation down-regulate via
inhibiting NF-κB, MAPK, and oxidative stress through
Nrf2/HO-1 pathways in RAW 264.7 macrophages

Nagahawatta D.P.*, Thilina U. Jayawardena, and YouJin Jeon. Department of Aquatic Life Medicine, Jeju National University, Jeju 63243, Republic of Korea
Sargassum horneri has been widely utilized as an ingredient in natural products. In the present study, the antiinflammatory potential of the ethanolic extract of S. horneri which were collected from South Korea was evaluated. The results expressed strong anti-inflammatory
activity though declining nitric oxide (NO) in lipopolysaccharide (LPS)-induced RAW 264.7 cells. Moreover,
the results revealed, its potential to down-regulate the
production of pro-inflammatory cytokines (IL-1β, IL-6,
TNF-α) including PGE2. iNOS, and COX-2 through nuclear factor κB (NF-κB) and mitogen-activated protein
kinase (MAPK) pathways. These results were further
supported by gene expression evaluations. Oxidative
stress and inflammation are co-related which could be
evaluated via Nrf2/HO-1 pathway. The anti-inflammation potential of 6-hydroxy-4,4,7a-trimethyl-5,6,7,7a-tetrahydro benzofuran-2(4H)-one; (HTT) which was isolated and further purified from S. horneri was evaluated.
The results of the present study provided useful information about the anti-inflammatory potential of S. horneri ethanolic extract and its purified component HTT
against LPS-induced inflammation.
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P09-175
Autophagy up-regulates curcumin-induced A172 human glioblastoma cell death

Jongeun Lee and Eun-Yi Moon*. Department of Bioscience and Biotechnology, Sejong University, Seoul 05006,
Republic of Korea
Both autophagy and cell death are controlled by the same
proteins. Molecular connections between them are complicated in which autophagy may promote or inhibit cell
death. Curcumin from Curcuma longa is effective antitumor agent and glioblastoma is the most aggressive
common brain tumors in adults. Here, we investigated
whether curcumin induces autophagy, which regulate
curcumin-mediated tumor cell death in A172 human glioblastoma cells. When A172 cells were incubated with 10
μM curcumin, autophagy was increased in time-dependent manner as determined by immunoblotting to LC3-I,
LC3-II or various autophagy-associated proteins and by
counting cells with LC3 puncta. Curcumin-induced autophagy was reduced by co-incubation with autophagy
inhibitors, 3-methyladenine (3-MA), hydroxychloroquine
(HCQ) or LY294002, which lead to the decrease in curcumin-induced cell death as measured by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)
or trypan blue exclusion assay. Cell death by rapamycin,
well-known inducer of autophagy, was also inhibited by
co-incubation with autophagy inhibitors, 3-MA, HCQ or
LY294002. Curcumin-induced cell death was also inhibited by co-incubation with rapamycin. While LC3-II
amount was increased by the incubation with serumstarved medium, basal level of cell viability was reduced
but curcumin-induced cell death was inhibited. Our results demonstrate that curcumin-mediated tumor cell
death could be promoted by curcumin-induced autophagy but it might be reduced by basal level of autophagy
increased in rapamycin-treated or serum-starved condition. It suggests that antitumor effect of curcumin could
be influenced by cellular basal level of autophagy or by
autophagy induced by antitumor agent itself. Therefore,
these data propose that it should be careful for the regulation of autophagy not to induce the resistance by antitumor therapeutics against brain tumor cell death.
P09-176
Anti-obesity Effect of Autumn Olive Berry in Mice Fed
a High-fat, High-sucrose Diet

Ae-Jin Jo, Song-Young Kim*, Jung-In Kim. Department
of Smart Food and Drugs, School of Food and Life Science, Inje University, Gimhae 50834, Korea
Obesity is a medical condition that is characterized by
accumulation of excessive body fat. Autumn olive berry
(AOB) was reported to show pancreatic lipase inhibition
in vitro and in vivo. The purpose of this study was to
investigate the anti-obesity effect of AOB in mice with
diet-induced obesity. Six-week-old male C57BL/6J mice
(n=28) were fed a basal diet, a high-fat, high-sucrose

(HFHS) diet, or the HFHS diet containing 0.5% AOB extract (low AOB, LAOB) or 1% AOB extract (high AOB,
HAOB) for 12 weeks after one week of adaptation. Body
weight, food intake, weights of epididymal and mesenteric
white adipose tissue (WAT) and brown adipose tissue
(BAT), and serum leptin were measured. Weight gain
and feed efficiency ratio of the HFHS, LAOB, and HAOB
groups were elevated compared with the control group
(P <0.05). Epididymal and mesenteric WAT weights of
HFHS group were significantly higher than those of the
control group. Epididymal and mesenteric WAT weights
of HAOB group were significantly reduced compared with
the HFHS group (P <0.05). Serum leptin levels of the
HFHS, LAOB, and HAOB groups were significantly elevated compared with the control group. LAOB and HAOB
groups tended to show reduced serum leptin levels compared with the HFHS group. These results suggest that
AOB could be a candidate for therapeutic agent to prevent obesity.
P09-177
Bioactive Compounds and Antioxidant Capacity of Tea
Infusions Prepared from Selected Whole and Ground
Medicinal Herbs

Dong-Ki Cho*, Hyo-Geun An, Hee-Su Kim, Bo-Kyung
Shin, Seong-Mi Park, Young-Tack Lee. Department of
Food Science and Biotechnology, Gachon University,
Seongnam 13120, Korea
This study was conducted to analyze bioactive compounds and the in vitro antioxidant capacity of tea infusions from selected medicinal herbs, including cardamom,
cinnamon, clove, nigella, and ginger. Different leaf teas
were also prepared from the whole and ground medicinal
herbs such as ginkgo, guava, mulberry and persimmon.
Whole medicinal herb tea infusions showed significantly
more brightness compared with ground medicinal herbal
tea infusions. High β-carotene and anthocyanin contents
were found in ground medicinal herbal tea infusion. The
phenolic and flavonoids were found to be significantly
higher in the ground medicinal herb tea infusions than
the whole herb tea infusions. The higher antioxidant capacity was found in the ground tea infusions compared
with the whole herb tea infusions. Cold water tea infusions of medicinal
herbs showed significantly higher
brightness (L*) compared with hot water tea infusions
of medicinal herbs. Profound antioxidant activity quantified by ABTS and DPPH, and rich bioactive compounds
especially phenol, and flavonoid potentials were found in
hot water tea infusion of medicinal herbs.
P09-178
Synergistic Effect of Quercetin, Chrysin and CAPE for
NO Reduction

Soon Ok Woo*, Sung-Kuk Kim, Sang Mi Han, Kyeong
Won Bang, Se Gun Kim, Hong Min Choi, and Hyo Jung
Moon. Division of sericulture and apiculture, National

- 434 -

Institute of Agricultural Science (NAAS), Rural Development Administration (RDA), Wanju, 55365, Korea
Inflammation is an excessive immune response caused
by penetrated bacteria or viruses from outside the body.
The key to the immune response in living organisms is
the numerous immune cells present in the body. When
an inflammatory response occurs, the immune cells respond immediately to the promptly to hyperimmune reactions by promoting division or differentiation. Macrophage is one of the immune cells, they are distributed
in most tissues. When inflammation caused by external
stimulation or infection occurs, macrophages are activated by an inflammatory reaction, they cause the expression and release of various immune-related molecules.
Propolis is one of the representative apicultural products;
it was collected by honeybees and used primarily for
their habitat protection. Propolis containing numerous
active substances indicates activity of antimicrobial, antioxidant, anti-inflammatory and anticancer according to
the function of each component. Recently, there has been
a lot of research into the functional role of propolis for
immune regulation. In this study, we tried to identify the
compounds directly related to inflammation among the
components of propolis by using the production of nitric
oxide which a representative product in the immune response. We selected nine major compounds of propolis
[pinocembrin, quercetin, chrysin, naringin, gallic acid,
coumaric acid, cinnamic acid, caffeic acid and caffeic acid
penethyl ester (CAPE)], then LPS and each compounds
were treated in Raw264.7 macrophage to identify the
compounds directly involved in NO reduction. As a result, it was confirmed that the three compounds (quercetin, chrysin and CAPE) became direct substances that
inhibit NO generation in the inflammatory response. In
addition, the synergistic effect of mixing the three compounds was verified to be clear functional compounds for
the inflammatory response reduction.
P09-179
Cytotoxic effect and protein expression by Korean regional propolis on HeLa ovarian cancer cell line

Sung-Kuk Kim, Soon Ok Woo*, Sang Mi Han, Kyeong
Won Bang, Se Gun Kim, Hong Min Choi, and Hyo Jung
Moon. Division of sericulture and apiculture, National Institute of Agricultural Science, Rural Development Administration (RDA), Wanju, 55365, Korea
We investigated the anti-tumor effects and molecular
mechanism of Brazil, China, and Korean regional propolis
on HeLa ovarian cancer cell line. Each propolis extracts
was prepared by ethanol extraction method. Cytotoxicity
of propolis extracts was determinated by EZ-cytox cell
viability assay. To necessity of anti-tumor effect and
molecular mechanism of propolis, we must be adjusting
propolis concentration. Due to 100 μg/mL of propolis extract were reduced cell viability to less than 50%, we
adjusted all of propolis concentration to 100 μg/mL. By

Western blotting analysis, we confirmed that anti-tumor
mechanism of Brazil, China and Korea regional propolis
has significantly difference. All of propolis was activated
apoptosis related molecules such as PARP, caspase-3.
However, cell proliferation signaling molecules including
Akt1, ERK and Bcl-2 were reduced the protein expression level. Especially, the expression of tumor suppressor
protein p53 was significantly increased in propolis-treated
group such as Gyeonggi, Chungbuk, Chungnam, Jeonbuk, Gyeongnam and China. The phosphorylation of Bax
which as apoptosis indicator was appeared in propolistreated group such as Gyeonggi, Gangwon, Chungnam,
Gyeongbuk, China. In this results showed that the regional propolis has completely different mechanism in
anti-tumor. Thus, propolis extracts may be useful source
of functional materials on anti-cancer and it will be able
to choose the suitable propolis for cancer therapy by analyzing individual characteristics.
P09-180
Inhibitory Activities of Six Barley Varieties on Glycation
and Nitric Oxide Production

1, Ra-Yeong Choi1, YoungHyo-Seon
Ryu1*, Ju Ri Ham
2
3
Jin Son , Myung-Joo Kim , Mi-Kyung Lee1. 1Department
of Food and Nutrition,2 Sunchon National University, Suncheon 57922, Korea, Department of Pharmacy, 3Sunchon
National University, Suncheon 57922, Korea, Department of Bakery & Barista, Suseong College, Daegu 42078,
Korea
Barley is a functional cereal that is rich in dietary fiber
and beta-glucan. In this study investigated the effect of
six different varieties of barley (Hinchalssal, Nurichal,
Joachal, Saechalssal, Betaone, and Ganghocheong) on
glycation and nitric oxide (NO) production. Glycation inhibitory activity was shown in order of Nurichal (41.13
%)> Joachal (37.46%)> Saechalssal (29.13%)> Ganghocheong (20.91%)> Betaone (17.27%)> Hinchalssal (3.61
%). Specially, Nurichal and Joachal were greater than or
equal to that of aminoguanidine (1 mg/mL, anti-glycation drug). In addition, anti-inflammatory activity of six
different varieties of barley was determined using LPSstimulated RAW264.7 macrophages. Ganghocheong
(30.45%), Betaone (28.27%), Nurichal (26.44%), and Saechalssal (24.00%) significantly lowered LPS-induced NO
production at the concentration of 500 μg/mL. Overall,
Nurichal and Joachal have higher anti-glycation activity,
while Ganghocheong and Betaone were more effective
anti-inflammatory activity. These results suggest that
barley may be used as an anti-diabetic and anti-inflammatory material depending on the variety.
P09-181
BRET (Bioluminescence Resonance Energy Transfer)based Androgen Binding Assay Detecting Androgenic
Chemical Compounds in Foods and Related Materials

Kyungyoun Hong1*, Hee-Seok Lee2, Seok-Hee Lee1,
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Kwang Suk Ko3, Martin
D’Agostino4, Kyong-sup Yoon5,
1
1
and Yooheon Park . Department of Food Science2 and
Biotechnology, Dongguk University, Seoul, Korea, Food
Safety Risk Assessment Division, National Institute3 of
Food and Drug Safety Evaluation, Osong, Korea, Department of Nutritional Science and Food4 Management,
Ewha Womans University, Seoul, Korea, Virology
Group,
Campden BRI, Chipping Campden, UK, 5Department of
Biological Sciences and Environmental Sciences Program, Southern Illinois University in Edwardsville, IL,
USA
There are various kind of chemicals including endocrine
disrupting chemicals (EDCs) in foods and related materials. These chemicals can be easily absorbed into our
bodies, and mimic or block natural hormones in vivo.
Specifically, androgenic EDCs have been found as associated with many reproductive diseases in male. In this
study, a test method was developed detecting androgenic
chemicals in foods based on bioluminescence resonance
energy transfer (BRET) via detecting protein-protein
interaction. Vectors were constructed to make AR fusion
protein including two BRET proteins, NanoLuc and
HaloTag. The vectors were transiently transfected into
HEK293 cells to optimize the conditions of stable transfection. Stably transfected cell line was established with
optimized conditions. To evaluate the androgenicity of
chemicals, BRET-based androgen binding assay was
conducted. As a result, 30 chemicals showed androgenicity and it suggests that this assay could be used as
a method detecting androgenic compounds in foods or
related materials.
P09-182
Development of Human Cell Based Thyroid Hormone
Transactivation Assay Detecting Thyroidal Chemical
Compounds in Foods and Related Materials

1*, Hee-Seok Lee2, Seok-Hee Lee3, SeungHyeyeong Seo
4
Cheol Choi , Martin
D’Agostino5, Kyong-sup Yoon6, and
3
1
Yooheon Park . Department of Integrated Biomedical
and Life Science, Korea University, Seoul, Korea, 2Food
Safety Risk Assessment Division, National Institute
of
Food and Drug Safety Evaluation, Osong, Korea, 3Department of Food Science 4and Biotechnology, Dongguk University, Seoul, Korea, Department of Cardiology, Cardiovascular Center, Korea University, Seoul, Korea, 5Virology
Group, Campden BRI, Chipping Campden, UK,
6Department of Biological Sciences and Environmental
Sciences Program, Southern Illinois University in
Edwardsville, IL, USA
Endocrine disrupting chemicals (EDCs) interfere with
physiological function by mimicking or blocking hormone
and it could absorbed into the human bodies through food
and related material. In this study, we established a thyroid hormone transactivation assay (THTA) using HeLa
cells to test and screen potential TH agonists in foods
and related materials. To establish the stable cell line for

TH agonist TA, a TRE-secNluc-IRES-EGFP reporter
cassette was constructed and transfected into the HeLa
cells using a retrovirus. We evaluated the TH agonistic
activity of 16 standard chemicals. Five chemicals were
found to be TH agonist and the result was coincide with
that of OECD GD 207. In conclusion, the human cell
based TH agonist TA can be used to detect thyroidal
chemical compounds in food and related materials.
P09-183
Antioxidant and Antidiabetic in vitro Capacity to Diverse Ethanolic Extracts of Domestic and Imported
Walnuts (Juglans regia L.)

2, Seon Kyeong Park2,
Jong Hyun Moon2 1*, Jong Min Kim
2
Jin3 Yong Kang , Hye
Ju Han3 , Gil Han Kim21, 1Sung-Il
3
Oh , Chul-Wo Kim , Uk Lee and Ho Jin Heo . Department of Food Science and Technology, Institute of Agriculture and Life Science,
Gyeongsang National University,
Jinju 52828, Korea, 2Division of Applied Life Science
(BK21 plus), Institute of Agriculture and Life Science,
Gyeongsang National University, Jinju 52828, Korea, 3Division of Special Forest Products, National Institute of
Forest Science, Suwon 16631, Korea
This experiment was conducted to compare antioxidant
and antidiabetic in vitro activities to diverse ethanolic
extracts from 0, 20, 40, 60, 80 and 95% of 5 cultivars
such as Gimcheon 1ho, Geumgok, Geumreung, China and
U.S.A of Juglans regia L. and shells. In the results of
antioxidant activity, walnut and shell of Geumgok cultivar had more highly antioxidant capacity by conducting
3-ethylbenzothiazoline-6-sulfonic acid (ABTS) and 1,1diphenyl-2-picrylhydrazyl (DPPH) radical scavenging
activity. In ferric reducing/antioxidant power (FRAP)
evaluation, 60% ethanolic extract of walnut of Geumgok
cultivar showed the hightest activity, and 40% ethanolic
extract of shell of China cultivar showed considerable
activity. In addition, walnuts and shells showed significant antidiabetic effects by inhibiting the α-glucosidase
and α-amylase. Especially, 60% ethanolic extract of walnut of Geumgok cultivar and 20% to 40% ethanolic extracts of shell of China cultivar showed significant inhibitory effect of α-glucosidase. And, 80% ethanolic extract of walnut of U.S.A cultivar and 60% to 80% ethanolic extracts of shell of Geumgok cultivar had significant inhibitory effect of α-amylase.
P09-184
Comparison of Nutritional Analysis of Waltnus (Juglans
regia L.) beween Domestic and Inported Cultivars

2, Seon Kyeong Park2, Jin
Gil Han Kim2 1*, Jong Min Kim
2
Yong
Kang , Hye Ju3 Han , 3Jong Hyun Moon21, 1Sung-Il
3
Oh , Chul-Wo Kim , Uk Lee and Ho Jin Heo . Department of Food Science and Technology, Institute of Agriculture and Life Science,
Gyeongsang National University,
Jinju 52828, Korea, 2Division of Applied Life Science
(BK21 plus), Institute of Agriculture and Life Science,
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Gyeongsang National University, Jinju 52828, Korea, 3Division of Special Forest Products, National Institute of
Forest Science, Suwon 16631, Korea
This study was assessed to compare the nutritional composition of walnuts (Juglans regia L.) and shells between
domestic cultivars as Geumgok, Geumreung and Gimcheon 1ho and imported cultivars from China and U.S.A.
In the result of free sugar analysis, glucose and maltose
were detected in walnuts. Glucose showed the highest
levels in Geumgok. Maltose showed the highest levels
in Gimcheon 1ho. However, fructose was only detected
in shells. Linoleic acid and oleic acid were detected as
major fatty acids in walnuts and shells. Arachidic acid
was only detected in walnuts of Geumgok. Sodium and
potassium were presented as the major inorganic components in all of walnuts. Walnuts from China had the largest those mineral contents. Also, sodium and magnesium
were detected as the main inorganic components in all
of shells. Especially, Shells of Geumgok showed the
largest levels of those inorganic contents. The major
amino acid contents were detected as aspartic acid, glutamic acid and arginine in walnuts, and leucine and glycine in shells, respectively. Total phenolic contents and
total flavonoid contents showed, that the highest results
in geumgok 60% ethanolic extract of walnuts and shells
of 20% ethanolic extract.
P09-185
Isorhamnetin Reduces Obesity-induced Hepatic Steatosis

Chu-Sook Kim*, Jeongheon Gong and Rina Yu. Department of Food Science and Nutrition, University of Ulsan,
Ulsan 44610, Republic of Korea
Obesity-induced hepatic lipid accumulation plays a crucial role in the initiation and development of hepatic steatosis, and is implicated in non-alcoholic hepatic pathologies such as steatohepatitis and fibrosis. Some of flavonoids that reduce hepatic lipogenesis and/or increase fatty acid oxidation are considered to be beneficial for the
protection of hepatic lipid accumulation. In this study we
investigated whether isorhamnetin, a naturally occurring
flavonoid found in buckthorn and water dropwort, modulates hepatic lipid metabolism in obese mice fed a highfat diet (HFD). Isorhamnetin significantly decreased hepatic lipid accumulation in HFD-fed obese mice. Isorhamnetin down-regulated expression of lipogenic genes
(SREBP1c, FAS, and ACC) in liver of HFD-fed obese
mice, and this was accompanied by activation of AMPK.
Isorhamnetin also increased levels of PPARα protein and
its target genes (ACOX1 and CPT-1) involved in fatty
acid oxidation and level of β-hydroxybutyrate, a byproducts of fatty acid oxidation, in plasma of HFD-fed
obese mice and/or from lipid-laden hepatocyte. Furthermore, isorhamnetin reduced levels of inflammatory cytokine (TNFα, IL-6, and MCP-1) in liver of HFD-fed obese
mice. These findings indicate that isorhamnetin reduced

hepatic steatosis in obese mice fed an HFD, and that it
did so by reducing lipogenesis and increasing fatty acid
oxidation. Isorhamnetin may be useful for protection of
obesity-related hepatic steatosis and inflammation.
P09-186
Ethanol Extract of Eragrostis tef L. Inhibits Growth,
Invasion, Migration, and Adhesion of HCT116 Human
Colon Cancer Cells

Jina Seo*, Jihyeung Ju. Department of Food and Nutrition, Chungbuk National University, Cheongju 28644,
Korea
The current study aimed to investigate inhibitory activities of Eragrostis tef L. (teff), a gluten-free grain, against
growth, invasion, migration, and adhesion in HCT116
human colon cancer cells. Raw and heated teff were
freeze-dried and extracted with 80% ethanol (RTE and
HTE, respectively). Treatment of HCT116 cells with
RTE and HTE at the concentrations of 100∼1,000 μg/mL
for 24∼72 h dose- and time-dependently inhibited the
cell growth. RTE and HTE also increased the number
of cells at sub-G1 and G2/M phases, indicating their
apoptosis-inducing and G2/M-arresting activities. In
addition, RTE and HTE at their non-cytotoxic concentrations effectively inhibited invasion, migration, and
adhesion. In all of the assays, HTE produced more prominent effects than RTE. These results suggest that teff
possesses anti-cancer activities against colon cancers in
vitro and that heating may enhance these activities.
Further studies are needed to determine if similar effects
are reproduced in vivo and which compositional changes
are responsible for the increased activities of HTE.

P09-187
Anti-inflammatory Effect of Scopoletin Isolated from
Sorbus commixta in Human Vascular Endothelial Cells

Hye Ryung Kang*, Hyo Jung Kim, Bomi Kim, Jai-Hyun
So, Hyun Sook Kwon. National Institute for Korean
Medicine Development, Gyeongsan 38540, Korea
Sorbus commixta is widely distributed herb in Korea,
China, and Japan and its diverse pharmacological effects
have been reported. In this study, we investigated the
anti-vascular endothelial inflammatory activity of scopoletin isolated from S. commixta. Scopoletin was isolated from this plant for the first time. Its structure was
identified by spectroscopic analyses including MS, 1D-,
and 2D-NMR as well as by comparing its data with values reported in the literature. Among the isolated compounds, scopoletin showed significant inhibitory activity
against low-density lipoprotein (LDL) oxidation. In tumor necrosis factor (TNF)-α-activated human vascular
endothelial EA.hy926 cells, scopoletin inhibited expressions of adhesion molecules such as intercellular cell adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1) and E-selectin. It also blocked adhe-
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sion between THP-1 monocytes and EA.hy926 cells. In
addition, scopoletin suppressed nuclear factor (NF)-κB
translocation from cytosol to nucleus in TNF-α-stimulated EA.hy926 cells. It was also shown that IκB phosphorylation was reduced by scopoletin. Thus, scopoletin
as an active component of Sorbus commixta might have
anti-vascular inflammatory action in TNF-α-induced
EA.hy926 cells through inhibition of NF-κB signaling
pathway. Taken together, our study suggests that scopoletin have potential to be a new therapeutic candidate
regulating the inflammatory vascular diseases.
P09-188
Study on Chemical Components of the Jeju Buckwheat
according to Germination Time

1, YoungHo Bong 1Hyun1*, Bo Ram Go2 1, Seon-A Yoon
1
1
Min Ham , Woo-Sam Yang , Dae-Ju Oh . Biodiversity
Research Institute, Jeju Technopark,
Seogwipo, Jeju,
63608, Republic of Korea, 2Agricultural Research and
Extension Services, Jeju, 63057, Republic of Korea
This study aimed to investigate the germination characteristics of two buckwheat seed species, Fagopyrum esculentum (Yangjul) and F. tataricum (Daegwan3-3) affected by different germination time. Our results revealed
that F. esculentum were two-fold faster growth than F.
tataricum with increasing germination time. The ethanol
extracts of buckwheat (Yangjul, Daegwan3-3), that accroding to germination time, were analysed using high
performance liquid chromatography (HPLC). Rutin, quercetin, and kaemferol were analyzed in buckwheat extracts.
In Yangjul buckwheat extracts, only rutin was detected,
and content increased with increasing germination time.
Also, unknown component was detected after 36 h-germination time extracts. So we analyzed 36 h-germination
extract using LC-MS/MS and then obtained the informations about the components. Result in, isovitexin was
found in Yangjul 36 h-germination time extracts. In contrast, in Deagwan3-3 germination time extracts, three
components were detected. Quercetin content showed increasing at 24 h extracts, and then decreasing levels.
Kaemferol was detected in the same pattern as quercetin.
Finally, quercetin and keamferol were not detected at 72
h extracts. Rutin content was repeated decreased and increased at time-dependent extracts. Further study, we
try to more biological activity test the Yangjul and Deagwan3-3 germination seed extracts for development as
food or cosmetic ingredients.
P09-189
Effects of Edible Marine Resources on Reinforcement
of Aging Muscle Function

Seo-Young Kim1,2*, You-Jin Jeon1, Kil-Nam Kim2. 1Department of Marine Life Science,2 Jeju National University,
Jeju, 63243, Republic of Korea, Chuncheon Center, Korea
Basic Science Institute (KBSI), Chuncheon, 24341,
Republic of Korea

Skeletal muscle is an important tissue in energy metabolism and athletic performance. The use of effective synthetic supplements and drugs to promote muscle growth
is limited by various side effects. However, the changes
in the metabolism system and hormone secretion lead to
weak recovery of muscle loss with aging. Thus, the development of synthetic drugs to protect and/or improve
this muscle loss is being activated. However, these synthetic drugs developed have been found to cause various
side effects. In this study, therefore, we aimed to find
subtances that could improve muscle loss from edible
marine natural resources. Ecklonia cava (E . cava), a
brown alga, is found abundantly along the coastal areas
of East Asia, and has long been utilized as a traditional
food and folk herb. And recently, the cultured big belly
seahorse, Hippocampus abdominalis (H . abdominalis)
was successfully produced in the world as well as in Jeju
Island of Korea. Recent studies demonstrated that E .
cava and H . abdominalis had a variety of subtances
showing different biological activities. Thus, we evaluated
the muscle growth effect of natural subtances that can
act like synthetic supplement from edible marine resources, E. cava and H . abdominalis. The ethanol extract
of E. cava (EEC) and Alcalase hydrolysate of H . abdominalis (AHHA) activate skeletal muscle cell proliferation
in C2C12 myoblasts. In addition, these marine resources
extracts regulate myogenesis through IGF-1-Akt pathway, acting as a positive regulator. These results suggested the edible marine resources extracts would be a
functional food materials to grow muscle cells.
P09-190
Developments of the Edible Indicator Film with Clove
Bud Oil-Loaded Capsules for Improving Antimicrobial
Activity

Kyu Jin Park, Ji-Soo Lee, Eun Suh Kim, Hae Jee Jo*,
Hyeon Gyu Lee. Department of Food and Nutrition,
Hanyang University, Seoul 04763, Korea
To formulate a functional edible film, clove bud oil-loaded capsules (CBO-CP) and red cabbage pigment (RC)
as antimicrobial and indicator agents, respectively, were
incorporated into a chitosan film. CBO-CP with different
sizes (900∼1,700 nm) were prepared by ionic gelation
of chitosan and carrageenan. The largest capsules (1,700
nm) showed the highest antimicrobial activity in minimum inhibitory concentration and time kill assays. CBOCP films exhibited significantly higher antimicrobial activity compared to free CBO films. Also, color change
was observed in the film during the growth of food pathogens, which significantly increased the total color difference. The results suggest that edible films containing
CBO-CP and RC can be used to inhibit microbial growth
in perishable foods during storage and can be used to
visibly indicate the freshness.
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P09-191
Comparison of Anti-Diabetic Effects of Ethanol Extracts from Oat (Avena sativa L., Daeyang), Sorghum
(Sorghum bicolor L., Sodamchal), and Proso Millet
(Panicum miliaceum L., Keumsilchal) in StreptozotocinNicotinamide Induced Type 2 Diabetic Rats

Eun Woo2 Jeong1*, Se Yeong 1Park1 1, Hyunsook Kim1, HyunJoo Kim , Hyeon Gyu Lee . Department of Food 2 and
Nutrition, Hanyang University, Seoul 04763, Korea, Department of Central Area Crop Science, National Institute
of Crop Science, Suwon 16613, Korea
To compare anti-diabetic effects of 100% ethanol extracts
from oat (OE), sorghum (SE), and proso millet (PE),
streptozotocin-nicotinamide induced type 2 diabetic rats
(DM) were administered with three different levels (250,
500, and 750 mg/kg body weight) of each extract for four
weeks. Water intake was significantly (P <0.001) decreased in all experimental groups compared with DM,
whereas no significant difference was found in food
intake. Fasting blood glucose level in OE-500, OE-750,
and SE-750 were significantly (P <0.05) decreased compared with DM. HbA1c level and the areas under the
curve (AUC) during oral glucose tolerance test (OGTT)
in OE-500 and OE-750 were significantly (P <0.05) reduced compared with DM. AUCs during OGTT were decreased by SE group in a dose dependent manner, but
it was not statistically significant. The results suggest
that oat extracts exhibit more anti-diabetic potential than
sorghum and proso millet extracts in streptozotocin-nicotinamide induced diabetic rat model.
P09-192
Anti-osteoporosis effects of cheonggukjang and
doenjang extracts using soybean cultivar with high
content of isoflavone

1, Eunseop Kim1,
Hana Kwon2 1*, Jiwon Kim2 1, Daeun Song
2
Jiwon
Jung , Youjin Lee , Hyeah Yu and Namjoo Kang1.
1School of Food Science and Biotechnology, Kyungpook
National University, Daegu 41566, South Korea, 2CJ
Foods R&D, CJ Cheiljedang Corporation, Suwon 16495,
South Korea
Osteoporosis is a major disease in postmenopausal woman. Isoflavones which are a class of phytoestrogens were
reported to play positive roles in menopausal symptoms.
Previous studies have shown that T99 soybeans, developed for cross breeding to improve yield and quality,
have high isoflavone content. In this study, we conducted
in vitro assay with Saos-2 osteoblastic cells and in vivo
assay with ovariectomized Balb/c (OVX) mice to measure the anti-osteoporosis efficacy of cheonggukjang and
doenjang made by standardized processes with T99 soybean. As results, T99 cheonggukjang and doenjang extracts increased ALP activity and osteocalcin level in
Saos-2 cells as compared with the control group. Oral
administrations of these extracts also restored bone density and ALP level, and significantly reduced ovarioto-

my-induced osteocalcin and CTX-1 levels in OVX mice.
Taken together, our results show that cheonggukjang and
doenjang made with T99 soybean cultivar have better
anti-osteoporosis effect in other breeds of soybean extract. Therefore, this study suggests that products made
with T99 soybeans may be competitive in the market
as a functional food for bone health improvement.
P09-193
Citric Acid-Treated Date Plum Leaves Extract Ameliorate
Atopic Dermatitis-like Skin Lesion in Hairless Mice

Seon Il Jang2,31,2*, Jae Young2 Shin1, Hyun Ju 1Kang1, Denis
Nchang
Che , Ji-su Kim , Byoung Ok Cho , Young-Soo
Kim3. 1Research Institute,
Ato Q&A Co. Ltd, Jeonju,
Jeonbuk 54840, Korea, 2Department of Health Management,
Jeonju University, Jeonju, Jeonbuk 55069, Korea,
3Department of Food Science and Technology, Chonbuk
National University, Jeonju, Jeonbuk 54896, Korea
Date plum (Diospyros lotus L.) leaf is highly valued for
its medical importance such as sedative, antiseptics, antidiabetic and antitumor. We have previously demonstrated that date plum leaf extract possesses anti-obesity, anti-pruritus, and UVB protective effect in mice skin
and liver damage. No studies have been conducted to investigate the biological effect of citric acid-treated date
plum leaf extract (CDLE). In the present study, we evaluated the ameliorative effects of citric acid-treated date
plum leaves extract (CDLE) in the atopic dermatitis (AD)
mouse model. The results revealed that treatment with
CDLE significantly improved AD-like clinical signs and
symptoms induced by constant application of 1-fluoro2,4-dinitrobenzene (DNFB) and house dust mite (HDM)
antigen in the skin of hairless mice. CDLE administration
also suppressed the serum level of immunoglobulin E
(IgE), and some inflammatory mediators of AD in the
mice. More so, histological analyses did revealed that
CDLE administration suppressed the increased in epidermal thickness, dermal infiltration of inflammatory cells,
and infiltration and degranulation of mast cells in ADlike skin lesions. In conclusion, these results suggest that
CDLE can be further investigated as possible anti-atopic
dermatitis agent.
P09-194
Ameliorative Effects of Citric Acid-Treated Celery
against Atopic Dermatitis-like Skin Lesion in Hairless
Mice

1, Byoung Ok Cho1, Hyun Ju Kang1, Denis
Jae Young Shin
2,3
Nchang
Che , Ji-su Kim2, Young-Soo Kim3, Seon Il
1,2*
1
Jang . Research Institute,
Ato Q&A Co. Ltd, Jeonju,
Jeonbuk 54840, Korea, 2Department of Health Management,
Jeonju University, Jeonju, Jeonbuk 55069, Korea,
3Department of Food Science and Technology, Chonbuk
National University, Jeonju, Jeonbuk 54896, Korea
Apium graveolens (celery) is a herbal food which is also
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valued for its medicinal functions. In The present study,
we investigated the ameliorative effects of citric acidtreated ethanol extract of celery leaf (CCE) in 1-fluoro2,4-dinitrobenzene (DNFB) and house dust mite (HDM)
antigen-induced atopic dermatitis (AD) in mice. The results demonstrated that CCE administration decreased
DNFB/HDM-induced AD severity and dorsal skin thickness in hairless mice as revealed by SCORAD evaluation
of the mice. Histological analyses also demonstrated that
CCE administration alleviate epidermal thickness, dermal
infiltration of inflammatory cells, and infiltration and degranulation of mast cells in AD-like skin lesions. In addition, CCE administration attenuated serum immunoglobulin E (IgE), and other infllammatory mediators in
AD-like skin lesions in the mice. Our data suggest that
CCE can be considered as a therapeutic agent for the
prevention/treatment of allergic skin diseases.
P09-195
Preparation of Jujube Jam with Low Glycemic Index

Hye-Bin Kim, Ji-Yong Kang, Da-Hye Kwak, Su-Bin*
Park, Hyun Seok Do, Hyun Seok Yun, Jong-Sang Kim .
School of Food Science and Biotechnology, Kyungpook
National University, Daegu 41566, Republic of Korea
Ziziphus jujuba (jujube) is widely used in traditional
medicine in Asia, Europe, and America to treat digestive
disorders, weakness, liver complaints, obesity, urinary
troubles, diabetes, skin infections, loss of appetite, fever,
pharyngitis, bronchitis, anaemia, diarrhea, insomnia, and
cancer. Phytochemical studies have revealed that jujube
contains various constituents, including triterpenoids,
flavonoids, cerebrosides, amino acids, phenolic acids, polysaccharides, and lignans. Jujube fruits are mainly consumed fresh and dried. This study was performed to prepare jujube jam for jam-filled bread with low glycemic
index. At first, dried jujube harvested in Gyeongsan region, Republic of Korea, was boiled for 3 h, followed by
separating flesh from seed. The resulting jujube jam was
cooled down to 55°C, treated with a various enzymes including α-amylase, α-glucosidase, α-amylase+α-glucosidase, and β-glucanase for 60 min, concentrated to 30
°Brix by heating with weak flame. Jujube jam treated
with α-glucosidase and the bread filled with the jam
showed the highest sensory score. The jam was found
to contain glucose 16.5 g, fructose 17.7 g, and sucrose
17.1 g per 100 g dry weight while it does not have appreciable amount of rhamnose, mannnose, and arabinose.
The glycemic index of jujube jam was significantly lower than commercial strawberry jam. In conclusion, jujube
jam is expected to be useful for preparing jam-filled
bread with low glycemic index for diabetic patients and
obese people.
P09-196
Isolation, Conversion and Optimal Condition of a
WJ4-1 strain from Jeju citrus unshiu with Flavonoid

Conversion Activity

Ho Bin Kim*, Han Soo Kim, Moon Seok Choi, Mi Jung
Kim. Woongjin Foods Co., Ltd., Room201, Jei-Platz, 186,
Gasandigital1ro, Geumcheon-Gu, Seoul, 08502, Korea
Citrus unshiu are alkaline foods in nature. Since ancient
times, they are known for many beneficial effects such
as strengthening skin and mucous membranes. They are
rich in vitamin C, which is good for skin care, fatigue
and helps to absorb calcium in the body. They also have
vitamin P (hesperidine) which inhibits the increases the
capillary permeability in blood vessels and is good for
preventing arteriosclerosis and hypertension. Citrus unshiu have many functional ingredients such as terpenoids, carotenoids, flavonoids and limonoids. These active components are being used as medicine. Afresh fermentation techniques are used to produce better active
components with improved pharmacological efficacy from
citrus unshiu In this study we isolate and identify a flavanoid transforming yeast strain from Jeju tangerine and
named as WJ4-1. The β-glucosidase producing yeast
strains were asked to react with metabolites from Jeju
tangerine concentrate such as flavonoids, and carotenoids.
After the fermentation process and performing TLC analysis on the tangerine concentrate we found that the strain
was effective in converting Narirutin to Naringenin and
Hesperidin (Vitamin P) to Hesperetin. The β-glucosidase and rhamnoidase produced from these strains, hydrolyzed analysis Narirutin and Hesperidin. As a result
of the hydrolysis the rhamnose and glucose in these metabolites were reduced which yielded Naringenin and
Hesperetin over time. Moreover, we have not found any
conformational change or degradation in flavonoids form
Jeju tangerine extracts.
P09-197
Anti-photoaging Effect of Myricetin 3-O-β-D-galactopyranoside Isolated from Limonium tetragonum in
UVA-irraidated Keratinocytes

1, HyeRan
Jung2 Hwan Oh1, Jung3 Im Lee1, Fatih Karadeniz
1,2*
1
Kim , Youngwan Seo , Chang-Suk Kong . Marine Biotechnology Center for Pharmaceuticals
and Foods, Silla
University, Busan 46958, Korea, 2Department of Food
and Nutrition, Silla University, Busan 46958, Korea, 3Division of Marine Bioscience, Korea Maritime and Ocean
University, Busan 49112, Korea
The skin is the tissue covering the body and plays an
important role as an efficient barrier against the external
environmental factors including pathogens, physical and
chemicals agents. Skin aging is an intricate progress affected by both extrinsic and intrinsic factors, causing
damage to physiological function and structural integrity.
Exposure to ultraviolet radiation is the critical factor of
extrinsic aging, also referred as photoaging. This study
confirmed the protective effect of Myricetin 3-O-β-Dgalactopyranoside (M3G) in UVA-irradiated human keratinocytes. Treatment of UVA-irraidated keratinocytes
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with M3G decreased the UVA-induced expression of
MMPs and increased type Ⅰ procollagen levels through
MAPK pathway. As an attempt to determine the effects
of M3G on UVA-induced inflammation, expressions of
pro-inflammatory cytokines such as COX-2, TNF-α and
iNOS were investigated by western blotting. UVA-induced protein expression levels of cytokines were lowered in M3G-treated keratinocytes compared to UVAirradiated untreated control cells. In conclusion, the present study demonstrated the protective effect of M3G
against UVA irradiation-mediated damage in keratinocytes, suggestively via intervention of MAPK pathway.
Therefore, M3G may function as a potential anti-photoaging agent with inhibitory properties against UVA-mediated MMP expression and inflammation.
P09-198

Ligustrum Japonicum Inhibits Adipogenesis Transcription
Factors Expression in 3T3-L1 Adipocytes

So Young
Park1, Hye Ran2 Kim1, Jung Hwan
Oh2, Jung
2
3
Im Lee1,2* , 1Fatih Karadeniz , Youngwan Seo ,2 Chang-Suk
Kong . Department of Food and Nutrition, Marine Biotechnology Center for Pharmaceuticals
and Foods, Silla
University, Busan 46958, Korea, 3Division of Marine Bioscience, Korea Maritime and Ocean University, Busan
49112, Korea
In this study, the effect of solvent fractions and isolated
compounds from L. japonicum extract on adipogenesis
was investigated using 3T3-L1 preadipocytes. The Ligustrum japonicum fruits have been used as cardiotonic,
diuretic, laxative and tonic ingredient in traditional medicine. Levels of 3T3-L1 adipocyte differentiation were
evaluated by measuring Oil red O lipid staining, and
mRNA and protein expressions of adipogenesis-related
factors. Among the solvent fractions, n-BuOH and 85%
aq. MeOH fractions decreased the lipid droplets in 3T3L1 cells, and L. japonicum extract strongly down-regulated the expression of adipogenic transcription factors
such as peroxisome proliferator activated receptor-γ,
CCAAT/enhancer-binding protein α and sterol regulatory
element-binding protein 1. However, anti-adipogenic effect of 85%aq. MeOH was suggested to be partly due
to cytotoxicity at concentrations higher than 25 μg/mL.
Therefore, according to these results, further purification
of the n-BuOH fraction led to isolation of two secoiridoid
glycosides as the principle active components. The presence of these compounds dyring 3T3-L1 adipocyte differentiation effectively restrained the lipid accumulation.
P09-199
Effect of Corydalis heterocarpa Extract on UVA-induced damage in Human Dermal Fibroblasts

2, Fatih
Hye Ran 2Kim1*, Jung Hwan1 Oh2, Jung Im Lee
3
Karadeniz1,2, So1 Young Park , Youngwan Seo , ChangSuk Kong . Department of Food and Nutrition, 2Marine
Biotechnology Center for Pharmaceuticals and Foods,

Silla University, Busan 46958, Korea, 3Division of Marine
Bioscience, Korea Maritime and Ocean University,
Busan 49112, Korea
The halophyte, Corydalis heterocarpa is known to show
physiological activities such as anti-inflammatory, anticancer and antioxidant. However, at present, relevant research on its anti-photoaging effect remains meagre. In
this study, therefore, the anti-photoaging effect of C. heterocarpa and possible mode of action was investigated
in the UVA irradiated human dermal fibroblast (HDF)
cells using its extracts and solvent fractions (n-Hexane,
85% aq. MeOH, n-BuOH and H2O). According to results,
85% aq. MeOH and n-BuOH fractions were effective in
the regulation of UVA-induced deterioration in antioxidant defense mechanism through the stimulation of Nrf2 expression. Besides, they also showed cytoprotective
properties against UVA induced apoptosis and ROS in
HDFs. Among fractions, 85% aq. MeOH fraction only
suppressed the activation of ERK pathway while nBuOH fraction was able to suppress the phosphorylation
of both p38 and ERK MAPKs. Overall, 85% aq. MeOH
and n-BuOH fractions of C. heterocarpa extract were
suggested to show anti-photoaging effect in UVA-irradiated cells by elevating antioxidant enzyme production,
suppressing apoptosis-related factors, and inhibiting extracellular matrix degradation. Based on the results of
the present study, it is suggested that C. heterocarpa has
a promising potential as a source for anti-photoaging
cosmeceuticals against UVA irradiation.
P09-200
Anti-adipogenesis effects of crude extract and solvent fractions from Atriplex gemlinii

1, So
Jung Im Lee2 1, Jung Hwan 2Oh1, Fatih Karadeniz
3, ChangYoung Park
,
Hae
Ran
Kim
,
Youngwan
Seo
Suk Kong1,2*. 1Marine Biotechnology Center for Pharmaceuticals and Foods, College of Medical2 and Life Scences,
Silla University, Busan 46958, Korea, Department of Food
and Nutrition, College of Medical and Life Sciences, 3Division of Marine Bioscience, College of Ocean Science
and Technology, Korea Maritime and Ocean University,
Busan 49112, Korea
As a part of a research study to find anti-adipogenic
agents from natural plants, anti-adipogenesis effects of
Atriplex gmelinii was investigated in 3T3-L1 adipocytes.
A. gmelinii, a halophyte, is an annual plant growing on
coastal sand dunes in Korea, Japan, and North America.
A. gmelinii was extracted for two days with CH2Cl2 and
MeOH, respectively. The combined crude extracts were
fractionated into n-hexane, 85%aq. MeOH, n-BuOH and
water fractions. Treatment with crude extract and the
solvent fractions inhibited the formation of lipid droplets
in 3T3-L1 adipocyte cells. In particular, n-BuOH fraction
effectively decreased the expression of adipogenic trascription factors such as peroxisome proliferator activated
receptor-γ (PPARγ), CCAAT/enhancer-binding protein
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(C/EBPα), and sterol regulatory element-binding protein 1 (SREBP1) in both gene and protein levels. These
results suggested that A. gmelinii could be used as potential plant with anti-adipogenic properties and further
purification of n-BuOH fraction could yield potential therapeutic agents with anti-adipogenesis effects.
α

P09-201
천마 추출물이 알코올을 투여한 흰쥐의 Acethylcholine 대
사에 미치는 영향

3, 양경미1*. 1대구한의대학교 한방
공현주1, 박순자2, 황경희
2
식품조리영양학부,
대구한의대학교 대학원 한방식품학
과, 3계명문화대학교 식품영양조리학부
예로부터 천마는 뇌혈류 순환개선과 혈압을 조절하고 뇌
지질대사를 개선하여 뇌 조직을 보호하는 것으로 보고되고
있다. 이에 본 연구에서는 체중 kg당 3 g(50% v/v)의 에탄
올 투여군(EC군)에게 체중 kg당 100 mg(EG100군), 200
mg(EG200군), 300 mg(EG300군)의 동결 건조시킨 분말을
각각을 매일 일정 시간에 3일 동안 투여 하였으며, 대조군
(NC군)은 에탄올 대신 생리적 식염수만 공급하였다. 에탄
올과 천마추출물 투여 마지막 날 실험동물을 희생시키기
직전 수중미로 실험을 통한 기억력을 테스트 한 후 얻은
혈청을 이용하여 기억력 관련 신경전달물질과 효소 활성을
측정하였다. 수중미로 실험 결과에서는 처음에는 모든 실
험군에서 60초 이내 도피대를 찾지 못하였으나, 두 번째
실험에서는 NC군에서, 세 번째 실험에서는 NC군의 수준
에는 미치지 못하였으나 100 mg과 200 mg의 천마 분말의
급여로 미로에 대한 학습증진효과를 보인 것으로 나타났
다. 아세틸콜린은 기억력과 학습능력에 관련된 중요한 신
경 전달 물질로서 acetyl CoA와 choline이 choline acetyl
transferase(ChAT) 효소의 작용을 받아 합성되며, 이것은
다시 AChE 효소의 작용으로 acetate와 choline으로 분해
된다. 총 콜린 함량은 NE군과 EC군 간에 유의적인 차이는
없었으나 EC군에 비해서 수준별로천마추출물 투여군에서
유의한 증가를 보였다(P <0.05). 유리형의 콜린 함량 역시
총 콜린 함량과 비슷한 경향을 보였다. 아세틸콜린 함량은
에탄올 투여군인 EC군의 0.207±0.051 nmol/well·protein에
비해 천마추출물을 투여한 EG100, EG200, EG300군에서는
각각 0.329±0.197, 0.384±0.082, 0.482±0.029 nmol/well·protein으로 에탄올 투여와 함께 천마추출물 투여량이 높을수
록 P <0.05 수준에서 유의미하게 아세틸콜린 함량이 높은
것으로 나타났다. AChE 효소 활성은 EC군 0.163 ±0.002에
비해 EG100, EG200, EG300군이 각각 0.155± 0.013,
0.162±0.011, 0.172±0.005 nmol/min/mL로 EG300군에서
높은 활성을 보였다.
P09-202
천일염(세척탈수염)으로 제조된 간장의 C57BL/6 마우스에
서의 대장암 억제 효과

이소영*, 박건영. 차의과학대학교 식품생명공학과
본 연구는 C57BL/6 마우스에서 세척탈수천일염 등 소금의
종류를 다르게 하여 제조된 간장의 AOM/DSS를 이용하여
유도된 대장암 억제 효과를 연구하였다. C57BL/6 마우스
실험군은 Normal, Control 1(AOM/DSS), Control 2(AOM/
DSS+소금물 경구투여), PSG(AOM/DSS+정제염 간장),

SSG(AOM/DSS+일반천일염 간장), WDG(AOM/DSS+세
척탈수천일염 간장), WDDG(AOM/DSS+세척탈수건조천
일염 간장)로 하였다. 간장은 전통방법으로 메주 : 소금 : 물
=1:1:4 (wt : wt : wt) 비율로 제조한 뒤 37°C에서 2개월간
발효하여 실험에 사용하였다. 발효간장의 이화학적 특성을
확인해본 결과 pH는 4.9∼5.3, 산도는 3.8∼4.2 사이로 각
간장 사이에 큰 차이를 보이지 않았다. 그리고 장의 품질을
결정하는데 중요한 지표 중에 하나인 아미노태질소 함량은
모든 간장에서 300 mg%이상, 암모니아태 질소의 함량은
400 mg%이하로 품질에도 차이가 없었다. 인체 HT-29 대
장암 세포에서는 2개월 발효한 세척탈수천일염 간장
(WDG)이 가장 높은 암세포 성장 억제효과를 보였다. In
vivo에서의 결과를 보면, 마우스의 대장 길이가 Normal은
8.7 cm인 것과 비교하여 정제염은 7.53 cm, 일반천일염은
7.95 cm인 것에 비해 2개월 발효한 세척탈수천일염 간장
(WDG)을 섭취한 마우스의 대장 길이는 8.4 cm로 Normal
과 비교하여 큰 차이를 보이지 않았으며, 대장에서의 종양
갯수는 정제염 3.45±0.52개, 일반천일염 3.33±0.49개에 비
해1.75±0.5로 가장 적었다. 또한 Apoptosis, 세포사멸과 관
련된 사이토카인을 확인해본 결과 세척탈수천일염 간장
(WDG)에서 BcL-xL의 발현은 억제 되었으며, Bax, Caspase 3, Caspase 8의 발현은 증가시키는 것으로 나타났다.
이러한 결과를 종합하여 볼 때, 다른 소금들과는 달리 세척
탈수천일염은 세척과 탈수 과정을 거치며 Mg가 다량 함유
되어 있는 간수가 제거되면서 쓴맛 뿐 만 아니라 오염물이
함께 제거되면서 맛과 항암기능성을 높이는 효과를 나타내
었다고 하겠다.
P09-203
HT-29 인체 대장암세포에서 Pyropheophorbide a의
Apoptosis 증진효과

송길훈1, 이소영22*, 박의성1, 이승민1, 박건영2. 1연세대학교
식품영양학과, 차의과학대학교 식품생명공학과
Pyropheophorbide a는 엽록소가 많은 식물을 소금물에 오
랜 시간 담가 두었을 때, 물로 용출되는 화합물이다. 본 연
구는 HT-29 인체 대장암세포에서 pyropheophorbide a의
apoptosis 증진효과를 확인하였다. Pyropheophorbide a를
0.5∼4 μM로 처리했을 때, 농도가 증가함에 따라 HT-29
세포의 세포증식이 억제되었으며, 4 μM 농도에서 30.7±2.1
%의 억제율을 나타내었다. 따라서 1, 4 μM의 농도를 선택
하여 실험을 진행하였다. HT-29 세포에 pyropheophorbide
a를 처리했을 때, apoptosis 관련 인자인 Bax, Caspase-3,
p53의 단백질 발현이 증가되었고, cell cycle arrest 관련
인자인 p21, p53의 단백질 발현이 증가되었다. 또한 mRNA
발현 수준에서도 pyropheophorbide a를 처리했을 때 apoptosis 관련 인자인 Bad, Bax, Caspase-9, Caspase-3, p53
의 발현이 미처리군에 비해 유의적으로 증가하였고, cell
cycle arrest 관련 인자인 p21과 p53의 발현 수준도 단백질
발현과 마찬가지로 미처리군에 비해 유의적으로 증가하였
다. 이러한 결과를 종합해 볼 때, 엽록소 추출물인 pyropheophorbide a는 암을 억제하는 다양한 pathway 중 apoptosis와 cell cycle arrest를 증진시켜 암세포를 사멸시키
고, 증식을 억제하는 것으로 생각되며, 녹색 채소를 소금물
에 담갔을 때 용출되는 화합물이므로, 이 화합물이 김치의
항암효과를 확인할 수 있는 여러 화합물 중 하나가 될 수
있다고 하겠다. 실제로 pyrophenophorbide a는 항암배추
를 이용해 제조한 김치의 항암 활성물질를 동정된 바 있다.
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P09-204
Lower Mg and S contents in solar salt used in kimchi
enhances the taste and anticancer effects on HT-29
colon carcinoma cells

Ting Yu1,2*, Eui-Seong Park3, Kun-Young Park1,2. 1Department of Food Science and Biotechnology, Cha University,
Seongnam, Gyeonggi-do 13488, South Korea,
2Chongqing Collaborative Innovation Center for Functional Food, Chongqing
University of Education, Chongqing
400067, China, 3Department of Food and Nutrition, Yonsei
University, Seoul, 03722, South Korea
The anticancer effect of kimchi prepared with different
kinds of solar salts were evaluated in HT-29 human colon carcinoma cells. Four kinds of kimchi samples were
prepared, using different solar salts: conventionally manufactured solar salt (CS), filtered sea water solar salt
(FS), dehydrated solar salt by centrifuging (DS), and
washed and dehydrated solar salt (WDS). Prepared kimchi (K) samples were presented as CSK, FSK, DSK, and
WDSK, respectively. The pH values, acidity, and sensory
evaluation were determined after 3 weeks fermentation
at 5°C (pH 4.3). WDSK exhibited the best quality among
the 4 samples examined. In the HT-29 cell growth inhibitory assay, WDSK showed significant growth inhibition of HT-29 cells. mRNA and protein expression
levels of apoptosis and cell cycle arrest related factors
reveals that WDSK significantly increases the mRNA
expression levels of Bax, Bim, caspases-3, caspases-9,
and p21 as compared to other kimchi samples. WDSK
treatment also strongly decreases the Bcl-2 protein expression in HT-29 cells, as compared to control group
and significantly increases the protein expression levels
of Bax, caspases-3, caspases-9, and p53. Inductively
coupled plasma atomic emission spectrometer (ICP-OES)
reveals that WDS possesses notably the lowest Mg (5.76
±0.04) and S (2.89±0.01) content, which may cause better
taste, quality, and functionality of WDSK.
P09-205
Anti-colorectal cancer effect of anti-cancer organic
Baechu kimchi in an AOM/DSS-induced C57BL/6J
mouse model

Ting Yu1,2*, Eui-Seong Park3, Kun-Young Park1,2. 1Department of Food Science and Biotechnology, Cha University,
Seongnam, Gyeonggi-do 13488, South Korea,
2Chongqing Collaborative Innovation Center for Functional Food, Chongqing
University of Education, Chongqing
400067, China, 3Department of Food and Nutrition, Yonsei
University, Seoul, 03722, South Korea
It was evaluated the anti-colorectal cancer effect of kimchi prepared by different Baechu cabbages and sub-ingredients in azoxymethane (AOM)/dextran sodium sulfate (DSS)-induced colorectal cancer in C57BL/6 mouse.
Standardized Baechu cabbage kimchi (SK), anti-cancer
Baechu cabbage kimchi (AK), and anti-cancer organic
Baechu cabbage kimchi (AOK) were prepared. AOK

treatment markedly suppressed colon length shortening
and tumor counts in mouse colons, followed by AK treatment group. Cell apoptosis and cell cycle arrest related
factors in the colon tissues of the mouse were assessed
using qRT-PCR and western blot analysis. According to
the analysis of mouse colon tissue, AOK treatment significantly increased mRNA expression levels of Bak, Bax,
caspase-3, caspase-9, p53, p21 and reduced Bcl-2 and
Bcl-xL levels compared to control group, followed by AK
group. This result indicates that AOK can strongly promote cell apoptosis and play a role in stimulating cell
cycle arrest. AOK group also strongly enhanced the protein expression levels of caspase-3, caspase-9, and p53,
considerately suppressed the protein expression of Bcl-2,
which are consistent with qRT-PCR result. Taken together, our present study demonstrates that AOK can
prevent colorectal cancer development by promoting
apoptosis and cell cycle arrest in the mice. AOK contains
higher amount of sphondin, pheophorbide A, etc. than SK
and AK.
P09-206
C57BL/6 마우스에서 항암배추로 담은 김치의 AOM/DSS로
유도한 대장암 예방효과

송길훈1, 유정2,3*2 , 박의성1, 이승민1, 박건영2,3. 1연세대학교
식품영양학과, 차의과학대학교 식품생명공학과, 3충칭 제
2사범대학교 충칭시기능성식품연구센터
항암배추(anticancer beachu kimchi, AK)와 일반배추
(standardized beachu kimchi, SK)로 김치를 담근 후 마우
스에 AOM/DSS로 유도한 대장암의 예방효과를 확인하였
다. 마우스의 체중은 일반군(Normal, Nor)이 AOM/DSS
처리군(Control, Con), AOM/DSS+SK 처리군(SK), AOM
/DSS+AK 처리군(AK)군에 비해 유의적으로 높았다. 마우
스의 대장길이는 AOM/DSS를 처리했을 때 Nor군에 비해
유의적으로 감소했으나, AK군은 Con, SK군에 비해 유의
적으로 증가하였다(P <0.05). 대장의 무게/길이 비도 AK군
이 Con, SK군에 비해 유의적으로 감소하였다(P <0.05). 대
장조직을 H&E 염색했을 때 김치를 섭취한 군(SK, AK)은
Con군에 비해 암의 사이즈가 작았고, 진행도 억제되었다.
또한 종양 개수도 감소하였다. 전염증성 사이토카인인
TNF-α, IL-1β, IL-6의 mRNA 발현 수준은 Con군에 비해
김치를 먹인 군이 유의적으로 감소했으며, 특히 AK군이
SK군 보다 유의적으로 감소하였다(P <0.05). 또한 마우스
의 혈액 내 TNF-α, IL-1β, IL-6 수준은 mRNA 발현 수준
과 유사하게 김치를 먹인 군(SK, AK)이 Con군에 비해 감
소하였으며, 특히 AK군이 SK군 보다 유의적으로 감소하
였다(P <0.05). 이러한 결과를 종합해 볼 때, 김치를 섭취하
면 AOM/DSS로 유도한 대장암이 억제되며, 이는 AOM/
DSS로 유도된 염증반응을 억제시켜 이러한 결과가 나타
났다고 하겠다. 특히 김치의 주재료인 배추의 종류를 바꾸
었을 때, 더욱 증가된 것으로 나타났다. 이는 일반배추보다
항암배추 내 항암 기능성 물질이 더욱 많아 일반적인 배추
를 이용한 김치에 비해 더욱 높은 항암 기능성을 나타낸
것으로 사료된다.
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P09-207
항암김치 분말을 이용한 후리가케(밥에 뿌려먹는 맛 가루) 제
조

홍근혜*, 박건영. 차의과학대학교 식품생명공학과
국내에서 판매되고 있는 후리가케 제품 및 특허(11가지)를
이용하여 밥에 뿌려먹는 맛 가루의 조성을 연구하였다. 가
장 많이 사용하는 맛 가루에는 김(사용한 시료 수: 11개
시료, 함량: 0.96±1.02 g), 깨(10개, 1.28±0.63 g), 계란(8개,
0.74±0.31 g), 당근(6개, 0.65±0.38 g), 호박(3개, 0.83±0.20
g), 멸치(3개, 0.56±0.33 g), 시금치(2개, 0.38± 0.21 g), 건조
파(2개, 0.35±0.01 g), 새우(2개. 0.56±0.31 g), 검은 깨(2개,
0.61±0.25 g), q브로콜리, 케일(1개, 1.37 g), 마늘, 우엉(1개,
1.30 g), 양파(1개, 0.11 g), 양배추(1개, 0.11 g), 감자(1개,
1.17 g), 자색고구마(1개, 0.99 g), 닭고기 추출물(1개, 2.77
g), 해조 칼륨(1개, 1.32 g), 고등어 포(1개, 0.27 g), 건조조
미쇠고기(1개, 0.58 g), 불고기(1개, 6.00 g)이다. 총 21개의
재료 중 가장 많이 사용한 5종류(김, 깨, 계란, 당근, 호박,
시금치)의 재료를 주재료로 선택하였고 김치는 본 연구실
에서 개발한 항암김치를 동결 건조시켜 분말 형태로 만든
것이며 첨가량은 10, 15, 20%로 하였다. 김치 분말의 첨가
량과 맛을 측정하기 위해 15가지 시료를 조제하여 관능검
사를 시행하였다. 최종 관능검사는 훈련된 8명의 관능요원
을 대상으로 9점 척도를 실시하였으며 12개의 시료 중 김치
를 15% 첨가한 시료 1(6.83±1.17점)가 가장 높았고 김치
10%를 첨가한 시료 1(6.60±1.52점), 김치 20%를 첨가한 시
료 3(6.50±1.05점) 순으로 나타났으며 다른 것과 유의적으
로 차이가 있었다. 외관은 김이 많이 들어가고 김치를 10%
첨가한 시료 1(6.17±0.75점), 김치를 15% 첨가한 시료 1
(7.17±1.33점), 김치를 20% 첨가한 시료 1(7.67±0.82점) 순
으로 나타났다. 김치향은 김치의 비율이 높을수록 강하다
고 느꼈으며 전체적인 향은 고소한 향을 많이 느낄수록 좋
다고 나타났다. 실제적으로 항암효과가 뛰어난 김치의 분
말을 이용하고 맛을 고려하여 밥에 뿌려먹는 맛 가루를 만
든 후 섭취한다면 간단하고 편리한 식품으로 암 예방 및
치료에 도움을 줄 수 있을 것으로 기대된다.
P09-208
고지방식이로 비만을 유도한 마우스에서 한국산 천일염의 비
만 억제효과

박의성21, 홍근혜2*, 이승민1, 박건영2. 1연세대학교 식품영양
학과, 차의과학대학교 식품생명공학과
한국산 천일염(Korea solar salt, K-SS)을 45% 고지방식
이로 비만을 유도한 마우스에게 섭취시킨 후 비만 억제효
과를 확인하였다. 마우스의 체중은 5주차부터 유의적으로
감소하기 시작하여, 16주차 까지 유의적으로 체중이 감소
하였다. 비만을 측정하는 parameter인 fat weight, total
cholesterol(TC), total glycerol (TG), low density lipoprotein(LDL), alanine aminotransferase(ALT), aspartate
aminotransferase(AST), leptin 모두 K-SS를 섭취한 군에
서 유의적으로 감소하였다. 또한 간과 지방조직을 H&E 염
색으로 확인하였을 때 K-SS를 섭취한 군이 간에서 지방구
가 감소하였고, 정소지방에서 지방구가 감소하고 crown
like structure가 감소하였다. 간조직에서 lipogenesis 관련
유전자인 peroxisome proliferator-activated receptor gamma(PPARγ), fatty acid synthase(FAS), glycerol-3-phosphate acyltransferases(GPAT), Diglyceride acyltrans-

ferase(DGAT)의 mRNA 발현은 K-SS를 섭취한 군에서
유의적으로 감소하였다. 또한 간조직에서 PPARγ, DGAT
의 단백질 발현수준도 감소하였다. 이러한 결과를 종합해
볼 때 K-SS를 섭취한 군의 체중, 지방의 무게, 지질관련
인자, 간효소, 비만관련 호르몬이 감소하였으며, 이는 lipogenesis 관련 유전자의 transcription factor인 PPARγ를 조
절하여 지방 합성 관련 인자인 FAS, GPAT, DGAT의 발
현을 감소시켜 간과 지방조직의 지방축적을 억제하므로 이
러한 결과가 나타난 것으로 생각된다. 하지만 이러한 결과
가 소금의 어떠한 물질에 의해 나타난 것인지에 대해서는
아직 확실하지 않으며, 소금과 그 속에 포함된 미네랄이
비만이 어떠한 관련이 있는지에 대한 연구가 더 필요하다.
P09-209
Anticolitis Effect of Jangkangwhan (a mixture of colonic healthy foods) on DSS-Induced Ulcerative Colitis in ICR Mice

Xing-Yao Long1,2*1,2, Tea-Young
Kim3, Yong-Gyu Kim3,
1
Kun-Young Park . Department of Food Science and
Biotechnology, Cha University,
Seongnam, Gyeonggi-do
13488, South Korea, 2Chongqing Collaborative Innovation
Center for Functional Food, Chongqing
University of
Education, Chongqing 400067, China, 3Ga Hwa Welfood
co., Gyeonggi 16978, Korea
Jangkangwhan (JKW) is a mixture of colonic healthy
foods. DSS was used to induce colitis model in the ICR
mouse. JKW group mice were intragastrically administered with low (700 mg/kg) and high (2100 mg/kg) doses
of JKW. The biomarkers in mice were determined by
Enzyme-Linked Immunosorbent Assay (ELISA), qPCR
and Western blot analysis. It was found that JKW can
delay the weight loss of mice and promote the rate of
weight gain during recovery, reduced colonic shortening
and colon weight. JKW has no toxic effects on the mouse
reproductive system and kidney, and can effectively alleviate the damage caused by DSS to liver and spleen.
JKW can reduce interleukin (IL)-6, IL-1β, TNF-α, interferon (IFN)-γ, cyclooxygenase (COX)-2 and NF-κB
levels in serum and colon tissue, in contrast the content
of anti-inflammatory factors in serum and expression in
the tissues were increased, such as, IL-10 and IκB-α.
The mRNA expression of colitis characteristic biomarker
MCP-1 and MIP-3α have reduced in colon tissues. In
addition, mouse DAI (disease activating index) was controlled after treatment by JKW. NGS resulted that in phylum level the Firmicutes increased while the Bacteroidetes decreased in the JKW group compared to the DSS
control group, and the number of beneficial bacteria
Bifidobacteriaceae, Lactobacilillaceae and Akkermansiaceas significantly increased in family level.
P09-210
Anti-Inflammation Effects of Beopje Curly Dock (Rumex crispus L.) extract in LPS-Induced RAW 264.7 Cells

Yan-Ni
Pan1,2*, Ting Yu1,21,2,1 Seung-Hee Kim3, Soo-Ah
3
Kang , Kun-Young Park . Department of Food Science
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and Biotechnology, Cha University,
Seongnam, Gyeonggi-do 13488, South Korea, 2Chongqing Collaborative Innovation Center for Functional Food, Chongqing
University of Education, Chongqing 400067, China, 3Department
of Conversing Technology, Graduate School of Venture,
Hoseo University, Seoul 06724, South Korea
We investigated the effects of Curly Dock (CD) and Beopje Curly Dock (CD-B, treated by the Korean traditional
processing method, named Beopje) extract on lipopolysaccharide (LPS)-induced inflammatory damage in RAW
264.7 cells. The cells were divided into 6 experimental
groups: Control, CD, CD-B, LPS, LPS+CD, and LPS+
CD-B. MTT assay was used to measure the cell survival
rate, the nitrite concentration was determined by the
Griess method, and ELISA was used to detect the proinflammatory cytokine levels. The mRNA and protein
expression levels of inflammation-related factors were
detected by qPCR and Western blot. The results showed
that the NO production by LPS+CD-B group was significantly lower than that of LPS group, followed by LPS
+CD group. CD and CD-B treatment groups decreased
the expression levels of pro-inflammatory cytokines of
Interleukin (IL)-10, IL-1β, IL-6, and TNF-α, especially
CD-B exhibited better anti-inflammatory effects. Meanwhile, CD and CD-B significantly decreased the mRNA
and protein expression level of IL-1β, TNF-α, IL-6, IL10, NF-κB, iNOS and COX-2. Especially, CD-B showed
much higher anti-inflammatory effect. CD-B extracts
can significantly inhibit LPS-induced inflammatory response, which suggesting that Beopje process can enhance the anti-inflammatory effect of CD.
P09-211
Chrysophanol Suppressed Pro-inflammatory Cytokines
Induced by LPS in Raw 264.7 Cells

Yan-Ni Pan1,1,22*, Xing-Yao
Long1,2, Eui-Seong Park3, Kun1
Young Park . Department of Food Science and Biotechnology,
Cha University, Gyeongghi-do 487010, Korea,
2Chongqing Collaborative Innovation Center for Functional Food, Chongqing
University of Education, Chongqing
400067, China, 3Department of Food and Nutrition, Yonsei
University, Seoul, 03722, Korea
The levels of pro-inflammatory cytokines were markedly suppressed by chrysophanol in LPS-treated Raw 264.7
macrophage cells. Chrysophanol had no toxic effect on
Raw 264.7 cells at the treatment concentration ranging
from 30 to 60 μM. Sixty μM chrysophanol exhibited the
highest protection of LPS effect on the Raw 264.7 cells
as determined by MTT assay. Thirty μM (low) and 60
μM (high) concentration of chrysophanol significantly
decreased pro-inflammatory cytokines TNF-α, IL-1β,
IL-6, and IL-10 in LPS-treated Raw 264.7 cells compared to LPS treated only. LPS+low and LPS+high also
significantly suppressed mRNA expressions of pro-inflammatory cytokines TNF-α, IL-1β, and INF-γ and an
inflammation related gene COX-2 compared to LPS only.

Moreover, LPS+low and LPS+high significantly suppressed protein expressions of pro-inflammatory cytokines TNF-α, IL-1β, and IL-6, and inflammation related
proteins iNOS and COX-2 compared to LPS only in the
cells. From the results above, chrysophanol, which is derived from plants, especially curly dock showed suppression effects by inhibiting inflammatory effects in Raw
264.7 cells by regulating pro-inflammatory cytokines and
inflammation related enzymes. These results indicated
that chrysophanol may possibly treat inflammatory diseases and a marker of anti-inflammatory functions in
plants.
P09-212
Effect of Autumn Olive Berry on Insulin Resistance in
Rats Fed a High-fructose Diet

Ae-Jin Jo, Ji-Hye Choi*, Song-Young Kim, Jung-In Kim.
Department of Smart Food and Drugs, School of Food
and Life Science, Inje University, Gimhae 50834, Korea
Prolonged consumption of fructose can result in obesity,
insulin resistance, and metabolic syndrome. The purpose
of this study was to investigate the beneficial effect of
autumn olive (Elaeagnus umbellata Thunb.) berry (AOB)
on insulin resistance in rats fed high-fructose diet. Wistar
rats weighing 110∼130 g were fed diet containing 65%
corn starch (Control group, CON), diet containing 65%
fructose (Fructose group, FRU) or diet containing 64.5%
fructose and 0.5% ethanol extract of AOB for 10 weeks.
After sacrifice, serum glucose and insulin levels were
measured and homeostasis model assessment for insulin
resistance (HOMA-IR) was calculated. Serum glucose,
insulin and HOMA-IR of the FRU group were significantly elevated compared with the CON group (P <0.05).
The AOB group showed a significant decrease in the serum glucose and insulin levels and HOMA-IR values
compared to the FRU group (P <0.05). Thus, autumn olive
berry could be effective in improving insulin resistance
and preventing metabolic syndrome in rats fed high-fructose diet.
P09-213
Antioxidant Effect of Autumn Olive Berry in Mice Fed
a High-fat, High-sucrose Diet

Ji-Hye Choi*, Mun-Ju Kim, Jung-In Kim. Department of
Smart Foods and Drugs, Inje University, Gimhae 50834,
Korea
Excessive oxidative stress increases risk for chronic degenerative diseases such as obesity, diabetes mellitus,
and hypertension. Autumn olive berry (AOB) has been
reported to exert antioxidant activity in vitro. The aim
of this study was to investigate the antioxidant effect
of ethanol extract of AOB in mice fed a high-fat, highsucrose (HFHS) diet. Six-week-old male C57BL/6J mice
were fed a basal diet, a HFHS diet, or the HFHS diet
containing 0.5% AOB extract (low AOB, LAOB) or 1%
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AOB extract (high AOB, HAOB) for 12 weeks after one
week of adaptation. After sacrifice, thiobarbituric acid
reactive substance (TBARS) and glutathione levels in the
liver were measured. Chronic consumption of the HFHS
diet significantly increased hepatic TBARS contents in
these mice (P <0.05). However, the LAOB and HAOB
groups showed lowered TBARS levels compared with
the control group (P <0.05). Glutathione levels in the liver
of the HFHS group were significantly lower than those
of the control group. Consumption of LAOB or HAOB
significantly elevated hepatic glutathione levels compared with the HFHS group (P <0.05). Thus, we could
conclude that AOB may improve oxidative stress in vivo.
P09-214
Anti-Inflammatory Potential of an Ethanolic Extract of
Elymus mollis Trinius in Nasal Polyp-Derived Fibroblasts

1, Grace Choi1, Dae-Sung
Mi-Jin
Yim1*, Jeong Min2 Lee
1
1
Lee , and Il-Whan Choi . Department of Applied Research, National Marine Biodiversity
Institute of Korea,
Seocheon, Republic of Korea, 2Department of Microbiology and Immunology, College of Medicine, Inje University, Busan, Republic of Korea
The Elymus mollis Trinius is one species of halophates
which live in salt marshes. Halophates are reported a rich
source of several compounds such as ascorbate, carotenoids and polyphenols which could be the responsible
for the potential medicinal and antimicrobial properties.
In the present study, we are screened anti-inflammatory
potential of nasal polyp derived fibroblasts. To evaluate
the anti-inflammatory effects of ethanolic extract of E.
mollis trinius, it was significantly decreased on NO and
PGE2 production from LPS-stimulated RAW264.7 cells.
The ethanolic extract of E. mollis trinius inhibits transforming growth factor (TGF) β1-induced myofibroblast
differentiation and extracellular matrix (ECM) accumulation in nasal polyp-derived fibroblasts (NPDFs) and elucidated the molecular signaling pathways involved. The
production of collagen type I (Col-1) was investigated
in nasal polyp (NP) tissue via immunohistochemistry and
western blot analysis. The levels of α-smooth muscle
actin (α-SMA), Collagen-1(Col-1), and fibronectin were
decreased compared with GAPDH by western blot analysis. These results suggest that the ethanolic extract of
E. mollis trinius may be a novel antifibrotic agent for
the treatment of NP formation.
P09-215
Nutritional composition and antioxidant activity of
mealworm (Tenebrio molitor) larvae by processing
methods

Mi-Ae Kim2*1, 1Dooseon Hwang2, Tae-Won Goo3, Eunyoung Yun . Department of Agricultural Biology, National Institute of Agricultural Scienced, Rural Development Administration, Wanju-gun, Jeonbuk 55365, Korea,

2Department

of Integrative Bio-industrial Engineering,
Sejong University, Seoul 05006, Korea, 3Department of
Biochemistry, School of Medicine, Dongguk University,
Gyeongju, Kyeongbuk 38066, Korea
We examined the effects of different processing methods
on the nutritional composition and antioxidant activity
of mealworms. After processing with nine methods, we
calculated the contents of protein, fat, ash, carbohydrate,
minerals (P, Ca, K, Fe, and Na), vitamin B group (B1,
B2, and B3), moisture, and calrories. When processed by
freeze drying among freeze drying, hot air drying, oven
broiling, roasting, pan frying, deep frying, boiling, steaming, and microwaving, the contents of protein, some minerals, and vitamins were the highest. The content of total
minerals was lowest after deep frying, and those of vitamin B1 and B3 were the lowest after microwaving. Antioxidant activity was then evaluated using DPPH and
ABTS radical scavenging assays. DPPH assays showed
that microwaving, freeze drying, deep frying, steaming,
boiling, and oven broiling of mealworms yielded scavenging activities of 20.9∼29.0% at 2,000 μg/mL, which
was silmilar to the activity level (22.7∼33.2%) of 40∼60
μM tocopherol. ABTS assays confirmed that only freezedried mealworms at 2,000 μg/mL exhibited higher activity than 10 μM tocopherol. Interestingly, simlar trends
were found for antioxidant activity levels and total phenolic contents in mealworms.
P09-216
Improved in vitro method for evaluating agonistic activity using estrogen, androgen and thyroid receptor
reporter gene analysis

Jae Seok Cho*, Ji Hyun Moon, Jing Chen, Shuai Qiu, and
Hong Jin Lee. Department of Food Science and Technology, Chung-Ang University, Anseong, 17546, South Korea
OECD has designed in vitro bioassays of endocrine disrupting chemicals (EDCs) to replace traditional animal
experiments. However, in current approach, the EDCs
are exposed directly into cells, which can’t consider the
possible effect of metabolism in the liver. Using S9 fraction and phase I and phase II cofactors, we investigated
the effect of liver metabolites of estrogen, androgen, and
thyroid hormone on their agonistic activity using luciferase reporter gene assay in VM7-Luc, 22 RV1/MMTV_
GR_KO, and hTRE_Hela cells, respectively. 17β-Estradion (E2) increased the estrogenic activity after the reaction with S9 fraction, and testosterone strongly decreased
the androgenic activity in phase I and phase II combined
condition. Interestingly, however, thyroxine dramatically
enhanced the thyrogenic activity in phase I and phase II
combined condition in a time- and dose-dependent manner. We also confirmed that it exerted the same trends
between co-treatment of hormone and S9 fraction combined with cofactors to the cells and serial treatment to
the cells after the reaction with S9 fraction combined
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with cofactors. These results provide the significant and
improved in vitro assay system to screen and evaluate
the agonistic and antagonistic activity of EDCs by mimicking the liver metabolism.
P09-217
Physicochemical properties and antioxidant activities
of gochujang added with lotus leaf powder

Jin-Tae Kim*, Jeong-Mi Lee, Si-Eun Lee, Hyun-Ju Kim
and Ji-Hyun Kim. Department of Food and Nutrition,
Kwangju Women’s University, Gwangju, Korea
This study added the lotus leaf powder to the traditional
gochujang with 0%, 1%, 2%, 3%, 4% and 5% to measure
the function of the physicochemical properties and antioxidant activities. The lotus leaf contains various physiological active ingredients such as β-sistosterol, quercetine, methylcorypoleine, diemethylcocaeurine, etc. and
is known to have preservative effects. So we studied how
to make gochujang with lotus leaves. pH level was the
highest in the control group at 6.71, and tended to decrease
as the amount of lotus leaf powder added increased.
Sugar content is the lowest at 28.8% Brix with 4% lotus
leaves added, and as the amount of lotus leaves added
increases, sugar level also decreases. Viscosity was the
lowest in the control group at 6.81 dPa·s, and the 5%
added gochujang was the highest at 15.61 dPa·s, indicating that the moisture content decreased as the lotus leaf
powder addition increased. To find out the physiological
function of the gochujang with lotus leaf powder, the antioxidant activities was measured using a specimen extracted with 80% ethanol. Total phenol and total flavonoid content were highest at 3% and 5% of the lotus
leaves, and lowest at 1%. The results of the DPPH radical scavenging activities showed that the higher the added amount of lotus leaves, the higher the increase. Reducing power was the highest in gochujang with 3% lotus leaves. The higher the total phenol content and total
flavonoids content, the higher the DPPH radical scavenging activities, and the higher the reducing power. In
order to develop various recipes for utilizing lotus leaves,
an eco-friendly functional material that has been on the
rise every year, this study identified physicochemical
properties and studied excellent physiological function to
present a theoretical background that can be commercialized, and we intend to contribute to the improvement
of national health and farming household income.
P09-218
Assessment of CPC, AS extracts, and mixtures of the
two on immune enhancing activity in vitro

Soo-Jeung1 Park1*, Minhee 2Lee1, Dakyung Kim21, JeongMoon
Yun , Jinkyung Kim , Myeongkuk Shim , Hee-Jin
Oh2, Jeongmin Lee1, Ok-Kyung Kim3. 1Department of Medical Nutrition, Graduate School of East-West Medical
Science, Kyung
Hee University, Yongin, 17104, Republic of Korea, 2R&D center, Green Store Inc, Seongnam,

13558, Republic of Korea, 3Division of Food and Nutrition,
Cheonnam National University, Gwangju, 61186, Republic of Korea
Genetic, environmental, gender, stress, nutritional status,
and many other factors affect immune function, and in
recent years, there is an increasing demand for immunomodulatory dietary supplements as a means to control
this. We assessed of CPC, AS extracts, and mixtures of
the two on immune enhancing activity in vitro. CPC and
AS significantly increased phagocytosis of RAW264.7
cells in a high concentration group, And these significantly decreased Nitric oxide (NO), pro-inflammatory
cytokines (IL-1β, IL-6, and TNF-α), and natural killer
(NK) cell activity for Yac-1 cells in a high concentration
group. Also, CPC+AS significantly increased phagocytosis of RAW264.7 cells, and reduced NO, pro-inflammatory cytokines, and NK cell activity in a dose dependent
manner. In addition, CPC, AS, and CPC+AS significantly
reduced mRNA and DNA expressions of LP-BM5 in
SC-1 cells infected by LP-BM5 leukemia retrovirus.
These results suggensts that CPC, AS extracts, and mixtures of two are likely to develop as immunomodulatory
dietary supplements.
P09-219
Effect of Curcuma longa. L and Pueraria lobata Ohwi
complex on activities of osteoblasts and osteoclast

1, Soo-Jeung Park1, Da
Minhee Lee1*1 , Jeong Moon Yun
1
Kyung
Kim , Dong Hwan
Oh , Su Hwa Jun3 2, Yong Jae
2
2
Kim , Min
Seok Cha , Ok-Kyung Kim , Kwontack
Hwang4, Woojin Jun3,3 Jeongmin Lee1,3. 1Department of
Medical Nutrition and Research2 Institute of Medical3 Nutrition, Kyung Hee University, SDC R&D Center, Division of Food and Nutrition, Cheonnam National
University, Gwangju, 61186, Republic of Korea, 4Dept. of Food
Science and Nutrition, Nambu University, Gwangju 506824, Korea
In the present study, the effect of Curcuma longa. L extracts and Pueraria lobata Ohwi extracts (CEPE) on anti-osteoporosis in ovariectomized sprague-dawley(SD)
rat. Animals were randomly allocated seven groups :
Sham : sham-operated group, OVX : ovariectomized control group, OVX+PC1 : ovariectomized group supplemented estradiol 1 mg/kg b.w., OVX+PC2 : ovariectomized group supplemented Punica Granatum Fruit Extract
200 mg/kg b.w., OVX+Dex : ovariectomized group supplemented dextrin, OVX+Low : ovariectomized group
supplemented CEPE 50 mg/kg b.w., OVX+High : OVX+
Low : ovariectomized group supplemented CEPE 7:3 200
mg/kg b.w.. All rats were supplemented experimental diets and water for 8 weeks. Serum lipid content analysis
showed that the total cholesterol, and triglyceride levels
were significantly lower in the OVX+Low and OVX+High
groups than in the OVX group. Serum estradiol levels
were significantly lower in the OVX group than in the
Sham groups, but PECE supplementation had no observed
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effect on serum estradiol levels. Bone morphometric markers (BMD) were significantly higher in the OVX+PC
and OVX+High groups than in the OVX group. In addition, PECE supplementation decreased the mRNA expression of RANKL, cathepsin K, and MMP9 in tibia as
compared with those observed in the OVX group. These
results suggest PECE might offer a means of ameliorating menopause associated symptoms such as osteoporosis, dyslipidemia, and face flushing.
P09-220
Inhibits lipid accumulation in 3T3-L1 adipocytes by
Korean red ginseng and Glcyrrhiza glabra L. extracts.

Eun-Hye Lee*, Yulong Zheng, Jaesun Lee, Ji-Hyun Lee,
Il-Jun Kang. Department of Food Science and Nutrition,
Hallym University, Chuncheon 24252, Republic of Korea
In this study, we evaluated the inhibition of adipogenesis
on 3T3-L1 adipocytes by combining different proportions of Korean red ginseng saponin fraction (RGS) and
Glycyrrhiza glabra L. extract (GG). The inhibitory effects on lipid accumulation were measured by Oil red O
stained adipocyte. SG31 showed higher lipid accumulation inhibition than a single extract or a mixture of RGS
and GG at a mass ratio of 3:1 (SG31), 1:1 (SG11), and
1:3 (SG13). At the molecular level, SG31 may inhibit adipocyte differentiation by suppressing adipogenic transcription factors, including peroxisome proliferator-activated receptor gamma (PPARγ), CCAAT/enhancerbinding protein α(C/EBPα), and sterol regulatory element-binding protein-1c (SREBP-1c). These results
suggest that SG31 can be a potential anti-obesity substance by suppressing adipocyte differentiation and inhibiting lipid accumulation activity.
P09-221
The combination of Korean red ginseng and Glycyrrhiza
glabra L. extracts enhances AMPK pathway activation
in C57BL/6J obese mice

Yulong Zheng*, Jaesun Lee, Elm-hye Lee, Ji-Hyun Lee,
and Il-Jun Kang. Department of Food Science and Nutrition, Hallym University, Chuncheon 24252, Korea
In previous studies, we found that a mixture of Korean
red ginseng saponin fraction (RGS) and Glycyrrhiza glabra L. extract (GG) inhibited the accumulation of triglycerides in 3T3-L1 adipocytes. In this study, We investigated the anti-obesity effects of RGS and GG and their
mixtures of 3 different mass ratios [3:1 (SG31), 1:1 (SG11),
1:3 (SG13)] in an in vivo model of C57BL/6J obese mice
induced by a high-fat diet. After induction of obesity for
2 weeks, the mice were randomly divided into 8 groups;
normal-fat diet group (NFD, n=8), high-fat diet group
(HFD, n=8), RGS group (200 mg/kg/day, n=8), GG group
(200 mg/kg/day, n=8), SG31 group (200 mg/kg/day, n=8),
SG11 group (200 mg/kg/day, n=8), SG13 group (200 mg/
kg/day, n=8), and a positive control Garcinia Cambogia

water extract (GC, 100 mg/kg/day, n=8) which showed
weight loss effect in previous study. After 10 weeks of
oral administration, SG31 significantly reduced organ
weight, adipose tissue weight and body weight, attenuated dyslipidemia, and decreased serum triglyceride levels in obese mice induced by high-fat diets. In some indexes, the anti-obesity activity of SG31 was even higher
than that of the positive control group. SG31 may have
caused the above phenomenon by activating the AMPK
pathway by stimulating the secretion of adiponectin in
adipose tissue to regulate the energy metabolism balance,
which inhibited triglyceride formation and promoted the
β-oxidation of fatty acids. Therefore, SG31 can be used
as a potential anti-obesity functional food supplement.
P09-222
Effects of Red Allium cepa. and Angelica gigas Nakai
on the Hair Growth

Jin Young 1Lee1 1*, Jae Kyung Dong2, Mi-Ryung Kim3, Jae
Seon Kang . Department of Pharmacy,
Kyungsung University, 309, Busan 48434, Korea, 2Department of Pharmaceutical Engineering,
Silla University, 140, Busan
46958, Korea, 3Department of Bio-Food Materials, Silla
University, Busan 46958, Korea
This study was conducted to evaluate the hair-growthpromotion effect of a new substance mixed with red Allium cepa (RA) and Angelica gigas nakai (AG). Minoxidil has been known to promote hair growth. However,
it is very limited in its mechanism of action. In our country, pansidil of Dongguk Pharm and minoxil of Hyundai
Pharm have led the market. In this study, the hair growth
promotion effects of RA, AG and their mixture were
compared with the pancidil. Antioxidative effects were
measured based on DPPH radical scavenging activity
and total flavonoid content. Mixture administered group
showed higher DPPH radical scavenging activity. Moreover, we studied in vivo to prove the promotion of hair
growth. Experimental animals were divided into five
groups based on the samples they were administered:
saline, Pansidil, AG, RA, and mixture. Samples were administered orally once a day at a fixed time for a month.
Alkaline phosphatase (ALP), γ-glutamyl transpeptidase
(γ-GT), and the hair follicles of the skin tissue were
observed. In all the results, mixture administered group
showed greater antioxidative and hair growth promotion
effects than other group. Therefore, this mixture could
be developed into a product that has the function to help
hair growth.
P09-223
Efficacy Assessment of Allium cepa Extract in Rats

2, Joo Hee Lee1, Jae
HyeongSoo3 Kim1, Mi Sun3*Hwang
1
Seon Kang
, Jin Young Lee . GraceBio Holdings, Busan,
Korea, 2Department of Pharmaceutical Science and3 Technology, Kyungsung University, Busan, Korea, Department of Pharmacy, Kyungsung University, Busan, Korea
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This study was conducted to assess the efficacy of onion
extract in rodents. The experimental animals were carried out in two groups; water administerd group (CON)
and Allium cepa administered group (AC). The AC group
showed a slightly increases in the number of erythrocytes (RBC), Hemoglobin (HGB), haematocrit (Hct) levels compared to the control group (P <0.05). Haemoglobin, monocyte, lymphocyte and neutrophil had no significant change (P >0.05) in AC groups and control. The
analysis of AST and ALT levels showed a significant
decrease in AC group compared to the control group (P <
0.05). The blood glucose, total protein, HDL-cholesterol
were slightly high in AC group, while triglyceride, total
cholesterol levels were lower in AC group compared with
the control group (P <0.05). The levels of cytokines (IL-1
α, IL-1β, TNF-α, IL-6, IL-10, INF-γ, IL-18, IL-2, GMCSF) involved in immunity and inflammation in liver tissue and blood have all been confirmed to be within normal range. The results of the study showed that dietary
onion powder is not toxic to haematological indicators
and immune functions.
P09-224
Biological Properties of Onion Products

Ji-Su Song1,21, Dong-Gyu Kim11, Seong-Cheol Kim1,3 JunHyeong Lim , Minjung
Song , Chang-Soo Kang , and
Mi-Ryung Kim1*. 1Department of Food 2 Biotechnology,
Silla University, Busan 46958, Korea, Department of
Medical Science, School of Medicine,
Pusan National
University, Yangsan 50612, Korea, 3Department of Agriculture and Fisheries Processing, Korea National College
of Agriculture and Fisheries, Korea
Onion (Allium cepa L.) has been used as foodstuff, condiment, and folk medicine, which contains considerable
bioactive compounds for the prevention of a number of
diseases, including cancer, coronary heart disease, and
diabetes. This study was performed to confirm the biological activities, including anti-oxidative, anti-inflammatory, anti-diabetic, and anti-cancer activities of onion
products which were prepared with the dehydration, mixing with onion vinegar, and lactic acid fermentation. The
extraction condition of onion products was established
on times, temperature, and solvent concentration. The
biological activities of each onion extracts were tested
with DPPH radical scavenging assay, NO assay on macrophage cells, PTP1B inhibitory activity, and suppressive
effect on colorectal cancer cell proliferation. Quercetin
contents were analyzed by HPLC. These results will be
helpful for the development of new functional onion
products.
P09-225
The Change of Antioxidant Components and Activity
of Colored Wheat according to Harvest Time

Kyeong-Hoon Kim*, Jinwoo Yang, Kyeong-Min Kim,
Chon-Sik Kang, Jin Hee Park, Han-young Jeong, Young-

Jin Kim, Chang hyun Choi, Young-Keun Cheong, Tae-Il
Park. Wheat Research Team, National Institute of Crop
Science, Rural Development Administration
Wheat (Triticum aestivum) is a major crop in many
countries for staple food source. The whole grain of
wheat has been evaluated as a good source of functional
micro-nutrients such as diatery fiber, phenolic compounds and vitamins. Colored wheat bran contained higher functional compound than common wheat bran. So,
colored wheat has attracted increasing attention due to
its high physiological activity. Wheat generally harvested
after 45 days of maturity and colored wheat changed the
content of functional compounds during maturing stage.
Thus, this study was conducted to find the highest level
stage of functional compounds during the mature time
of grain. As a results, the highest content of total polyphenol, flavonoid, and anthocyanin showed 12 day before
harvest and decreased as maturity progressed. Also, antioxidant activity was the highest in 12 day before harvest and then decreased. The content of proanthocyanidin (tannin) measured which increased during mature
stage. These results involved with tannin biosynthesis
because phenolic compound used for precursor of tannin
synthesis. In relation to these compounds, the measurement of antioxidant activity (radical scavenging activity)
showed that after increasing to 12 day before harvest,
this results was very closely related to the content of
flavonoid and anthocyanin. These results indicated that
the antioxidant compound and activity were highest 12
day before harvest. These results are available as basic
data on the utilization of colored wheat.
P09-226
Carnosine inhibits angiogenesis by inhibiting VEGFR2-mediated ERK/AKT/eNOS signaling pathway

Byungdoo Hwang*, Jun-Hui Song, Youngjin Roh,
Hongbum Park, and Sung-Kwon Moon. Department of
Food and Nutrition, Chung-Ang University, Anseong
17546, South Korea
Carnosine, a naturally occurring dipeptide, has a lot of
possible functions such as anticancer, antioxidant, and
antiaging; however, the molecular mechanisms and regulators underlying its activity against tumor-associated
angiogenesis remain unidentified. In this study, we evaluated the in vitro capillary tube formation of HUVECs,
ex vivo aortic ring, and in vivo Matrigel plug assays were
employed to examine the anti-angiogenic potential of
carnosine. In HUVECs, carnosine inhibited VEGF-mediated proliferation, colony tube formation, migration, and
invasion. The anti-angiogenic activity of carnosine was
partially due to the suppression of VEGFR-2-mediated
ERK/AKT/eNOS signalling and MMP-2. Furthermore,
using aortic ring and Matrigel plug assays, we confirmed
the anti-angiogenic activity of carnosine. Taken together,
our findings indicate that carnosine inhibited VEGF-2stimulated responses in angiogenesis. Our novel findings
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provide theoretical basis for effective use of carnosine
against the anti-angiogenic therapy.
P09-227
Carnosine impedes PDGF-stimulated proliferation and
migration of vascular smooth muscle cells via targeting cell cycle regulation, JNK signaling, transcription
factors-mediated MMP-9 activity

Hongbum Park*, Byungdoo Hwang, Jun-Hui Song,
Youngjin Roh, and Sung-Kwon Moon. Department of
Food and Nutrition, Chung-Ang University, Anseong,
17546, South Korea
Carnosine, naturally occurring dipeptide, has been exhibited various beneficial effects. However, the possible
role of carnosine in vascular disorder associated with
pathological events including proliferation and migration
of vascular smooth muscle cells (VSMCs) largely remains unknown. We here investigated the role and regulatory mechanism of carnosine in VSMCs stimulated by
platelet-derived growth factor (PDGF). Carnosine inhibited proliferation of PDGF-induced VSMCs without cytotoxic effect. Carnosine treatment also induced G1-phase
cell cycle arrest, which was due to the p21WAF1-associated decreased expression of both CDKs and cyclins in
PDGF-treated VSMCs. Treatment with carnosine suppressed the phosphorylation of JNK in PDGF-stimulated
signaling. Additionally, carnosine significantly prevented
migration of VSMCs exposed to PDGF. Carnosine abolished matrix metalloproteinase (MMP)-9 activity via reduced transcriptional binding activity of NF-κB, Sp-1,
and AP-1 motifs in PDGF-treated VSMCs. Taken together, these results demonstrate that carnosine impeded
the proliferation and migration of VSMCs stimulated by
PDGF through the regulation of cell cycle machinery, JNK
signaling, and transcription factors-mediated MMP-9 activity. Thus, carnosine may be a potential candidate for
the prevention of vascular proliferative disease.
P09-228
Enhancement of Polyphenol Contents and Bacterial
Growth Rate Using Plant Extracts in Probiotics Cultivation

Yeeun2 Kim1 and Keunho Ji2*. 1Department of Microbiology, Basic Science Research Institute, Pukyong National
University, Busan, 48513, Korea
Probiotics, we already known, have various health benefits and non-toxicity in human bodies. So, many people
ingest the probiotic medicine almost everyday. In the
previous study, we reported about antioxidizable probiotics, having both probiotics and antioxidant effect. In
the present study, we setting up a objective for enhancement of antioxidant effect and increasement of bacterial
growth rate, and we achieved the object using plant extracts (dichloromethane, ethyl acetate and hot water) such
as tea tree (Melaleuca alternifolia) and asparagus (As-

paragus officinalis). Each antioxidizable probiotics were

cultured until reach 0.8 of absorbance in O.D600nm. And
then, incubated at 37°C for 24 h after the adding each
extracts concentration of 100 μg/3 mL. After the incubation, 500 μL of culture broth was poured in MRS media
for a colony counting, and 1 mL of culture broth was
used to measure of total polyphenol contents. In the results of this study, we confirmed that the polyphenol
contents was increased in most strains to which the extract was added. Especially, Le2, Le4 and La4 were highly increasement of polyphenol contents over 1.4 folds.
However, we observed that the bacterial growth rate
was inverse proportion to the polyphenol contents. If further studies are performed on whether the polyphenol inhibit the growth of lactic acid bacteria, can be more accurate analysis is expected. These results suggest that the
plant extracts are useful additive agent for production
of antioxidant. Therefore, through the further study, we
expect to possible the increasement of productivity in
useful probiotics resource.
P09-229
Anti-Angiogenic Activities of Teff (Erageostis tef) in
Human Umbilical Vein Endothelial Cells and Chicken
Chorioallantoic Membrane Model

Jina Seo*, Hyiyoung Yang, Jihyeung Ju. Department of
Food and Nutrition, Chungbuk National University,
Cheongju 28644, Korea
The current study aimed to investigate anti-angiogenic
activities of Eragrostis tef L. (teff), a gluten-free grain,
in human umbilical vein endothelial cells (HUVEC) and
chicken chorioallantoic membrane (CAM) model. Raw
and heated teff were freeze-dried and extracted with 80%
ethanol (RTE and HTE, respectively). In HUVEC, treatment with RTE and HTE resulted in dose-dependent inhibition of cell growth, invasion, migration, adhesion to
fibronectin, monocyte adhesion, and tube formation. In
CAM model, RTE and HTE significantly suppressed the
branching of new capillaries from the existing basal vessels. In both HUVEC and CAM model, HTE produced
more prominent effects than RTE. These results suggest
that teff possesses anti-angiogenic activities and heating
may enhance these activities. Further studies are needed
to identify not only detailed mechanisms involved in the
inhibition but also compositional changes responsible for
the increased activities of HTE.
P09-230
Anti-pollution Effect of Xanthorrhizol on Particulate
Matter-induced Skin Damage by Inhibiting the Aryl
Hydrocarbon Receptor Signaling

Haneul
Kang1*, Hyo-Jeong Lim2, Jae-Kwan Hwang1,2.
1Department of Biotechnology, 2Graduate Program in
Bioindustrial Engineering, Yonsei University, Seoul 03722,
Republic of Korea
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Particulate matter (PM), the complex mixtures of polyaromatic hydrocarbons, metals, organic toxins, easily penetrates skin and exerts negative effects by activating the
aryl hydrocarbon receptor (AhR). Xanthorrhizol (XAN),
a sesquiterpenoid compound derived from Curcuma xanthorrhiza extract, has been reported to possess anti-photoaging effect on UVB-treated human epidermal keratinocytes (HaCaT). In this study, we evaluated whether
XAN treatment attenuated PM-induced skin damage
through the regulation of AhR signaling in the PM-treated
HaCaT cells. The HaCaT cells were treated with XAN
after PM exposure (100 μg/mL). In the PM-treated HaCaT
cells, XAN significantly decreased mitochondria-mediated apoptosis and inflammation-related proteins expression. XAN also down-regulated mitogen-activated protein kinase (MAPK) proteins related to the stimulation
of collagenases. In addition, XAN reduced the mRNA
levels of AhR, cytochrome P450 (CYPs), and inflammatory factors including interleukin (IL)-6, -8, and -1β.
Moreover, XAN prevented the morphological change of
epidermis in the PM-treated 3D reconstructed human
skin model. Collectively, XAN can be used as a natural
agent for skin health through the inactivation of AhR
signaling.
P09-231
Inhibitory Effect of Curcuma xanthoriza Supercritical
Extract on Skin Damage Induced by Particulate Matter

Haneul
Kang1*, Hyo-Jeong Lim2, Jae-Kwan Hwang1,2.
1Department of Biotechnology, Yonsei University, Seoul
03722, Republic of Korea, 2Graduate Program in Bioindustrial Engineering, Yonsei University, Seoul 03722,
Republic of Korea
Particulate matter (PM), which includes the harmful
suspended contaminants in the air, readily penetrates skin
and leads to various skin diseases by activating the aryl
hydrocarbon receptor (AhR). Curcuma xanthoriza is a
Zingiberaceae plant known to provide various physiological activities such as antibacterial, anti-inflammatory,
anti-cancer, anti-diabetic, anti-aging, and neuroprotection. This study evaluated whether C. xanthoriza supercritical extract (CXSE) treatment attenuated PM-induced
skin damage by the regulation of AhR signaling in the
PM-treated HaCaT. In the PM-treated HaCaT, CXSE
treatment not only suppressed AhR-mediated transcriptional activity but also reduced the mRNA levels of AhR
and cytochrome p450 (CYPs). In addition, CXSE treatment prevented epidermal structural changes and reduced
inflammatory cytokine, interleukin-8 (IL-8) in 3D-reconstructed human skin tissue. As a result, the study
demonstrate that CXSE inhibits PM-induced skin damage through the regulation of AhR-mediated responses.
Therefore, CXSE can be used as a potential natural agent
in skin health.

P09-232
Black Ginger Extract Attenuates the Development of
Sarcopenia in Aged Mice by Increasing Mitochondrial
Biogenesis and Protein-turnover Pathway

Changhee Kim*, Jihee Yoo, Jae-Kwan Hwang. Department of Biotechnology, College of Life Science and Biotechnology, Yonsei University Seoul 03722, Republic of
Korea
Sarcopenia is a disease featured with the age-related loss
of muscle function, muscle protein contents, and muscle
mass. Black ginger (Kaempferia parviflora) belonging to
Zingiberaceae family has exhibited various biological activities, including anti-diabetes, anti-aging, and anti-cancer. Particularly, it showed anti-atrophic effect on the loss
and function of skeletal muscle in obese mice through
the phosphatidylinositol 3 kinase (PI3K)/Akt pathway.
Here, we investigated the inhibitory effect of K. parviflora extract (KPE) on sarcopenia by treating with KPE
(200 and 400 mg/kg/day) to aged mice for 2 months. KPE
treatment raised exercise endurance. For this effect, KPE
significantly stimulated mitochondrial biogenesis by increasing the peroxisome proliferator-activated receptor
gamma coactivator 1-alpha (PGC-1α) mRNA expression
and the numbers of mitochondrial DNA in aged muscle.
KPE also increased grip strength, hindlimb muscle
weight, and the sizes of muscle fiber. At the molecular
level related with protein turnover, KPE significantly
downregulated the mRNA expression of muscle ring finger (MuRF)-1 and atrogin-1 related with proteolysis by
preventing the Forkhead box O3a (FoxO3a). On the other
hand, KPE activated the mammalian target of rapamycin
(mTOR) pathway via activating the PI3K/Akt pathway.
Overall, black ginger could be used as a functional food
ingredient to inhibit or delay the development of sarcopenia by improving protein-turnover pathway and stimulating mitchondrial biogenesis.
P09-233
Fermented Antler Extract Attenuates Skeletal Muscle
Atrophy by the Regulation of Protein Turnover

1*, Changhee Kim1, Hyerin Lee2, and Jae-Kwan
Jihee Yoo
1,2
Hwang . 1Department of Biotechnology,
College of Life
Science and Biotechnology, 2Graduate Program in Bioindustrial Engineering, Yonsei University, Seoul 03722,
Republic of Korea
Skeletal muscle, which accounts for 36∼47% of total
body weight, plays a key role in supporting physical performance and mobility. Muscle function can be improved
by an increase in muscle protein synthesis. Deer antler
has been reported to possess restorative, healing, and anti-aging activities. In this study, the inhibitory effect of
fermented antler extract (FAE) on muscle atrophy in the
immobilized hindlimb muscle of mice was investigated.
Right hindlimb was fixed by a stapler to induced muscle
atrophy for 1 week. Then, mice were orally administered
non-fermented antler extract (NFAE) at the dose of 300
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mg/kg/day and FAE at the doses of 300 and 600 mg/kg/
day for another 1 week. Oral administration of FAE significantly increased the weights of gastrocnemius and tibialis anterior muscles. Fore/hindlimb grip strength was
enhanced by FAE treatment, compared to the NFAEand non-treated-groups. Moreover, FAE treatment significantly recovered the myofiber size. FAE activated the
phosphatidylinositol 3-kinase (PI3K)/AKT/mammalian
target of rapamycin (mTOR) pathway which regulates
protein synthesis. FAE inhibited the expressions of atrogin-1 and muscle ring finger 1 (MuRF1) by stimulating
the phosphorylation of forkhead box class O (FoxO3). FAE
suppressed the production of inflammatory cytokines,
such as tumor necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6). These results suggest that FAE may
contribute to anti-atrophic effect on muscle atrophy and
could be developed as a potential agent for attenuating
muscle atrophy.
P09-234
Immune Modulation Activity of Enzymatic Hydrolyzed
Egg Yolk Proteins in Balb/c Mouse Splenocyte

Eunyeong
Lee, Mijoo Choi, Yunjung Lee and Eunju
Park*. Department of Food and Nutrition, Kyungnam University, Gyeongnam 51767, Korea
The hen’s egg is an important protein source of human
diet. As a high-quality protein, egg proteins are well recognized as excellent sources of bioactive peptides. Enzymatic hydrolysis leads to improved functional and biological properties of protein by-products, which can be
further used as nutraceuticals and protein ingredients for
food applications. The aim of this study was to evaluate
the immunomodulatory effect of egg yolk protein prepared
by enzymatic hydrolysis in murine primary splenocytes.
Egg yolk protein was hydrolyzed using alcalase or pancreatin. Immunomodulatory activity was determined by
lipopolysaccharide (LPS, 5 μg/mL) or concanavalin A
(ConA, 5 μg/mL) induced cytokine production in Balb/c
mouse spleen cells. IL-2, IL-6, and IL-10 production of
egg yolk protein or enzymatic hydrolyzed egg yolk protein treated cells were significantly lower than that of
LPS or ConA treated cells (PC). On the other hand, TNFα production of egg yolk protein or enzymatic hydrolyzed
egg yolk protein treated cells were significantly higher
than PC. However, there were no significant differences
in IL-2, IL-6, IL-10 and TNF-α between the treatment
groups. These results indicate that egg yolk or enzymatic
hydrolyzed egg yolk protein could modulate immune cytokine production.
P09-235
Immunostimulatory Effect of Tea Including the Plant
Mixture Based on Sweet Potato Peel in RAW264.7 Macrophages

1*, In-Seon Jeong2, Eun-Hye Kim1, Seung
Mi Ja Chung
2
1
Man Park . Department of Food Science and Nutrition,

Gwangju University, Gwangju 61743, Korea, 2Hyundai
F&B Co., Ltd., Gwangju 61200, Korea
This study was performed to investigate the immunostimulatory effect of the plant mixture based on sweet
potato peel including Platycodon grandiflorum, Codonopsis lanceolata and corn silk in RAW264.7 macrophages.
We tested the immunostimulatory effect of 12 plant extracts by nitric oxide (NO) production in RAW264.7 macrophages. NO production of extracts from Platycodon
grandiflorum, Codonopsis lanceolata and corn silk (PG,
CL, CS) was significantly higher than that of extracts
from other plants. The cytotoxicity, NO production, and
production of cytokines in RAW264.7 macrophages were
measured. The tumor necrosis factor (TNF)-α, interleukin (IL)-1β, and IL-6 production in PG, CL or CS-treated
RAW264.7 macrophages was significantly higher than
that of sweet potato skin extract (SP). The ratio of mixture including Platycodon grandiflorum, Codonopsis lanceolata and corn silk and sweet potato skin was 1:1:0.5:3.
The immunostimulatory effect of mixture extract and tea
including the plant mixture was significantly higher than
that of SP and was similar or higher than that of PG,
CL, CS, respectively. The extract from mixture can be
a potential candidate for development of functional food
materials for enhancing immune activity.
P09-236

Erigeron annuus (L.) Pers. Extract Attenuats High-Fat
Diet induced Obesity in C57BL/6J mice

Yoon-Hee Choi1*, Ok-Hwan Lee3, Il-Jun Kang2. 1DeUnipartment of Food and Nutrition, Hallym Polytechnic
versity, Chuncheon 24210, Republic of Korea, 2Department of Food Science and Nutrition, Hallym
University,
Chuncheon 242-52, Republic of Korea, 3Department of
Food Science and Biotechnology, Kangwon National
University, Chuncheon 24341, Republic of Korea
The aim of this study was to evaluate the inhibitory effects of Erigeron annuus (L.) Pers. (EAP) water extract
to investigate whether these extracts could prevent highfat diet (HFD) induced obesity on C57BL/6J mice as a
follow-up study in accordance with previous in vitro expriment results. Normal diet (ND)-C57BL/6J mice and
HFD-C57BL/6J mice were treated for 8 weeks with EAP
as follows: HFD, EAP water extract (50, 100 and 200)
mg/kg/day. EAP water extract was prepared. C57BL/6J
mice were divided into ND-C57BL/6J mice and HFDC57BL/6J mice were treated for 8 weeks with EAP water
extract as follows: HFD, EAP (50, 100 and 200) mg/kg/
day. The inhibitory effects of EAP water extract with
HFD induced obesity on C57BL/6J mice were evaluated
using biochemical parameters, Immunohistochemistry. In
the present study, dietary EAP water extract supplementation significantly (P <0.05) reduced final weight
with a decreased mass of epididymal adipose tissue and
adipocyte size compared to that of the mice with obesity
induced by HF diet. Also, EAP water extract decreased
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serum triglyceride (TG) and LDL-cholesterol levels. According to the results in this study, EAP water extract
can suppress obesity and present its potential as a good
candidate for anti-obesity functional foods.
P09-237
Sargahydroquinoic Acid, a Meroterpenoid in Brown
Seaweed, Induces Apoptosis in High Glucose TreatedHuman Colon Cancer HCT116 Cells.

Zhang Jiaqi*, Shin T, Jung-Mi Yun. Department of Food
and Nutrition, Chonnam National University, Gwangju
61186, Republic of Korea
Because of unsatisfactory treatment options for colon
cancer, there is a need to develop novel preventive approaches for this malignancy. One such strategy is
through chemoprevention by the use of non-toxic dietary
substances and botanical products. Sargassum serratifolium, a brown seaweed, has been known to contain a high
level of meroterpenoids as antioxidant components. Sargahydroquinoic acid (SHQA) is one of the main components in S. serratifolium. SHQA possesses strong antioxidant and anti-inflammatory properties. In the present
study, we investigated the antiproliferative and proapoptotic properties of SHQA in human colon cancer HCT
116 exposed to hyperglycemic concentrations. We found
that treatment of cells with SHQA (1.25∼10 μM); 72 h
resulted in (i) decrease in cell viability (ii) induction of
apoptosis, (iii) cleavage of PARP, (iv) activation of caspases-3, (v) increase in Bax with a concomitant decrease
in Bcl-2 protein. NF-κB provides a mechanistic link between inflammation and cancer, and is a major factor
controlling the ability of both pre-neoplastic and malignant cells to resist apoptosis-based tumor surveillance
mechanisms. We therefore, determined the effect of SHQA
on NF-κB signaling pathway. The immunoblot and ELISA
analysis demonstrated that the treatment of HCT116
cells with SHQA resulted in the inhibition of phosphorylation of NF-κB/p65 at Ser (536), nuclear translocation
of NF-κB/p65 and transcriptional activation of NF-κB.
Overall findings provide confirmatory evidence to demonstrate that the extract of SQA may mediate its antiproliferative effect, at least in part, through modulation
of apoptosis. We suggest that SHQA could have potential
in inhibiting colon cancer growth.
P09-238
Effect of Phytochemicals Found in Cruciferous Vegetables on Ox-LDL Induced-Foam Cell Formation in
THP-1 Macrophages

Young-sun Im*, Jung-Mi Yun. Department of Food and
Nutrition, Chonnam National University, Gwangju 61186,
South Korea
Low density lipoprotein (LDL) can be oxidized and transformed in vitro by macrophages. This process may be
important in the formation of cholesterol-rich foam cells

derived from macrophages of atherosclerotic lesions. We
used 3,3’-Diindolylmethane (DIM) and Phenethyl isothiocyanate (PEITC) as phytochemical compounds in
present study. The aim of this study is to investigate
the protective effect of PEITC and DIM the underlying
molecular mechanism on ox-LDL foam cell formation and
LPS-induced inflammation in PMA-differentiated THP-1
macrophages. We stimulated THP-1 macrophages with
oxidized low-density lipoproteins (ox-LDL, 20 μg/mL)
and lipopolysaccharide (LPS, 500 ng/mL) to mimic the
development of atherosclerosis. As the first step, we evaluated the anti-inflammatory activity of these compounds
against the foam cells by western blot and ELISA. Oil
red O staining was used for the assessment of lipid accumulation in foam cells. As the results, When cells were
treated at various concentrations of 0∼10 μM at 500 ng/
mL of LPS and 20 μg/mL of oxLDL, cell viability was
not affected. Based on Oil red O staining, PEITC and
DIM effectively inhibited lipid accumulation in foam cells.
PEITC and DIM effectively inhibited the formation of
foam cells and expression of NF-κB. The inhibition of
foam cell formation was confirmed by protein expression
of ABCA1, LOX-1, LXR-α and PPAR-γ. Also, PEITC
and DIM reduce lipid accumulation via PPARγ/LXR-α
signaling in THP-1 macrophage-derived foam cells.
These results may provide new insights for developing
strategies for modulating vascular inflammation and atherosclerosis.
P09-239
PEITC Improves Lipid and Glucose Metabolism in High
Fat/Cholestrol Diet-Induced C57BL/6 Mice

Young-sun Im*, Zhang Jiaqi, A-reum Seo, Min-hee
Gwon, Kyoung-Yun Kim, Ha-Rin Moon, Jung-Mi Yun.
Department of Food and Nutrition, Chonnam National
University, Gwangju, South Korea
Obesity has become a worldwide epidemic associated
with type 2 diabetes, dyslipidemia, cardiovascular disease
and chronic metabolic diseases. Phenethyl isothiocyanate
(PEITC) are organosulfur phytochemicals rich in cruciferous vegetables. Isothiocyanates from cruciferous vegetables have been studied extensively in cells and in animals for their disease preventive and therapeutic effects.
In the present study, we investigated the anti-obesity
and anti-atheroslerosis effects of PEITC in obese mice
and explored its potential pharmacological mechanisms.
Male C57BL/6 mice were fed with high-fat/cholestrol diet for 13 weeks to induce obesity and atheroslerosis.
Then the obese mice were divided into four groups randomly, Regular diet, HFD or PEITC (200 mg/kg/day and
500 mg/kg/day) for 13 weeks. Body weight and food intake were recorded twice a week. At the end of the treatment, the fasting blood glucose, glucose and insulin tolerance test, lipid profile of plasma and lipid accumulation
in aorta were assayed. The gene expressions of liver tissues were analyzed with western blot assay. Here, we
found that the concentrations of low-density lipoprotein,
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triglyceride, total cholesterol and glucose significantly
decreased in the serum of the HFD+PEITC treated group
compared with the HFD-induced obese group. The
amount of abdominal fat and the size of adipocytes were
significantly lower in the HFD+PEITC treated group
compared with the HFD treated group using H&E stains.
Thus, the results provide evidence for the potential use
of PEITC as an anti-obesity and anti-dyslipidemia in the
treatment of obesity.
P09-240
Anti-proliferative Effect of Hydrangenol Isolated from
Hydrangea Serrata Leaf Extract against HCT116 Cell

A-Reum Seo*, Jung-Mi Yun. Department of Food and
Nutrition, Chonnam National University, Gwangju 61186,
South Korea
Hydrangenol, a naturally occurring dihydroisocoumarin,
in Hydrangea Serrata. Hydrangenol possesses strong anti-oxidant, antimicrobial, antiallergic, antidiabetic, antimalarial, and anti-inflammatory activities. In the present
study, the effect of hydrangenol isolated from hydrangea
leaf extract and hydrangea leaf extract on the human colon cancer HCT116 cells were investigated. Human colon
cancer HCT116 cells were treated with hydragenol, and
MTT analysis showed cancer cell suppression at 63∼500
μM and IC50 was 399.8 μM. Antioxidant effect was confirmed by DPPH analysis using ascorbic acid as a control, and showed significant DPPH radical scavenging
ability in a concentration-dependent manner at 63, 125,
250 and 500 μM. Apoptosis is a process of programmed
cell death that essential for maintaining tissue homeostasis. Western blot analysis was performed to confirm
whether the cell proliferation via apoptosis pathway by
expression level of BAX, Bcl-2, caspase3 and PARP. We
also confirmed the DNA fragmentation of colon cancer
cells by hydrangenol and DNA apoptosis process by DNA
fragmentation assay. In addition, the level of NF-κB and
Cox-2, genes involved in inflammation and carcinogenesis, was reduced in a concentration-dependent manner
by hydrangenol. Using ELISA, the expression levels of
IL-6 and TNF-α, which are pro-inflammatory cytokines
produced by NF-κB, were also reduced. In conclusion,
These observations suggest that hydrangenol may have
a possible therapeutic potential in colon cancer patients.
P09-241
Evaluation of Biological Activities of Red Ginseng Marc
Extract

Jin-Seok Park*, Jeong-wan Yu, Jae-Yeon Jeong, Chungeun Jeong, Yang-Bong Lee. Department of Food Science
and Technology, Pukyong National University, Busan
48513, Korea
The purpose of this study is to evaluate the antioxidant
and antimicrobial activity of extracts from red ginseng
marc, a by-product of red ginseng processed products,

and to investigate their applicability as food materials.
The red ginseng marc was prepared with a particle size
of 300 μm or less using sieves after a dry and powdered
process. Distilled water, 50% ethanol, 50% methanol,
hexane was used as an extraction solvent. After extraction, the solvent was removed using a rotary evaporator.
To measure the physiological activity of the red ginseng
marc extract, DPPH radical scavenging activity and total
phenolic contents (TPC) were measured to compare the
antioxidant activities of red ginseng extracts with different solvents. The antibacterial properties of S. aureus,
B. cerus known as food poisoning bacteria and E. coli,
known as sanitary Indicative Bacteria, were measured
by preparing cell growth curve according to the amount
of red ginseng marc extract added. In this study, suitable
extraction solvents for red ginseng marc extract were
selected, and the physiological activity evaluation of the
extracts will be applied to food materials such as food
flavoring, to contribute to the enhancement of the usability of red ginseng by-products.
P09-242
Effects of Cockles (Ggomak in Korean) on gut microbiota and health in D-galactose-induced ageing rats

Seong-Gook Kang*, Wu-Ying, Divya Sharma, Neeracha
Sangpreecha, Sangar Madhuri Anil, Do-Young Hwang,
Saoraya Chanmuang, Kyung-Sik Ham. Department of
Food Engineering and Solar Salt Research Center, Mokpo
National University, Korea
Cockles are popular type of marine edible shellfish. We
have investigated the effect of Ark shell (AS), Blood cockle (BC) and Cockle extract (CE) on gut health in D-galactose (D-gal)-induced aging Sprague-Dawley (male)
rats. Rats were fed with AS (diet containing 5% powdered ark shell) BC (diet containing 5% powdered blood
cockle) and CE (diet containing 5% cockle extract powder) on daily basis along with D-galactose (150 mg/kg
body weight) which was administered intraperitoneally.
Amino acid content analysis showed taurine as the most
abundant amino acid in AS, BC and CE powder. Microbiota shifts were most prominent in the BC and CE fed
rats, although AS also shifted gut microbiota but not
significantly. AS and BC fed rats showed significant increase of Lactobacillus while CE fed rats showed significant increase in Akkermansia which was decreased by
D-gal treatment. Gas chromatography results showed
higher concentration of short chain fatty acids such as
acetate, propionate and butyrate in cecal samples and
significant improvements in distil colon histo-morphology were found in rats fed with BC followed by CE and
AS. Also the thickness of inner mucus layer was improved only in BC fed rats. Furthermore, all cockles-fed
rats showed improvement in colonic oxidative stress biomarkers such as TBARs and PCOs although improvement was not statistically significant. In addition, the expressions of inflammatory biomarkers (NF-κB, IL-1β,
IL-6 and TNF- α) were also suppressed in the BC fed

- 454 -

group followed by CE and AS. These suggest that cockles could be potential anti-aging foods.
P09-243

uated in bleomycin-induced pulmonary fibrosis mouse
model. This study demonstrates the inhibitory effect of
plumbagin on lung fibrosis and potential therapeutics for
IPF.

Smilax guianensis Vitman Extract Prevents LPS-Induced Inflammation by Inhibiting the NF-κB Pathway
in RAW 264.7 cells

Ju Gyeong Kim*, Min Jeong Kim, Bo Ram So, and Sung
Keun Jung. School of Food Science and Biotechnology,
Kyungpook National University, Daegu 41566, Republic
of Korea
Nutraceutical treatments can reduce inflammation and
prevent the development of inflammatory diseases. In
this study, the anti-inflammatory effects of Smilax guianensis Vitman extract (SGE) were examined. The results
indicate that SGE suppressed lipopolysaccharide (LPS)mediated nitrite production in RAW 264.7 cells. SGE also
prevented the LPS-induced expression of inducible nitric
oxide synthase (iNOS) but not cyclooxygenase-2 (COX2). Western blot analysis showed that SGE attenuated
LPS-induced phosphorylation of IκB kinase (IKK), IκB
[a nuclear factor (NF)-κB inhibitor], and p65. Additionally, SGE inhibited LPS-induced IκB degradation in RAW
264.7 cells. Western blot analysis of the cytosolic and nuclear fractions, as well as immunofluorescence assay results, revealed that SGE suppressed LPS-induced p65
nuclear translocation in RAW 264.7 cells. Moreover, SGE
reduced LPS-induced interleukin-1β (IL-1β), interleukin-6 (IL-6), and tumor necrosis factor-α (TNF-α) mRNA
expression in RAW 264.7 cells. These results indicate that
SGE suppresses the NF-κB signaling pathway, which
inhibits NO and mRNA expression of the inflammatory
cytokines IL-1β, IL-6, and TNF-α.
P09-244
The Effect of Plumbagin on Pulmonary Fibrosis via Regulation of p300 Histone Acetyltransferase Activity

Soo-Yeon Park, SooYeon Lee*, Mi Jeong Kim, JungYoon Yoo, Subhin Jang, Hyunsik Kim, Gyeong-Eun Lee,
Ho-Geun Yoon. Department of Biochemistry and Molecular Biology, Severance medical Research Institute, Brain
Korea 21 PLUS Project for Medical Sciences, Yonsei
University College of Medicine, Seoul, Korea 03722
Idiopathic pulmonary fibrosis (IPF) is known as a chronic
fibrosing interstial lung disease with a poor prognosis
similar to malignancy. The causes of IPF have not been
clearly known and there is no effective therapy. Notably,
histone acetyltransferases (HATs), p300, mediates TGFβ-induced transcriptional activation of fibrotic genes during pulmonary fibrosis suggesting the p300 as a promising target for treatment for IPF. In this study, natural
compound, plumbagin, isolated form Plumbago rosea root
extract, were screened for p300 inhibitory activity. and
it’s fibrotic target gene inhibition effect was evaluated
in fibroblast cell line. Moreover, in vivo efficacy was eval-

P09-245
Effect of Corilagin on Differentiation of Bone-related
Cells

Geunhye Oh, Bokyung Kim, Jeonghyeon
Kang, Jihye
Ryu, Mi-Hwa Park, Mihyang Kim*. Department of Food
and Nutrition, Silla University, Busan 46958 Korea
In this study, corilagin was investigated for its effect on
differentiation of osteoblast and osteoclast precursors.
Pretreatment with corilagin significantly enhanced early
pre-osteoblast cell differentiation as judged by alkaline
phosphatase (ALP) activity. These results demonstrate
that there is a correlation between corilagin treatment
and early osteoblast differentiation; however, corilagin
does not promote osteoblast differentiation and calcification. Osteoclasts are cells with a specialized role in bone
resorption and are responsible for many bone diseases
such as osteoporosis. We found that RANKL-induced
osteoclast formation was significantly inhibited by corilagin, without inducing cytotoxicity. Expression of osteoclast-related genes including TRAP, c-Fos, NFATc1,
TRAF6, and NF-κB, driven by the osteoclast differentiation factor RANKL, was prominently reduced in the presence of corilagin. In conclusion, corilagin suppressed the
expression of osteoclast-related genes by interfering with
osteoclastogenesis signaling pathways and induction of
c-Fos and NFATc1 during osteoclast differentiation.
These results indicate that corilagin may be a useful therapeutic agent to inhibit bone resorption and treat osteoporosis.
P09-246
Development of natural seasoning using sea tangle
(Saccharina japonica) fermented with Lactobacillus

brevis

Kyung Im 1Jung1*, Bokyung1 Kim1, Junghyen
Kang1,
1
Gumhea
Oh , Mi-Hwa1 Park , Jihye 1Ryu , Seungcheol2
Lim1, Jeongbhin
Shin , Juhee Choi , Inkyung Kim ,
Mihyang Kim1. 1Department of Food2 and Nutrition, Silla
University, Busan 46958 Korea, Full-Jungsung Co.,
Busan 48547, Korea
In this study, we tried to develop natural seasoning using
sea tangle (Saccharina japonica) fermented with Lactobacillus brevis. The sea tangle fermented with Lactobacillus brevis (SF) showed a lower pH than the non-fermented sea tangle (SNF), indicating that the fermentation proceeded. The sugar content also appeared similar
to the pH results. The main free amino acids of SF and
SNF were glutamic acid, aspartic acid and alanine, and
gamma-aminobutyric acid. There contents were increased
by fermentation. The sodium content was examined to
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develop a Bibim soy sauce with fermented sea tangle.
Compared to other soy products on the market, the sodium content was about 40～60% lower. Therefore, development into low salt soy sauce is also possible. Moreover, we performed sensory evaluation on Bibim soy
sauce containing fermented sea tangle. As a result of
sensory evaluation, natural seasoning sauce using sea
tangle fermented with L. brevis received good reviews
on the panel compared to regular seasoning sauces for
color, flavor and taste. Based on the above results, it is
thought that the Bibim soy sauce developed with the addition of fermented sea tangle can be used as a low salt
and enhanced functional sauce.
P09-247

Ecklonia cava Extract Exerts Anti-Inflammatory Effect
in Human Gingival Fibroblasts by Suppression of Proinflammatory Cytokines and Chemokines

Jae-In Jung*, Seonyoung Kim, Seong-Min Kim, JeeYoung Imm. Department of Foods and Nutrition, Kookmin
University, Seoul 02707, Korea
The production of chemokines such as macrophage inflammatory protein 1-alpha (MIP-1α) and stromal cellderived factor 1 (SDF-1) leads to acute inflammatory responses in gingival fibroblasts. The effects of Ecklonia
cava extract (ECE) on gene expression of proinflammatory cytokines and chemokines were examined in Escherichia coli LPS-stimulated human gingival fibroblasts
(HGF-1). The gene expressions of cyclooxygenase-2 and
interleukin-6 were decreased by 78 and 50%, respectively at 100 μg/mL ECE treatment. The matrix metalloprotease (MMP)-2, MMP-8 and nuclear factor-kappa B expression were also significantly down-regulated by ECE
treatment. The LPS-mediated upregulated gene expression of MIP-1α and SDF-1 was decreased and the phosphorylation of p38 MAPK was significantly suppressed
by ECE treatment (P <0.05), Based on the results, ECE
has potential to alleviate periodontitis by down-regulating proinflammatory cytokines and chemokines through
inhibition of p38 MAPK phosphorylation in gingival fibroblasts.
P09-248
식물 잎의 항산화 활성 및 항균효과에 관한 연구

신경옥1*, 한경식2 1, 황효정1, 김정연2, 이기원3. 1삼육대학교
식품영양학과, 삼육대학교 식품생명산업학과, 3건국대학
교 생물공학과
본 연구는 우리나라에서 약초로써 민간요법으로 많이 활용
되고 있는 꽈리, 달개비, 벌개미취, 지칭개 및 콩제비꽃의
잎을 사용하여 항산화 활성과 항균 효과에 대해 실험을 통
해 알아보고, 기능성 식품으로의 활용도를 높이기 위한 기
초자료를 제공하고자 실시하였다. 총 페놀 함량은 에탄올
추출 시 벌개미취 잎에서 23.37±0.66 GAE mg/g로 가장 높
았다. ABTS 라디칼 소거활성의 EC50 value는 열수 추출의
경우 콩제비꽃, 달개비 및 콩제비꽃의 잎에서 각각 12.46±

0.11 mg/mL, 7.70±0.32 mg/mL 및 7.67±0.16 mg/mL 순으
로 나타났으며, ABTS 라디칼 소거활성은 지칭개 잎의 경
우 에탄올 추출 시 422.69±5.69 TEAC μmol/g로 가장 높았
다. DPPH 라디칼 소거활성의 EC50 value는 3.31∼54.18
mg/mL로 나타났으며, DPPH 라디칼 소거활성은 에탄올
추출 시 지칭개 잎에서 238.77±5.33 TEAC μmol/g로 가장
높았다. FRAP 환원력은 벌개미취 잎의 에탄올 추출 시
259.86±2.42TEAC μmol/g로 가장 높은 수치를 보였다. 꽈
리, 달개비, 벌개미취 및 콩제비꽃의 잎의 에탄올 추출물은
B. subtilis KCTC 2189에 항균활성을 보였으며, 꽈리 잎과
벌개미취 잎의 에탄올 추출물은 S. aureus KCTC 3881 에
서도 항균활성을 보였다. 따라서 본 연구를 종합해 볼 때,
본 연구의 조사 식물의 잎은 항산화력과 항균작용을 가지
고 있으며, 우리가 살고 있는 주위에서 쉽게 구할 수 있는
천연소재로써 적정 양을 사용하여 한다면, 저렴한 가격으
로 기능성 식품 생산에 도움을 줄 수 있을 것으로 사료된다.
P09-249
Antioxidant activities of apple extracts at various condition from different origins

Ye Gun Park*, Ji Su Lee, Seho Lee, Jiwon Yang, Moon
Hee Lee, Youn-Je Park. Dept. of Food Science and Technology, Kongju National University, Yesan, Chungnam
32439, Korea
In this study, antioxidant activities of different apple extracts were investigated. Ripen apples, green apples, and
apple peels were extracted at 80°C, 100°C and 110°C, respectively. ABTS radical-scavenging activities were
measured with 100%, 50%, 25%, 12.5%, and 6.25% extracts. The green apple extracts at 110°C showed the
highest ABTS radical-scavenging activity of more than
90% at every dilution conditions. DPPH radical-scavenging activities of the extracts were also evaluated. The
green apple extracts were used at the concentration of
400%, 200%, 100%, 50% and 25%, respectively. The concentration of 100%, 50%, 25%, 12.5%, 6.25% extracts
were used for DPPH radical-scavenging activities of
ripen apple extracts and apple peels extracts. Green apples extracts at the condition of 110°C have over 50%
of DPPH radical-scavenging activities at most dilution,
and have stronger activities than other extracts. These
results suggest that the harvest period and extraction
condition of apples are the very important factors to increase functionality, and the earlier harvest and the higher extraction temperature could improve antioxidant activities of apples.
P09-250
Long-stamen Chive Aqueous Extracts Inhibits Differentiation in 3T3-L1 Preadipocytes

Joo-Yeon Lee*, Yeju Jeong, Choon Young Kim. Department of Food and Nutrition, Yeungnam University,
Gyeongsan 38541, Korea
Obesity is a common health problem in adolescents and
adults around the world due to the increased risk of obe-
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sity-related diseases such as type 2 diabetes, cardiovascular diseases, hypertension, non-alcoholic fatty liver
diseases and certain cancers. Long-stamen chive (LC,
Allium macrostemon) is a species of Allium family,
which is distributed in East Asia. LC contains bioactive
components including volatile oils, nitrogenous compounds, steroidal saponins, and flavonoid compounds. In
order to investigate the effect and underlying mechanism
of LC on adipocyte differentiation, three aqueous extracts
of LC from whole, bulb, and leaves was prepared and
treated in 3T3-L1 preadipocytes during adipogenesis. LC
concentration upto 100 μg/mL have no cytotoxicity in
proliferating and post-confluent (Day 0) preadipocytes.
According to the results of Oil red O staining, extracts
of LC was the most effective to inhibit adipogenesis. The
intracellular lipid accumulation was suppressed by LC
treatment in a dose-dependent manner. Quantitative RTPCR results showed that LC treatment decreased the
mRNA expression of adipogenic transcription factors,
CCAAT/enhancer binding protein-β (C/EBPβ), peroxisome proliferator-activated receptor γ (PPARγ) and C/
EBPα. Moreover, LC treatment reduced lipogenic, inflammatory and adipokine genes. In conclusion, LC extract
attenuates adipogenesis of 3T3-L1 preadipocytes. These
scientific evidences identify a novel biological function
of LC and implicate that LC has a potential for utilizing
as a functional ingredient to prevent obesity in the food
industry.
P09-251
Systematic Review for Expanding a Function Raw Materials of Noni Focused on Evaluation of Claims for
Health Functional Food Candidate

Jae-Hee Park,
Yunjung Lee, Mijoo Choi, Jiyoung Choi,
Eunju Park*. Department of Food and Nutrition, Kyungnam University, Gyeongnam, Korea
Morinda citrifolia L. (Rubiaceae) is a small tropical tree
that grows widely in Polynesia. Commonly called Noni,
its fruits have been used as a folk medicine for thousands
of years for the treatment of many diseases including
diabetes, high blood pressure, inflammation or cancer.
Currently, the Noni juice market is continuously growing
for its possible biological activities. In 2002, the Noni juice
was even accepted in the European Union as a novel food.
In response to this international demand for Noni juice,
some countries such as Costa Rica have increased Noni
cultivation and harvesting. Despite its excellent ingredients and potency, Noni is not registered as a Health Functional Food Code of the Ministry of Food and Drug Safety. Accordingly, the aim of this study was to review the
scientific evidence regarding the Noni as a health functional food candidate. A comprehensive literature search
was conducted for collection of relevant human studies
using the Pubmed, Cochrane, EMBASE, KISS, RISS4U,
NDSL, DBPIA and Korea Med databases for the years～
2017. Using the evidence based evaluation system of
MFDS for scientific evaluation of health claims, 2 human

study (1 ‘Blood cholesterol improvement’; 1 ‘Blood triglyceride improvement) and 4 animal study (2 ‘Blood cholesterol improvement’; 2 ‘Blood triglyceride improvement) were identified and reviewed in order to expand
a new raw material of Noni. In summary, Noni, which
is useful for improving blood cholesterol and triglycerides, could be a candidate for a dietary supplement. However, additional clinical trials are required to register Noni
as a new functional ingredient.
P09-252
Anti-inflammatory Effects of Domestic Rice Bran Oil
in RAW 264.7 macrophages

Hye Jeong Park*, Seung Min Yu, In Su Ban, Soo Yeon
Choi, Hyun Sung Kim, Yong Hyun Cho, Woo Ki Kim.
Graduate School of Biotechnology, Kyung Hee University,
Korea
Rice bran oil is extracted from the hard outer brown layer
of rice. It is known that it contains many valuable components including gamma-oryzanol, tocopherols, and tocotrienols. Previous studies demonstrated that macrophages play an important role in inflammatory responses
by producing reactive oxygen species (ROS) such as nitric oxide (NO). Therefore, the current study investigated
if rice bran oil contributes to anti-inflammatory effects.
For this purpose, the production of pro-inflammatory cytokines (TNF-alpha and IL-6), total ROS, and NO by
RAW 264.7 macrophages following LPS-stimulation in
the presence of either rice bran oil, palm oil, or soybean
oil was quantified. The data imply that domestic rice bran
oil suppressed inflammatory response though detailed
mechanistic studies are further required.
P09-253
Systematic Review for Expanding a Function Raw Materials of Amino Acid Focused on Evaluation of Claims
for Health Functional Food Candidate

Jae-Hee Park,
Yunjung Lee, Mijoo Choi, Jiyoung Choi,
Eunju Park*. Department of Food and Nutrition, Kyungnam University, Gyeongnam, Korea
The importance of dietary amino acids (AA) in protein
synthesis and breakdown in health and disease has been
widely discussed. AAs are ingested daily via the diet,
followed by digestion, absorption and ultimately distribution to many important sites in the body. AA are key
precursors for syntheses of hormones and low-molecular
weight nitrogenous substances with each having enormous biological importance. Physiological concentrations
of AA and their metabolites (e.g., nitric oxide, polyamines, glutathione, taurine, thyroid hormones, and serotonin) are required for the functions. However, amino acid
was registered as only 1 'fatigue improvement' in Health
Functional Food Code of the Ministry of Food and Drug
Safety. In this study, the scientific evidence of amino acid
as a health functional food candidate was investigated.
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A comprehensive literature search was conducted for
collection of relevant human studies using the Pubmed,
Cochrane, EMBASE, KISS, RISS4U, NDSL, DBPIA and
Korea Med databases for the years～2017. Using the evidence based evaluation system of MFDS for scientific
evaluation of health claims, 1 human study (1 ‘Improve
exercise performance’) and 1 animal study (1 ‘Improve
exercise performance’ were identified and reviewed in
order to expand a new raw material of amino acid. In
summary, amino acid, which is good for improve exercise
performance, could be candidates for dietary supplements.
However, additional clinical trials should be required to
register amino acid as new functional ingredients.
P09-254
Application of the Jeju Lava Seawater to Improve
Stability and Function of Probiotics

1, Kyung Min Kim1*, Du Seong Kim1, Ha
Seo-Jin Yang
2
Yeon
Kim , Suyeon Lee2, Ji-Whi Choi1, Seung Hun Lee1.
1Bio R&D Center, SK bioland Co., Ltd., 2Life Science
R&D center, SK bioland Co., Ltd.
Probiotics are microorganisms that provide healthboosting effects to the host and various probiotic products are launched every year. A good probiotic product
should deliver lactic acid bacteria to the intestine alive
and sustain the number of bacteria during storage. Because of minerals in Jeju lava seawater, proteins in medium were precipitated out and the morphology of probiotics changed. Thirty percentage of lava seawater in
culture medium provided the optimum viability and protein contents of probiotics. The accelerated stability experiment at 35°C showed that the number of live mineral-coated probiotics sustained much longer than that of
normal probiotics. In in vitro intake simulation model, the
tolerance test against artificial gastric juice (0.4% pepsin,
pH 3.0) and bile salt (0.3% oxgall, pH 6.5) was carried
out continuously and the survival rate of mineral-coated
probiotics was higher than normal probiotics. Also, cell
surface hydrophobicity and adhesion to mucin of mineral-coated probiotics were significantly increased. When
the mineral-coated probiotics were treated on RAW264.7
cells, the levels of IL-6, IL-1β, and COX-2 were increased
similarly with that of red ginseng concentrate. In conclusion, the salt stress condition improved the stability
and functions of probiotics. So, we expect that the Jeju
lava seawater mineral-coated probiotics could provide
more significant health boosting effects than normal probiotics.
P09-255
Oral Supplementation of Steamed Soybean Wastewater
alleviates Intestinal Inflammation

1*, Sunghee Kim2, Jisun Oh3, and JongSoojung Jeong
1,3
1
Sang Kim . School
of Food Science and Biotechnology
(BK21PLUS),3 2Institute of Agricultural Science and
Technology, School of Food Science and Biotechnology,

Kyungpook National University, Daegu 41566, South
Korea
Steamed soybean wastewater (SSW) is a byproduct during manufacturing process for soybean foods. Indeed, we
found that SSW contained a variety of biologically beneficial constitutents including daidzein, genisitin, raffinose
and fructose. In this study, we examined whether SSW
treatment reduces inflammatory response in lipopolysaccharide (LPS)-activated Raw 264.7 macrophages and
dextran sodium sulfate (DSS)-treated colitis mouse model. The results demonstrated that SSW decreased nitric
oxide production, inflammatory protein expressions and
pro-inflammatory cytokine levels in LPS-stimulated Raw
264.7 cells. For in vivo study, 6-week male BALB/c mice
were orally supplemented with SSW at doses of 500 and
1,000 mg/kg body weight for 3 weeks and provided with
3.5% w/v DSS dissolved in autoclaved drinking water
for 9 days. The histological observations exhibited that
the colorectal damage was significantly improved by SSW
treatment compared to DSS only treatment. In addition,
SSW treatment decreased DSS-induced oxidative stress
as assessed by the levels of 8-hydroxydeoxyguanosine
in the serum and malondialdehyde in the liver. SSW also
suppressed the expressions of cyclooxygenase-2 (COX2) and nuclear factor-kappa B (NF-κB) p65 in the colon.
Overall, these findings suggest that dietary SSW can improve colorectal damage by attenuation of inflammatory
response.
P09-256
LAB Fermented Aronia Suppresses Lipid Accumulation
and LPS-induced Neuroinflammatory Responses in
3T3-L1 and BV2

Jisu Hwang1*, Hyung Joo Suh1, Hyeon-son Choi2. 1Department of Integrated Biomedical and Life Science,
Graduate
School, Korea University, Seoul 02841, Korea,
2Department of Food Science and Technology, Seoul
Women’s University, Seoul 01797, Korea
The aim of this study is to investigate the effect of lactic
acid bacteria (LAB) fermentation of Aronia on obesity-induced neuroinflammatory response in adipocyte and microglia cells. Bifidobacterium, Lactobacillus acidophilus,
and Streptococcus thermophilus were used to ferment
Aronia. S. thermophilus was only used to prepare YF
Aronia, whereas all three LABs were combined to prepare ABT Aronia. In the previous our study, the YF and
ABT groups fermented with LAB were superior to the
CON group without fermentation, and the experiment was
conducted using the most effective ABT. ABT effectively inhibited lipid accumulation with the down-regulation
of adipogenic factors such as CCAAT-enhancer-binding
protein-α (C/EBPα), peroxisome proliferator-activated
receptor γ (PPARγ), and fatty acid binding protein 4
(FABP4). ABT also significantly decreased the production of nitric oxide (NO), interleukin-6 (IL-6), monocyte
chemoattractant protein-1 (MCP-1), inducible nitric ox-
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ide synthase (iNOS) and cyclooxygenase-2 (COX-2) in
lipopolyssacharide (LPS)-induced BV2 cells. Furthermore,
this ABT-mediated inhibitory effect of neuroinflammatory response was observed in ACM (adipocyte-conditioned medium)-stimulated BV2. In this system, ABT
showed a regulatory effect on inflammatory responses
with the activation of Nrf2/Keap1 pathway.
P09-257
Learning and Memory Improvement by Oral Supplementation of Ceriporia Lacerata Mycelial Powder in
Scopolamine-Induced Memory Impairment Mouse
Model

Sujin Lee1*, Hyun1,2 Seok
Yun1, Jisun Lim2, Jisun Oh2, and
1
Jong-Sang Kim . School of Food
Science and Biotechnology (BK21 plus program), 2Institute of Agricultural
Science and Technology, Kyungpook National University,
Daegu 41566, Republic of Korea
Ceriporia Lacerata (CL, provided from FUGENBIO Co.,
Ltd., Seoul, S. Korea), a species of white Rot fungi, has
been reported to contain several bioactive ingredients including extracellular polysaccharide and β-glucan. The
present study aimed at examining whether the CL grown
as mycelia could improve learning and memory capability in vitro and in vivo. The cytotoxicity of glutamate
in HT22 murine hippocampal neuronal cells was significantly attenuated by 100% ethanol extract from CL in
a concentration-dependent manner. Moreover, learning
and memory impairment by scopolamine in C57BL/6J
mouse model was recovered by oral supplementation of
CL powder at a dose of 200 mg/kg body weight (BW)
or higher, as assessed by behavior tasks (Y-Maze, passive avoidance, and Morris water maze tests). In addition, the expression levels of antioxidant proteins such
as nuclear Nrf2 and cytoplasmic HO-1 were enhanced
in the hippocampal tissue homogenates from CL-treated
mice compared to scopolamine alone treated mice. These
findings suggest that the intake of CL powder can improve learning and memory impairment possibly through
protection of hippocampal neuronal cell damage from oxidative stress.
P09-258
Curcumin Ameliorates Acrolein-Induced Pulmonary
Injury by Inhibiting Intrinsic and Extrinsic Apoptosis
Signaling Pathway

Eun Hee Jo*, Hanvit Cha, Ji Eun Moon, Moon Han Chang,
Min Kook Lee, Jin Hyup Lee. Department of Food and
Biotechnology, Korea University, Sejong 30019, Korea
Acrolein is a ubiquitous environmental pollutant with
significant concern of human health by exposure such
as cigarette smoke, overheated cook, automobile exhaust
so it’s exposure can cause public health problem. Of particular, as an ambient air pollutant, acrolein relevant in
respiratory pulmonary toxicity and have adverse pulmo-

nary effects such as COPD and asthma. Pulmonary emphysema is implicated in COPD. Acrolein leads to excessive production of ROS which cause pulmonary cell death.
Curcumin is a constituent of turmeric (Curcuma longa).
Curcumin has antioxidant activity and well known it’s
protective effects of neurological and cardiovascular diseases associated with increased ROS generation. In this
study, we investigated effects of curcumin on acroleininduced pulmonary emphysema using an in vivo mouse
model. We found that curcumin has protective effect
against acrolein-induced destruction of alveolar structural integrity and alveolar airspace enlargement by inhibiting pulmonary epithelial cell death. In addition, curcumin counteracted acrolein-induced alveolar septal cell
apoptosis by suppressing both extrinsic and intrinsic
signaling pathways. Specifically, these cytoprotective effects of curcumin were closely linked to suppression of
apoptotic response through p53- and MAPK-signaling
axis in ROS-dependent manner. Our results may provide
beneficial roles of curcumin for the development of novel
therapies against pulmonary injuries by cause of air
pollution.
P09-259
Nueroprotective and Cognition-Enhancing Effect Euonymus alatus of Ethanol Extract from using Scopolamine-Induced Memory Impairment Mouse Model

2, Jisun Oh2,
Yunju Woo1*, Hyun
Seok Yun1, Ji Sun1,2 Lim
3
1
Jeong-Soon Lee and Jong-Sang Kim . School of2 Food
Science and Biotechnology (BK21Plus Program), Institute of Agricultural Science and Technology, Kyunpook
National University, Daegu 41566, South Korea, 3Forest
Resources Development Institute of Gyeongsangbuk-do,
Andong 36605, South Korea
Among a total of 300 edible plants, the ethanol extract
from Euonymus alatus (so-called winged spindle) was
found to have strong antioxidant activities and exert
neuroprotective effects in HT22 mouse hippocampal neuronal cells. In the present study, we examined whether
the extract improves learning and memory impairment
in scopolamine-induced acute hypomnesic mouse model.
Behavioral tests (Y-maze task, Passive avoidance task,
and Morris water maze task) exhibited that oral administration of the extract improved associative as well as
spatial learning and memory capabilities in scopolaminetreated mice. In addition, the hippocampal damage induced by scopolamine treatment was ameliorated in the
extract treated mice. The expression levels of antioxidant
proteins such as heme oxygenase-1 (HO-1) and nuclear
factor (erythroid-derived 2)-like 2 (Nrf2) in the hippocampal tissues were decreased by scopolamine but rebound by treatment with the extract. These findings suggest that the winged spindle could enhance hippocampal
neuronal survival and further improve learning and memory impairment presumably by upregulating antioxidant
mechanism.
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P09-260
Comparative Study of Physiological Activity on the
Skin of various Sandolbae (Pyrus ussuriensis) Grown
in different Area

Hoon1 Kim1*, Tae Heon
Kim2, Boram Jeon1,2 2,1 Myun-Ho
3
Bang , Ja Won Park , Dae-Kyun Chung . Skin-Biotechnology
Center, Kyung Hee University, Suwon 16229,
Korea, 2Graduate School of Biotechnology and Institute
of Life Science and Resources,
Kyung Hee University,
Suwon 17104, Korea, 3R&D department, Jeys F.I. Co.,
Ltd., Seongnam 13207, Korea
New variety of Sandolbae (Pyrus ussuriensis, PU), namely ‘Sanhyang’, was developed through the varietal improvement. In the present study, 7 ethanolic extracts were
individually prepared from dried leaves collected from the
Sanyang as well as six wild PU species, and their various
physiological activities on the skin were compared. The
extraction yield was higher in the leaf extract of Sanhyang
(CS-PU; 32.7 mg/100 mg) than that of the wild species.
Upon analysis of ABTS and DPPH radical scavenging
activities, CS-PU showed 172.4 and 151.1 mg AEAC/g.
The result of anti-inflammatory activity using LPS-stimulated RAW 264.7 cells showed that CS-PU significantly
inhibited the levels of IL-1β (38.8% inhibition), IL-6 (37.1
% inhibition) and TNF-α (54.3% inhibition), at a dose
of 100 μg/mL, compared to those of LPS-treated control.
The results of wrinkle improvement and moisturizing
enhancement using HDF and HaCaT skin cells showed
that CS-PU significantly decreased MMP-1 level (44.5%
inhibition) and increased hyaluronic acid level (85.3% increase), at a dose of 100 μg/mL. The result of anti-atopy
activity using TNF-α and IFN-γ-stimulated HaCaT
cells showed that TARC level was lower by 59.7% in
CS-PU-treated group at a dose of 100 μg/mL, compared
to that of atopy-induced control. In conclusion, CS-PU
has higher extraction yield and its promoting effect of
physiological activities on the skin seems to be generally
outstanding, compared to those of wild PU species.
P09-261
Polymerized Anthocyanin from Grape Skin Extract
Alleviates High-fat Diet-induced Non-alcoholic Fatty
Liver in Experimental Mice.

1, Yuxin Jiang1, Yujiao
Meiqi1,2 Fan1*, Young-Jin1 Choi
1
Tang , Eun-Kyung Kim . Division of Food Bioscience,
College of Biomedical and Health Sciences, Konkuk
University, Chungju 27478, Republic of Korea, 2Changchun
University of Science and Technology, Changchun 130600, China
We investigated the therapeutic potential of polymerized
anthocyanin (PA) on non-alcoholic fatty liver disease
(NAFLD) model in mice. C57BL/6 mice were fed a highfat diet (HFD) for 8 weeks to establish the NAFLD mouse
model and randomly divided into 4 groups: control diet
(con), NAFLD mice treated with saline (NAFLD), NAFLD
mice treated with PA (PA) and NAFLD mice treated

with orlistat (Orlistat) for 4 weeks. Mice were euthanized
at the end of 4 weeks. Total cholesterol (TC) and triglyceride (TG) levels were estimated and the pathological
changes in the liver, white adipose tissue, and signaling
pathways related to lipid metabolism were evaluated.
The results revealed that the body, liver, and white fat
weight of the NAFLD group significantly increased than
of the con group, while the PA group showed a significant reduction. NAFLD led to an increase in blood
lipids in mice (except HDL-C). Conversely, PA effectively reduced TC and LDL-C. Compared to the control group,
the degree of steatosis, in the mice of PA group was decreased. Moreover, PA also regulated signaling pathway
of NAFLD. In agreement with an improved lipid deposition, PA supplementation inhibited activation of inflammatory pathways, depressing oxidative stress through increased antioxidant levels and increasing β-oxidation to
inhibit mitochondrial dysfunction. Taken together, our
results demonstrate that PA can improve the liver function of NAFLD mice, regulating the blood lipids, reducing
liver fat accumulation, and regulating lipid metabolism.
P09-262
김치 유산균을 이용한 발효홍삼의 면역 증강효과

이종화1*, 이승철2. 1안동대학교 식품생명공학과, 2경남대학
교 바이오융합학부
김치로부터 분리, 동정된 유산균 Lacobacillus plantarum
을 이용하여 5% 홍삼배지에서 48시간 발효하여 발효홍삼
액을 제조하였다. 홍삼액 및 발효홍삼액에 대하여 비장 및
Peyer’s patch에 대한 세포 증식 및 마트로파지에 의한 사
이토카인 생산량을 in vitro에서 측정하였다. 발효홍삼 첨
가 시 농도에 비례하여 림파절 세포의 증식을 자극하는 것
으로 나타났으며, Peyer’s patch 세포에 대한 증식효과가
큰 것으로 보아 장내 면역활성 증강효과가 기대되었다. 발
효홍삼에 대하여 면역계에 있어서 중요한 매개물질의 하나
인 마크로파지 유도 사이토카인 IL-6, TNF-α의 생산효과
를 ELISA를 이용하여 측정한 결과 TNF-α자극 효과가 관
찰된 반면 IL-6에 대하여는 다소 미약한 효과가 관찰되었
다. 이상의 결과로부터 재래식 증숙방법으로는 잘 전환되
지 않는 Rh1, Rh2, Compound K 등의 인삼사포닌성분이
유산균 발효를 통해 저분자화 및 비배당체 형태로 전환되
어 면역증강인자로 작용하는 것으로 사료되며, 이를 이용
하여 노화 및 질병에 따라 수반되는 면역력 감소를 방지하
는 기능성식품 및 신소재로의 개발이 기대된다.
P09-263
Hepatoprotective and Antioxidant activity changes of
Extracts from Crepidiastrum sonchifolium (Bunge) Pak
& kawano by Bioconversion

Jung Eun Kim*, Mi-Ae Bang. Jeonnam Bioindustry
Foundation, Food Research Institute, Naju 58275, Korea
The purpose of this study was to verify liver protection
and antioxidant activity as a functional measure of health
of Crepidiastrum sonchifolium (Bunge) Pak & kawano
with Lactobacillus plantarum (CSLP), Lactobacillus ac-
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idophilus (CSLA) and Lactobacillus brevis (CSLB). Antioxidant activity of CSLP, CSLA, CSLB extracts were
observed to be higher than that of extract from Crepidiastrum sonchifolium (Bunge) Pak & kawano (CS). The
cytotoxic effect was treated at the same concentration
of 1,000 μg/mL, CS extract was confirmed that the cytotoxicity, CSLP, CSLA, CSLB extract was not shown.
The liver improvement function was evaluated through
GGT activity and intracellular antioxidant activity. Oxidative stress (t-BHP) protection was dependent on concentration inhibitory effect on CS (P >0.001). GGT level
inhibition test significantly reduced CSLP extract as a
30.7% positive control (milk thistle) group. The result
suggests that the hepatoprotective and antioxidative effects of the extracts from CSLP rendering them as a
health functional meterials.
P09-264
생리활성이 우수한 고로쇠 수액 탄산수 개발

최미주, 이윤정, 최지혜, 박은주*. 경남대학교 식품영양학과
고로쇠(Acer mono Max.) 수액은 오랜 기간 동안 한국에서
채취되어왔으며, 칼슘, 마그네슘, 칼륨 등의 무기성분 등이
천연수에 비해 많이 포함되어 있어 소화. 이뇨, 체력증진
등에 효능이 있는 것으로 알려져 있다. 그러나 짧은 채취기
간 및 저장성, 유통기한의 한계, 수요연령층의 제한으로 인
해 고로쇠 수액 산업은 지속적인 침체 상태이므로, 이를
극복하기 위해서는 수액을 분말 및 농축하여 저장 및 이용
가능성을 확대하고, 국내 음료시장에서 높은 성장률을 보
이고 있는 건강지향성 탄산수 개발에 적용하여 소비자들의
욕구를 충족시킬 수 있는 음료 개발이 필요한 실정이다.
따라서 본 연구에서는 생리활성이 우수한 고로쇠 수액 탄
산수 개발을 위한 기호도 최적화 및 개발된 고로쇠 수액
탄산수와 일반탄산수 및 고로쇠 수액의 총 폴리페놀 함량
(TPC), 총 플라보노이드 함량(TFC) 및 항산화활성(TRAP,
ORAC) 및 항유전독성(COMET)의 생리활성을 검증하고
자 하였다. 고로쇠 수액 탄산수의 기호도는 9점 척도로 진
행되었으며, 색 7.0±1.4점, 향 7.0±2.8점, 맛 5.8±3.0점, 청량
감 2.2±1.8점, 전반적인 기호도 6.2±1.1점이었다. TPC(41.4
±0.3 mg GAE/100 g)와 TFC(44.9±0.4 mg QE/100 g)는
일반탄산수와 고로쇠 수액보다 고로쇠 수액 탄산수의 함량
이 유의적으로 높았으며, 항산화 활성 지표인 TRAP(0.15±
0.02 mg/dL)과 ORAC (211.6±3.7 μM TE) value에서도 고
로쇠 수액 탄산수의 라디칼 소거능이 유의적으로 증가되었
다. 또한 200 μM H2O2로 유도된 DNA 손상 억제 효과에서
도 고로쇠 수액 탄산수가 가장 높은 억제력을 보였다(tail
DNA 13.8±1.3%, tail extent moment 39.8±5.9, tail length
188.2±14.4 μm). 결론적으로 일반탄산수와 고로쇠 수액보
다 고로쇠 수액 탄산수의 항산화 및 항유전독성의 생리활
성이 향상되는 것으로 나타났으며, 저장성 및 유통기한의
한계로 다양한 유통 및 수요 확대가 불가능했던 고로쇠 수
액을 분말 및 농축하여 고로쇠 수액 탄산수라는 새로운 시
장을 확대할 수 있는 기회가 될 것으로 사료된다.
P09-265
GABA and BCAA changes of Tenebrio molitor larvae
marc by bioconversion

Jung Eun Kim*, Mi-Ae Bang. Jeonnam Bioindustry
Foundation, Food Research Institute, Naju 58275, Korea
Bioconversion is a research technology that uses microorganisms and enzymes to improve the functionality of
natural material These technologies are actively used in
the food industry, and consumption has increased rapidly
as consumer interest in functional products has recently
increased. Meal worm (Tenebrio molitor) has been reported to contain various bioactive ingredients such as
catechin, protocatechuic acid, linoleic acid, β-sitosterol,
GABA, and essential amino acids. This study was conducted a bioconversion process of Tenebrio molitor larvae marc with Bacillus subtilis KCCM 11316 and Lactobacillus KCCM 11332, and observed changes in GABA
(γ-aminobutyric acid) and FAA (free amino acids) before and after the bioconversion process. As a result of
measuring content of GABA and FAA, The production
of GABA treated with Bacillus subtilis increased from
3.9 mg to 601.2 mg per 100 g compared to untreated and
production of FAA increased from 2723 mg to 4553 mg
per 100 g. The production of GABA treated with Lactobacillus increased from 3.9 mg to 601.2 mg per 100 g
compared to untreated and production of FAA increased
from 2723 mg to 2850 mg per 100 g. In particular, the
content of certain essential amino acids are about 2～5.1
times higher than untreated and is expected o be great
value as a nutritional supplement material for growing
children, the elderly, and patients who need bone health,
immunity, and nutrition. Pharmacological functions such
as anti-cholesterol, liver function recovery, and blood glucose level regulation are also expected to be latent. Thus,
Tenebrio molitor larvae marc by Bioconversion can be
evaluated as a multifunctional of nutritional and pharmacological.
P09-266
A 14-day Repeated-Dose Oral Toxicity Study of the
Palatinose Syrup Bioconverted from Sucrose in
Sprague-Dawley Rat

Ah-Youn Nam1*, Hye-Ryung
Park1, Jae Hwan Kim2,
1
1
Kwang-Soon Shin . Department of Food 2Science and
Biotechnology, Kyonggi University, Korea, Neo Cremar
Co., Ltd., Korea
Recently, we have reported that palatinose-L was produced from sucrose by bioconversion, using α-glycosyltransferase from Protaminobacter rubrum CBS 574.77.
The present study was designed to evaluate the subacute
oral toxicity of palatnose-L (palatinose : sucrose=20:80)
bioconverted from sucrose in a rat model. Single-dose
14-day subacute (1000 mg/kg body weight/day) oral toxicity of palatinose-L was assessed for male and female
Sprague-Dawley (SD) rats. Rats administered 1000 mg/
kg of palatinose-L did not show any clinical signs and
cause any death after 14 day of observation. Also, no
significant changes was observed in body weight, food
consumption and water consumption as well as organ
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weights such as liver, kidney, spleen and heart. Although
changes in the levels of hematological parameters (hemoglobin, mean corpuscluar hemoglobin concentration,
mean corpuscular volume and platelets) of palatinose-L
group were observed, the changes were not considered
toxicologically significant as their levels were within
normal ranges. Whereas, no changes occurred in the levels of blood biochemical parameters. In the results of urinalysis, changes of total protein and glucose levels were
shown but the changes were not considered toxicologically significant. Macroscopic analysis showed there were
no changes in representative liver and kidney sections of
SD rats following the oral administration of palatinose-L.
Thus, we suggest that the 20% palatinose syrup bioconverted from sucrose have very low toxicity as indicated
in this SD rat model.
P09-267
Anti-Stress Effects of Mustard Leaf (Brassica juncea)
Extract in Sleep Deprivation Induced Mice

Hye-Jeong Hwang*, Kyung-A Hwang, Yu-Jin Hwang,
Hwan-Hee Jang, Sung-Hyen Lee. Department of Agrofood Resources, National Institute of Agricultural Sciences,
RDA
In this study, we have performed whether or not mustard
leaf extracts have attenuation effects on sleep deprived
stress. Animal experiments were divided into control
group, caffeine-treated group and caffeine+Mustard leaf
extracts (100 mg/kg; LML and 500 mg/kg; HML, po)
group (n=8), for induction of the sleep deprived stress,
bio-rhythm disturbed of mice via intake with Caffeine
(10 mg/kg) and 300 lux brightness. Then, to determine
the anti-stress effects, we investigated corticosterone,
cortisol, dopamine, serotonin and melatonin levels in
plasma and mRNA expression of genes relevant to stress
in brain. In the result, serotonin and dopamine levels
were decreased in the stress induced group compared to
the normal group, and increased by mustard leaf extract
treatment in dose-dependent manner. In addition, cortisol
and corticosterone concentration was increased by sleep
deprived stress and decreased by LML, HML treatment.
Melatonin levels in the brain tissue controlled by sleep
were decreased in the caffeine group, and the level was
improved by the green leaves. The mRNA expression
of stress related gene such as Brain-derived neurotrophic factor (BDNF), B-cell lymphoma 2 (Bcl2), Bcl-2associated X protein (Bax) in mice brain were improved
by the mustard leaf. The inflammatory cytokine (IL-6
and TNF-α) mRNA expression were increased in the
stress group compared to the normal group and decreased by the mustard leaf extract. In conclusion, our
findings suggest that mustard leaf extract seems to be
effective in suppressing stress induced by sleep deprived
stress.

P09-268
Anti-obesity effects of cultivated ginseng, －wild ginseng and －red ginseng extracts

1, Chang-Hyun Lee2, Seung-Hyun Lee3*, JiHa-Rim Kim
3
Hyun
Kim , Min-Ji Shin3, Chae Ryeong Ahn3, Chan-Ho
3
1
Oh
. Jeonju Agro Bio-Materials Institute, Jeonju, Korea,
2College of Korean Medicine, Woosuk University, Wanju,
Korea, 3JS Bio Co, Jinan, Korea
This study was to investigate whether cultivated ginseng
(CG), cultivated wild ginseng (CWG) and cultivated red
ginseng (CRG) extracts influences on the obesity. The
saponin contents of 3 kinds of ginsengs were analysed
by HPLC-ESI-TOF-MS. Total saponin contents were
determined in CG on the most contents and since red
ginseng has the highest PD (protopanaxadiol type)/PT
(protopanaxatriol type) ratio, there may be differences
between ginseng, wild ginseng, and red ginseng with respect to their pharmacological effects. Male C57BL/6J
mice were fed a normal diet (N), HFD (60% kcal fat, C),
HFD with CG, CWG and CRG extracts (800 mg/kg) for
5 weeks. We observed change of total body weight, degree of hepatic lipid accumulation and immunohistochemical change of GLP-1 and insulin-secreting cells. Also
this study attempts to use the physiological analysis
method to analyze the changes of blood lipids, insulin and
leptin concentration. The change of body weight and size
of accumulated lipid droplets in liver lobules decreased
in all of the experimental groups than the control (C)
group. In the pancreas, the immunohistochemical density
of insulin-secreting cells were significantly stronger in
the CWG and CRG than C group. The levels of serum
insulin and leptin significantly decreased 55.6%, 54.3%
respectively in CWG and CRG. The changes of triglyceride, total cholesterol in serum decreased in CRG than
the C group. Obesity related CG, CWG and CRG extracts
might have contribute to improvement of obesity by regulating the levels of blood lipids and biochemical indicator of fat accumulation.
P09-269
Protective Effect of Elaeagnus umbellata Leaf Extract
on Cadmium-exposed HepG2 Hepatoma Cells

Jae-Yeul
Lee1,2*, Kwang-Hwan Jhee1, Seun-Ah Yang3.
1Department of Applied Chemistry, Kumoh National Institute of Technology, Gumi 39277, Korea, 2Institute of
Natural Science, Keimyung University, Daegu 42601,
Korea, 3Department of Food Science and Technology,
Keimyung University, Daegu 42601, Korea
Uptake of cadmium (Cd) has been associated with elevated risk of chronic diseases including carcinogenesis,
hepatotoxicity and diabetes, These risk factors could be
attributed to the increased level of reactive oxygen species and depletion of antioxidants. Elaeagnus umbellata
leaf is an extremely gallic acid-rich natural material, and
this compound is well known as an anti-oxidant compound. In this study, E. umbellata leaves were extracted
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by various conditions such as solvent concentration (0,
20, 50, 70, 100% EtOH), extraction temperature (RT,
60°C, 80°C) and extraction time (3, 6, 12, 24, 48 hr). E.
umbellata leaf extract treatment by 70% EtOH, 80°C, 6
hr extract condition was most effectively decreased the
cell toxicity in Cd-exposed HepG2 cells. Furthermore,
the inhibitory mechanism of E. umbellata leaf extract in
Cd-induced hepatotoxicity was using Western blot analysis. The down regulated HO-1 and NRF-2 protein expression in Cd-treated cells were increased by E. umbellata leaf extract pretreatment in Cd-stimulated HepG2
cells. In addition, the up-regulated caspase-3 and MAPK
(phoshorylated ERK, AKT, p38, and JNK) protein expressions by Cd-treatment were effectively inhibited by
E. umbellata leaf extract. These results suggest that the
EtOH extract E. umbellata leaf could be an excellent food
material in the prevention of Cd-toxicity related diseases.
P09-270
Antioxidant Effect and Nutritional Characteristics of
Ginger (Zingiber officinale Roscoe) Leaf Extract

Jeong Yeon Im*, Jeong-Sook Choi, Ae-Jin Choi, Pu Reum
Im. Division of Functional Food & Nutrition, Department of Agro Food Resources, National Institute of Agricultural Sciences, Rural Development Administration,
Wanju 55365
Ginger (Zingiber officinale Roscoe) is known to antioxidant effect of gingerol, shogaol in particular, but the
research of ginger leaf were less than ginger. Because
ginger leaf were not registered for food, there was no
active research. Recently, ginger leaf was listed on the
food list of Ministry of Food and Drug Safety Korea by
Rural Development Administration. Therefore, we studied the nutrition and antioxidant effect of ginger leaf. The
characteristic nutritional contents of ginger leaf (4.48%
in moisture, 17.17% in crude protein, 4.51% in crude fat,
10.05% in ash) were Ca (725.00 mg/100 g) and total polyphenol (1054.72 mg/100 g). Ginger leaf were extracted
by boiled water (100°C, 8 hours) and 70% ethanol (at
room temperature, 8 hours) to analysis antioxidant effects (DPPH and ABTS). Its radical scavenging activity
IC50 value were 326.54 μg/mL by water extracted and
206.70 μg/mL by ethanol extracted in DPPH (control:
5.57 μg/mL). IC50 value were 111.33 μg/mL by water extracted and 87.03 μg/mL by ethanol extracted in ABTS
(control: 3.68 μg/mL). In conclusion, this study provides
basic information of ginger leaf and antioxidant effects
of its extract. It is expected that further research on the
health functionality and utilization technology of ginger
leaf could help human health.
P09-271
Nephrotoxicity Activities of Elaeagnus umbellata Leaf
Extract in Cadmium-induced LLC-PK1 Cells

Jae-Yeul
Lee1,2*, Kwang-Hwan Jhee1, Seun-Ah Yang3.
1Department of Applied Chemistry, Kumoh National

Institute of Technology, Gumi 39277, Korea, 2Institute of
Natural 3 Science, Keimyung University, Daegu 42601,
Korea, Department of Food Science and Technology,
Keimyung University, Daegu 42601, Korea
Cadmium (Cd) induces chronic toxicity through the liver
and kidney accumulation important industrial agent and
environmental pollutant that is a major cause of kidney
disease. In this study, we investigated nephrotoxicity of
Elaeagnus umbellata leaf extract on Cd-induced LLCPK1 kidney cells. In MTT assay, the cell viability was
not effect in E. umbellata leaf extract treatment. Also
the cell protection from Cd-exposure was increase by E.
umbellata leaf extract (48.15 % at 100 μg/mL, 95.25%
at 500 μg/mL). In addition, the Cd-induced LLC-PK1
cells increased ROS generation, E. umbellata leaf extract
treatment was effectively suppressed generation of ROS.
Furthermore, the up-regulated caspase-3 and MAPK
(phosphorylated-EKR, p38, AKT, and JNK) protein expressions by Cd-treated cells were inhibited by E. umbellata leaf extract. The down-regulated HO-1 and Nrf2
protein expressions by Cd-treated cells were effectively
increased by E. umbellata leaf extract. These data suggested that the inhibitory mechanism of E. umbellata leaf
extract in Cd-induced kidney cells HO-1/Nrf2 pathway
was the main pathway. Therefore, the E. umbellata will
be used as a functional food material about kidney protection.
P09-272
The Anti-Angiogenic Effects of Pinobanksin on Human
Umbilical Vein Endothelial Cells

Ho-Jeong Bang1,2*, Mok-Ryeon Ahn1,2. 1Department of
Food Science and Nutrition,2 Dong-A University, Busan
49315, Republic of Korea, Center for Sliver-Targeted
Biomaterials, Brain Busan 21 Plus Program, Graduate
School, Dong-A University, Busan 49315, Republic of
Korea
Propolis has been used as a folk medicine to treat various
ailments. It is a resinous substance collected by honeybees from the bud and bark of certain trees and plants
and stored inside their hives. Previously, we reported
that the ethanol extract of Korean propolis possesses antiangiogenic activities in vitro and in vivo. However, inhibition of angiogenesis by purified pinobanksin has not
been studied. In this study, we examined the angiogenic
effects of pinobanksin by a tube formation assay in human umbilical vein endothelial cells (HUVECs). HUVECs
were treated with increasing concentrations (3.13, 12.5
and 50 μg/mL) of pinobanksin and assessed for their cell
viability, tube formations, and cell migration and apoptosis. Furthermore, we evaluated for quantification of apoptotic cells by annexin V/propidium iodide (PI) staining,
acridine orange/ethidium bromide (AO/EB) staining, and
terminal deoxynucleotidyl transferase-mediated dUTP
nick end labeling (TUNEL) assays. We found that pinobanksin decreased cell viability, and inhibited migration
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and tube formation of HUVECs in a dose-dependent manner. Pinobankin (3.13 μg/mL) slightly reduced the width
of the tubes. The higher concentration of pinobankin (25
and 50 μg/mL) further reduced the width of the tubes
and caused fragmentation of the networks. Also, HUVECs
treated with a high concentration of pinobanksin (25 and
50 μg/mL) showed morphological changes such as chromatin condensation and nuclear fragmentation.
P09-273
Improvement Effect of Turnip (Brassica rapa L.) on
TNF-αinduced vascular inflammation.

Kyung-A Hwang, Hye-Jeong Hwang*, Yu-Jin Hwang,
Hwan-Hee Jang, Sung-Hyen Lee. Department of Agrofood Resources, National Institute of Agricultural Sciences, RDA
High cholesterol diet, tobacco, etc. are the factors that
cause the intravascular inflammation by interfering with
the flow of blood and damaging the tissue, and if the
vascular inflammation persists, early symptoms of arteriosclerosis may occur. Turnip(Brassica rapa) is known
as a commonly consumed fruit vegetable with various
physiological activities such as anti-inflammation and
anti-cancer etc. Due to these physical and chemical factors, recent vascular diseases are gradually increasing.
Therefore, In this study, we investigated the anti-inflammatory effect of turnip extract in tumor necrosis factor-α
(TNF-α) stimulated human umbilical vein endothelial
cells (HUVECs). The mRNA expression of intercellular
adhesion molecule(ICAM-1) and vascular cell adhesion
molecule (VCAM-1) of turnip extracts treat group compared to the TNF-α only treated group was significantly
inhibited by 1.3-folds and 1.4-folds at 50 μg/mL, 1.6-folds
and 2.8-folds at 100 μg/mL. Similarly, protein expression
of ICAM-1 and VCAM-1 was also suppressed by the
turnip extracts. RNA and protein of pro-inflammatory
chemokine induced by TNF-α expression were decreased
by turnip extract and also inhibited NF-κB activity involved in inflammatory signaling. Nitric oxide(NO) was
decreased by TNF-α treatment and increased by 6.6%,
21%, and 29% in the 25, 50, and 100 μg/mL turnip extract
treatment groups, respectively. Also, mRNA and protein
expression of endothelial nitric oxide synthase(eNOS)
was increased by turnip extract in a dose-dependent manner. These results suggest the applicability of turnip extracts of anti-inflammatory and vasodilatation functions
was develop functional material to prevent early onset
of atherosclerosis.
P09-274
Antioxidant Effect of Yeomgyo (Allium Chinense) Extract

Jeong Yeon Im*, Jeong-Sook Choi, Ae-Jin Choi, Pu Reum
Im. Division of Functional Food & Nutrition, Department
of Agro Food Resources, National Institute of Agricultural Sciences, Rural Development Administration, Wanju
55365

Yeomgyo is usually called Rakkyo an edible species of
Allium, native to China and Korea. It is relative to onion,
shallot and garlic. Also it is known as a herbal medicine
to help fatigue restore and blood circulation improve in
the body. but physiological activity research of Yeomgyo
was insufficient. Therefore, we studied physiological effects of the Yeomgyo. Yeomgyo was extracted by ethanol solvent (at room temperature, 8 hours) and freeze
dried (at －30°C, 4 days) to analysis antioxidant effects
(DPPHand ABTS). Its radical scavenging activity IC50
value were 295.19 μg/mL by ethanol extracted in DPPH
(control: 5.57 μg/mL) and 477.49 μg/mL by ethanol extracted in ABTS (control: 3.68 μg/mL). In conclusion,
this study provides the antioxidant effects in Yeomgyo
and suggests the possibility of devoloping functional food
materials.
P09-275
Antioxidant Effect of Long Yam (Dioscorea batatas
Decaisne) Extract

Jeong Yeon Im*, Jeong-Sook Choi, Ae-Jin Choi, Pu Reum
Im. Division of Functional Food & Nutrition, Department
of Agro Food Resources, National Institute of Agricultural Sciences, Rural Development Administration, Wanju
55365
Long Yam (Dioscorea batatas Decaisne) is a species in
the yam family and known to have many functional substances. Long Yam has antioxidant and anti-inflammatory effects as natural herb. We have validated its efficient to develop as a functional food. Long Yam was extracted by ethanol solvent (at room temperature, 8 hours)
and freeze dried (at －30°C, 4 days) to analysis antioxidant effects (DPPH and ABTS). Its radical scavenging
activity IC50 value were 1365.08 μg/mL by ethanol extracted in DPPH (control: 5.57 μg/mL) and 1762.89 μg/
mL by ethanol extracted in ABTS (control: 3.68 μg/mL).
In conclusion, this study provides the antioxidant effects
in Long Yam and the scientific basis for development
of Long Yam as a functional food materials.
P09-276
Effects of Portulaca oleracea L. Extract on Apoptosis
Induction in HepG2 Cells

Hee Sun Yang, Mi
Jin Kim, Ae Jin Choi, Pu Reum Im,
Jeong Sook Choe*. Dept. of Agrofood Resources, National
Academy of Agricultural Science, Rural Development
Administration, Wanju 55365, Korea
Portulaca oleracea L. (POL) is an annual grassy plant
that is distributed in many parts of the world, especially
the tropical and subtropical areas. POL has some pharmacological properties such as analgesic, antibacterial,
ant-inflammatory and antioxidant activities. This study
investigated the anticancer activities of 50% ethanol extract of POL (POLE) against HepG2 human hepatocellular carcinoma cells. The cytotoxicity of POLE was
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screened in HepG2 cells using water soluble tetrazolium
salt (WST) and lactate dehydrogenase (LDH) analyses.
Further the morphological changes in HepG2 cells after
exposure to POLE was viewed under fluorescence and
inverted light microscope. The apoptotic cell was measured by Hoechst staining. The caspase-3 and -9 activities were assessed by colorimetric assay. Overall analyses revealed that treatment with POLE for 48 h can inhibit the viability of HepG2 cells. Incubation with POLE
for 48 h significantly increased the total apoptotic cells
compared to the control. Treatment with POLE for 48
h triggered both caspase-3 and -9 activities in a concentration-dependent pattern. Our results suggested that
POLE offer potential against hepatocellular cancer
through modulation caspase-dependent pathway.
P09-277

In Vitro and In Vivo Effects of Paecilomyces tenuipes
on Benign Prostatic Hyperplasia

1*, Yuxin Jiang1, Yujiao
Young-Jin
Choi1*, Meiqi1 Fan
1,2
1
Tang , Eun-Kyung Kim . Division of Food Bioscience,
College of Biomedical and Health Sciences, Konkuk
University, Chungju 27478, Republic of Korea, 2Changchun
University of Science and Technology, Changchun 130600, China
In this study, we investigated the ameliorative effect of
Paecilomyces tenuipes (P. tenuipes) on benign prostatic
hyperplasia (BPH) in vitro and in vivo. LNCaP cells were
cotreated with both P. tenuipes extract (PE) and DHT,
and AR, SRC-1, and PSA expression levels were assessed by western blotting. A BPH rat model was established with a four-week treatment of daily subcutaneous
injections of testosterone propionate (TP, 3 mg/kg) dissolved in corn oil after castration. The rats in the treatment group were orally gavaged PE, finasteride (Fi), or
saw palmetto extract (Saw) with TP injection. We divided male SD rats into six groups: Con, corn oil injection;
BPH, TP (3 mg/kg/d)/corn oil injection; BPH+PE_L, 100
mg/kg of PE-treated BPH group; BPH+PE_H, 200
mg/kg of PE-treated BPH group; BPH+Saw, 100 mg/kg
of saw palmetto extract treated BPH group; and BPH+Fi,
1 mg/kg of Fi-treated BPH group. DHT induced an increase in the expression levels of AR, SRC-1, and PSA
proteins in LNCaP cells; the PE treatment reduced the
expression levels. In vivo, the BPH group showed an increase in prostate size compared with the Con group. The
BPH+PE_H group showed a decrease in prostate size
compared with the BPH group. In addition, the protein
expressions of AR, 5AR2, and PSA were significantly
lower in BPH+ PE_H than BPH in the prostate tissue.
These results suggest that PE may have potential medical applications and be used as functional foods for BPH.
P09-278
Structural Characteristics of Immuno-stimulating Polysaccharide Purified from Ginseng Leaf

Hee-Won Lee1*, Gyo In2, Kwang-Soon Shin1. 1Department of Food2 Science & Biotechnology, Kyonggi University, Korea, Korea Ginseng Research Institute, Korea
Ginseng Corporation, Korea
To characterize the immuno-stimulating ingredient of
ginseng leaf, a crude polysaccharide (PGLE) from ginseng
leaf was isolated by pectinase digestion, and then further
fractionated by gel filteration using Sephadex G-100 to
obtain three polysaccharide fractions (PGLE-I, -II and
–III) with different molecular weights (MWs). PGLE-I
showed higher anti-complementary activity than PGLEII and PGLE-III. Peritoneal macrophages stimulated by
PGLE-I showed considerably high prduction of various
cytokines such as interleukin (IL)-6, IL-12 and tumor
necrosis factor (TNF)-α. The high MW polysaccharide
fraction (PGLE-I) was estimated as 93.3 kDa and it
mainly consisted of neutral sugar (84.0%) such as galactose (48.1%), arabinose (21.6%) and glucose (6.7%).
PGLE-I was also reacted with β-glucosyl Yariv reagent,
suggesting the presence of an arabino-β-3,6-galactan.
Methylation analysis indicated that PGLE-I contained 22
different sugar linkages, such as 3,6-linked Galp (13.8%),
6-linked Galp (10.4%), 5-linked Araf (10.1%), 3-liked
Galp (7.0%), 2,4-linked Rhap (4.6%), 4-linked GalAp
(4.0%), which are characteristics of rhamnogalacturonan
I (RG-I). These results suggest that the potent immunostimulatng of PGLE-I may be due to structure of RG-I
composed of three groups of side chains such as arabinan, galactan and arabino-β-3,6-galactan.
P09-279
Characterization of Chemical Composition of Bee
Pollen in Korea

1,2, Mira Jun1,2, Oh Yoen
Gil-Ran
Lee1,2*, Ho-Jeong1,2 Bang
1,2
1
Kim , Mok-Ryeon Ahn . Department of Food Science
and Nutrition,
Dong-A University, Busan 49315, Republic
of Korea, 2Center for Sliver-Targeted Biomaterials, Brain
Busan 21 Plus Program, Graduate School, Dong-A University, Busan 49315, Republic of Korea
Bee pollen is a raw material of royal jelly, which is an
essential ingredient in the maintenance and growth of
honeybees. It is referred to as a complete food due to
its richness in essential and physiologically active substances required by humans. However, the evaluation of
bee pollen from Korea has not been studied properly. In
this study, we evaluated the bee pollens collected in various areas of Korea: Korea (B1-B12), Spain (B13), Vietnam (B14) and China (B15). To study their proximate
chemical composition, minerals, vitamin C, amino acids,
fatty acids, antibiotics, and qualitative analysis were performed by high-performance liquid chromatography
(HPLC) and gas chromatography (GC). High protein contents (15∼27%) were recovered from bee pollens. The
most abundant mineral was potassium in both pollens
followed by calcium. In the amino acid composition, evenly contain 18 types of amino acids. Proline and glutamic
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acids were found to be the predominant amino acids in
the form of both total amino and free amino acids. Main
fatty acids were linoleic acid (C18:2), α-linolenic acid
(C18:3) in bee pollen. Our analyses of nutritional compositions showed that Korean bee pollen (B1-B12) have
better compositions in nutrition, as compared to those
from Spain (B13), Vietnam (B14), and China (B15).
P09-280
The Characteristics and Biological Activity of Pollen
from Korean Acorn (Quercus acutissima carr.) and
Darae (Acinidia arguta)

Gil-Ran Lee1,2*, Mok-Ryeon Ahn1,2. 1Department of Food
Science and Nutrition,
Dong-A University, Busan 49315,
Republic of Korea, 2Center for Sliver-Targeted Biomaterials, Brain Busan 21 Plus Program, Graduate School,
Dong-A University, Busan 49315, Republic of Korea
Bee pollen is a raw material of royal jelly as well as an
essential ingredient for the maintenance and growth of
honeybees. It is referred to as complete food due to its
richness in essential and physiologically active substances. However, the characteristics of pollen from Korean Acorn and Darae remain unclear. In this study, we
evaluated the nutritional components and antioxidant activities of Korean bee pollen. The proximate chemical
composition, amino acids, fatty acids, high-performance
liquid chromatography, and GC were performed for qualitative analysis. The total polyphenol flavonoid contents,
and the antioxidant activities of the ethanol extracts of
bee pollen (EEBP) collected from regions of Korea. To
evaluate the EEBP, antioxidant activities by 1,1-diphenyl-2-picylhydrazyl free radical-scavenging, 2,2’azino bis(3-ethylbenzothiazoline-6-sulfonic acid) radical
cation decolorization, and ferric reducing ability of plasma assays were performed. The high protein contents
were recovered from pollen. The amino acid composition,
two kinds of pollen samples evenly contain 18 types of
amino acids such as proline, arginine, glutamic acid,
histidine. The main fatty acids were linoleic acid, α-linolenic acid. The total phenolic content in pollen extracts
from Acorn and Darae were 32.80±0.77 mg/g of EEBP,
58.10±1.66 mg/g of EEBP, respectively. However, the total flavonoid content of Darae pollen was 5.74±1.60 mg/g
of EEBP, which was lower than that of Acorn pollen with
29.26±3.98 mg/g of EEBP.
P09-281
Development of Vegetaball Added with Aged-garlic,
Bellflower and Ginger for Optimization of Antioxidant
Activity Using Response Surface Methodology

Jae-Hee Park, Yunjung Lee, Jihye Choi, Eunju Park*.
Department of Food and Nutrition, Kyungnam University,
Gyeongnam 51767, Korea
Garlic, bellflower and ginger have been reported to significantly increase antioxidant, anticancer, anti-inflam-

matory and antimicrobial activity due to the structural
conversion of compounds in plants during the aging
process. The each compound in the combination of natural foods may mediate either the same or different targets
in a synergistic manner and may decrease the adverse
effects or increase pharmacological activity by interaction. Therefore, in this study, a vegetaball with excellent
antioxidant power by using aged-garlic, bellflower, and
ginger, which can replace Gongjindan, was developed
using the response surface methodology. Antioxidant activities of mixture were confirmed by measuring total
polyphenol contents (TPC), total flavonoid contents
(TFC), and oxygen radical absorbance capacity (ORAC).
The models used to determine 2the optimum TPC and
ORAC value had satisfactory R coefficients and were
verified experimentally. However, the model for determining TFC was not significant and adequate. The optimal mixing ratio was 50.81% of aged-garlic, 6.79% of
ballon flower, and 42.41% of ginger and its antioxidant
activities were evaluated. At this ratio, the predicted response values of TPC, and ORAC value were 3215.0 mg
GAE/g and 3124.0 μM TE, respectively. The actual TPC
and ORAC values of the mixture prepared using this optimal formula were significantly higher than the values
of the individual samples. Thus, this study has shown
that a vegetaball mixed with aged-garlic, ginger and
bellflower could be expected to have higher marketability
in terms of efficacy and cost than the Gongjindan.
P09-282
병풀주정추출분말(CA-HE50)의 망막색소상피 손상 보호 효
과

정용준1*, 전혜린1, 권정은2, 허양미2, 강세찬2. 1㈜제넨셀, 2경
희대학교 생활과학대학 한방재료공학과
‘Gotu Kola’ 라고도 알려진 병풀(Centella asiatica,)은 상처
치유, 항염증, 항당뇨, 항산화를 포함한 다양한 생리활성
효능을 가지고 있다. 본 연구는 병풀주정추출분말(CAHE50)의 연령 관련 눈 건강 저하에 대한 개선효능을 확인
하기 위해 진행되었다. CoCl2와 산화된 형태의 A2E를 이용
하여 GH3 세포에 세포독성을 유발한 결과, 세포의 생존율
은 크게 감소하였다. 그러나 CA-HE50 (50, 100 μg/mL)을
처리한 세포의 경우, 대조군에 비해 유의성 있는 차이를
보이며 세포 보호효과를 나타내었다 (P <0.05). 한편, N methyl-N -nitrosourea (MNU)를 이용하여 C57BL/6 마우
스의 망막에 손상을 유도한 동물실험 모델을 통해 CAHE50의 망막색소상피 보호 효능을 추가적으로 확인하였
다. 우선, 섭취 시 신체에 미치는 독성을 확인하기 위해 간
독성 (ALT, AST) 마커를 측정한 결과, MNU에 의해 발생
된 독성이 CA-HE50의 섭취로 인해 극적으로 감소되었으
며 (P <0.01), 또한 MNU에 의한 안구 조직이 손상으로부터
보호되는 것이 확인되었다 (P <0.01). 특히, CA-HE50을
100, 200 mg/kg를 제공한 경우에 세포자멸사와 관련된 바
이오마커인 caspase-3와 PARP의 pro-form 단백질 발현,
시력과 관련된 로돕신/옵신 단백질 발현이 유의적인 차이
를 보이며 증가하였다. 더불어, 항산화와 관련된 바이오마
커인 Nrf2와 HO-1의 단백질 발현 또한 크게 증가하는 결
과를 얻었다. 이 연구 조건에서, 시험관내 및 생체 내에서
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CA-HE50의 망막세포보호효과는 망막세포로의 포도당
흡수의 도움으로 인한 것으로 판단되었다. 이 효과는 CAHE50에 존재하는 다양한 생체 활성 물질 중 asiaticoside에
의한 것으로 확인되었다. CA-HE50이 눈 건강에 관여하는
메커니즘에 대한 추가 연구가 요구되지만, 본 연구를 통하
여 CA-HE50이 눈 건강 기능성식품의 성분 또는 완제품으
로 개발될 수 있는 잠재력이 충분한 것으로 결론지었다.
P09-283
맥아구절초추출복합물(Lomens-P)을 식품원료로서 활용하
기 위한 전임상안전성 연구

이계완21, 전혜린2, 최길수2, 김도훈1, 박유화1, 정용준2*. 1동국
제약, 제넨셀 중앙연구소
지난 연구를 통해 맥아주정추출분말(HVE)과 구절초주정
추출분말(CZE)의 복합물인 Lomens-P가 생리전증후군
(premenstrual syndrome, PMS)의 증상을 경감시키는 효
능이 있음을 확인하였다. 우리는 Lomens-P를 활용하여
PMS의 증상을 완화하는 데에 도움을 줄 수 있는 건강기능
식품 원료 및 완제품을 개발할 필요성을 느꼈기에 전임상
안전성시험을 진행하게 되었다. 본 연구는 한국식약처 공
인인증기관인 한국건설생활환경시험연구원(KCL)에서 진
행되었다. Lomens-P의 안전성을 확인하기 위한 동물실험
으로 설치류 단회경구투여 독성시험, 설치류 2주반복경구
투여 용량결정시험, 비설치류(비글) 단회용량증가 경구투
여 독성시험을 진행하였다. 시험물질은 500과 1,000 그리고
2,000 mg/kg 용량으로 설정하여 부형제 대조군과 비교하
였으며, 실험기간 동안 사망동물의 발생 유무, 일반증상,
체중변화 및 실험종료 시 생존동물의 부검소견을 관찰하였
다. 설치류 단회경구투여 실험에서 사망동물 및 특이한 변
화는 관찰되지 않아 개략의치자량 (Approximate lethal
dose, ALD)은 2,000 mg/kg 이상으로 판단되었다. 2주반복
경구투여 용량결정시험에서도 사망동물 및 특이증상은 관
찰되지 않았으며, 요 검사, 혈액학적/혈액생화학적 검사에
서 이상소견이 관찰되지 않았다. 따라서 13주 반복시험에
서도 최고용량을 2,000 mg/kg으로 설정하게 되었다. 한편,
비글 개를 이용한 단회용량증가 경구투여 독성시험은 첫
투여 용량을 125와 250 mg/kg로 설정하여 단회 투여한 후,
4일 뒤 각각 500과 1,000 mg/kg으로 재투여 하였다. 2차
투여 후 2주간의 변화를 살핀 결과, 시험기간 중 사망동물
과 이상증상 및 이상소견은 관찰되지 않았다. 이상의 결과
로 Lomens-P는 식품으로서 활용하기에 적합한 수준으로
안전한 추출물임이 확인 되었다.
P09-284
Identification of biological activity evaluation using
silymarin of Korea milk thistle (Silybum mrianum) seeds

Joo Hee Hong*, Hea Mi Sung, Jung Eun Kim, Mi-Ae
Bang. Jeonnam Bioindustry Foundation, Food Research
Center, Naju 58275, Korea
Silymarin is a mixture of flavonolignans extracted from
the seeds of milk thistle(Silybum marianum). The components of silymarin are silychristin, silydianin, silybin
A, silybin B, isosilybin A and isosilybin B. Milk thistle
is used to treat alcoholic liver disease, gallbladder problems, hepatic cirrhosis, hepatitis, hepatotoxicity (chemi-

cal/drug-induced), jaundice, pleurisy, prostate cancer
and spleen diseases. Milk thistle used in this study were
grown in paddy fields seed extraction (PSE), with fertilized seed extraction (FSE) and without fertilizer seed extraction (WFSE). The most extracted condition of silymarin in milk thistle is 75% ethanol, 30 times, 40°C, 24
hours. The highest sample of silymarin amount after extraction is PSE 186.47 mg/g. It is about 60 times higher
than before extraction. The DPPH and ABTS scavenging activity were 66%, 87% PSE (40 mg/mL) to PSE
could protect HepG2 cells from tert-butyl cell death and
possible mechanisms involved in the hepatoprotective.
P09-285
추출방법에 따른 청각 추출물의 라디칼 소거 활성

양재훈*, 김용태, 구재근, 이나영. 군산대학교 식품공학과
본 연구는 추출방법에 따른 청각 추출물의 색도 및 라디칼
소거 활성 변화를 알아보고자 하였다. 추출방법에 따른 청
각 추출물의 추출수율, 색도, 총페놀 함량, DPPH 및 ABTS
라디칼 소거 활성을 조사하였다. 청각 추출물의 추출수율
은 대조구, HT처리구 및 HTS처리구에서 각각 36.97%,
30.88% 및 31.02%로 나타났으며, 대조구에 비해 HT처리
구와 HTS처리구가 약 6% 정도 낮은 추출수율을 나타냈
다. 색도는 청각 추출물의 10,000 ppm 농도에서 대조구,
HT처리구 및 HTS처리구의 명도가 각각 91.06, 92.91 및
93.51로 나타났으며 HTS처리구의 명도가 가장 높게 나타
났다. 적색도의 경우 HTS처리구가 －7.36으로 가장 높은
값을 보였다. 황색도의 경우 대조구가 36.99로 가장 높게
나타났으며 HTS처리구가 26.34로 가장 낮게 나타났다. 총
페놀 함량은 청각 추출물의 10,000 ppm 농도에서 HTS처
리구가 28.24 GAE μg/mL로 가장 높은 값을 나타났다.
DPPH 라디칼 소거활성은 청각 추출물의 10,000 ppm 농도
에서 대조구, HT처리구 및 HTS처리구가 각각 7.29%,
6.91%, 6.50%로 나타났다. 그러나 처리방법에 따라 DPPH
라디칼 소거 활성이 감소하는 경향을 나타내었으나 시료간
의 유의적인 차이를 보이지 않았다(P >0.05). ABTS 라디
칼 소거활성은 청각 추출물의 10,000 ppm 농도에서 대조
구, HT처리구 및 HTS처리구가 각각 54.57 μmol, 57.90 μ
mol 및 51.57 μmol로 나타났으며 HT처리구가 가장 높게
나타났다(P <0.05).
P09-286
The Protective Effect of Egg Yolk Protein on StressInduced Immunodeficiency in Balb/c Mouse

Eunyeong
Lee, Mijoo Choi, Yunjung Lee and Eunju
Park*. Department of Food and Nutrition, Kyungnam
University, Gyeongnam 51767, Korea
Eggs are widely recognized as a highly nutritious food
source that offer specific health benefits for humans.
Eggs contain all of the proteins, lipids, vitamins, minerals, and growth factors necessary for embryonic development. The present study was undertaken to investigate the immunoprotective effect of egg yolk protein
(EYP) under stressful condition. The EYP (200 mg/kg
BW/d) was administered every day for 2 weeks orally
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to male Balb/c mouse prior to exposure to stress, forced
swimming exercise (6 min). The cytokines (IL-2, IFN-γ,
IL-4, IL-6, IL-10, TNF-α) and T/B cell proliferation were
measured in the supernatant from splenocytes treated
with concanavalin A (Con A, 5 μg/mL) or lipopolysaccharide (LPS, 5 μg/mL). Egg yolk protein significantly
prevented the stress induced increase in IL-10 and B cell
proliferation from LPS stimulated splenocytes and a significant decrease in serum IgG concentrations. The present study indicates that egg yolk protein prevents stressinduced suppression of immunity. Therefore, it is suggested that egg yolk protein administration maintains
normal immunity despite the body experiencing stress.
P09-287
초고압 처리에 의한 김 추출물의 색도 및 항산화 활성

양재훈*, 이나영. 군산대학교 식품공학과
본 연구에서는 초고압 처리가 김 추출물의 색도 및 항산화
활성에 미치는 영향에 대해 알아보고자 하였다. 김추출물
의 추출수율, 색도, 총페놀 함량, DPPH 및 ABTS 라디칼
소거 활성을 조사하였다. 건조 김을 소량의 에탄올에 첨가
하여 처리압력을 달리하여 초고압 처리한 후 70% 에탄올
을 이용하여 추출하였다. 추출수율은 대조구, H15K처리구
및 H30K처리구에서 각각 11.16%, 14.54% 및 11.32%로 나
타났으며 H15K처리구가 14.54%로 가장 높은 추출수율을
나타내었다. 색도는 김추출물 10,000* ppm 농도에서 대조구,
H15K처리구 및 H30K처리구의 L 값이 각각 85.00, 79.10
및 75.56로 나타나 처리압력이
높아질수록 명도가 감소하
였다. 김 추출물의 a*값은 대조구, H15K처리구 및 H30K처
리구가 각각 －2.75, 1.95 및 2.89로 처리압력이 증가함에
따라 적색도가 증가하는 것을 확인하였으며, b*값의 경우
대조구, H15K처리구 및 H30K처리구에서 각각 40.80, 69.25
및 52.87로 나타났다. 김 추출물의 총페놀 함량은 10,000
ppm 농도에서 H30K처리구가 201.57 GAE μg/mL로 나타
났으며 처리압력이 높아짐에 따라 총페놀 함량이 증가하는
경향을 나타내었다. DPPH 라디칼 소거 활성은 김 추출물
의 5,000 ppm 농도에서 대조구, H15K처리구 및 H30K처리
구가 각각 64.20%, 73.81% 및 71.98%로 H30K처리구가 가
장 높은 활성을 보였다. ABTS 라디칼 소거능은 김 추출물
의 5,000 ppm 농도에서 대조구, H15K처리구 및 H30K처리
구 모두 249.23 μmol로 나타났다. 본 연구결과 초고압처리
가 김 추출물의 색도 및 라디칼 소거 활성에 영향을 미치는
것으로 확인되었다.
P09-288
Inhibitory effects of natural products on benign prostatic hyperplasia in vitro

Su Joung Kim*, Jeong Yoon Lee, Seok Ho Kim, YooHyun Lee. Department of Food Science and Nutrition
University of Suwon
Benign Prostatic hyperplasia (BPH) is a nonmalignant
proliferation of epithelial and stromal cells of the prostate.
The prevalence of BPH increases in an age-dependent
manner. An enlarged prostate can lower the quality of
life to cause complications such as urinary tract symp-

toms (LUTS). In the prostate, testosterone is converted
to dihydrotestosterone (DHT) by 5α-reductase. DHT
then binds to the androgen receptor (AR), which is
transported to the nucleus to regulate prostate growth
and differentiation. DHT is expressed five times more
than testosterone in BPH patients. DHT binds with a
greater affinity to the androgen receptor than does
testosterone. It leads to the development of BPH. In this
study, we have studied natural products to inhibit BPH
cell growth in vitro. Screening was perfomed to determine the inhibitory effects of natural products on the
growth of BPH-1 cell line. And then, selected natural
product detected apoptosis associated genes and proteins
including Bcl2 and Bax.
P09-289
Estimation for Intestinal Digestibility of Commercial
Starch-Based Products and Their Effects on Blood
Sugar Levels in Mice

Ha Young Cha*, Hye-Ryung Park, Hyun-Seok Kim,
Kwang-Soon Shin. Department of Food Science and Biotechnology, Kyonggi University, Korea
It is well known that high carbohydrate diets cause high
blood sugar, obesity and its related chronic diseases.
Therefore, there is an increasing demand for new carbohydrates such as oligosaccharides and resistant starches,
which have low digestion rate and following slow increase of blood sugar level. The aim of this study is to
investigate intestinal digestibility of commercial starchbased products and their effects on blood sugar levels.
At first we compared the digestion rates of 12 different
products in vitro gastrointestinal system. Among 12
products, isomaltooligosaccharide®(IMO), corn isomaltooligosaccharide (C-IMO), Fibersol and Rstar-80® groups
were slowly digested by enzymes of the small intestine,
whereas all products were not digested by pepsin. In oral
glucose tolerance test (OGTT) using BALB/C mice, blood
glucose levels of®orally administered
groups with IMO,
C-IMO, Fibersol and Novation® slowly increased, and
they showed lower levels of areas under the curve (AUC)
compared to corn-glucose group. Whereas, in intraperi-®
toneal glucose
tolerance test (IPGTT), C-IMO, Fibersol
and KRS-3® groups showed a tendency of slow increase
in blood glucose levels and lower values of AUC. From
above results, we suggest that among 12 commercial
starch-based
products, IMO,® C-IMO, Fibersol®, Rstar®
®
80 , Novation and KRS-3 may possess the beneficial
effects on control of blood glucose and slow digestion
rate in small intestine.
P09-290
Biological Effect of AGH-001, Extract from Plant Root:
Evaluation of Cardiovascular Disease Prevention
Health Function Food

1*, Seo Hyun Park1,2, Dong Xin2, and Beong
Jae Gon2 Kim
1
Ou Lim . R&D center, Ahn-Gook Health., LTD., Seoul
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07445, Republic of Korea, 2Department of Applied Biochemistry, College of Biomedical & Health Science,
Konkuk University, Chungju 380-701, Korea
In modern society, everyone in the world is suffering
from disease. Therefore, we regularly take medicine and
healthy foods for treatment of disease such as cardiovascular diseases, obesity and diabetes. In particular,
cardiovascular disease is a very dangerous disease and
is a disease that is at risk of sudden death. We wanted
to explore health-function foods that could prevent cardiovascular disease and found them in plant root extracts. We examined the physiological activity, verified
antioxidant functions through ABTS and DPPH radical
scavenger assay, and conducted anti-inflammatory research through Nitrite oxide measurement in Raw 264.7
cell. The appropriateness of cardiovascular disease as a
preventive material was verified through an isometric
contraction experiment using the aorta ring of SD rat.
In the studies, we show that the effective free radical
scavenger activity, anti-inflammatory and vasodilation
of AGH-001. It showed excellent effect on free radical
scavenger and reduced NO. Next, the efficacy of cardiovascular system through isometric contraction experiment, in the presence endothelial layer, it showed the effect of vasodilation. In the absence of endothelium cells,
there was no confirmation of relaxation. In the presence
endothelial layer and NO inhibitor, L-NAME, we show
vasodilation. The results of AGH-001 have antioxidant,
anti-inflammatory effects and show potential as a material that can prevent cardiovascular disease. Further experimentation will be required, demonstrating the potential as a material to assist cardiovascular disease in the
future.
P09-291
Inhibitory Effect of Chinese Bushclover on Adipogenesis of 3T3-L1 Preadipocytes

Yeju Jeong*, Joo-Yeon Lee, Choon Young Kim. Department of Food and Nutrition, Yeungnam University,
Gyeongsan 38541, Korea
Adipogenesis is a pivotal target to treat obesity. Studies
to elucidate the anti-obese function of herbal medicines
have been focused on inhibiting adipogenesis. Chinese
bushclover (CB, Lespedeza cuneate G. Don), a species
of Lespedeza cuneate in the Fabaceae family, is traditionally used as the herbal medicine. Even though CB
possesses various health benefits such as antioxidant,
anti-aging and anti-wrinkle properties, there have been
no reports on anti-obesity activity. Therefore, we investigated the inhibitory effects of CB on adipogenesis of
3T3-L1 preadipocytes. Oil red O staining results showed
that CB suppressed the intracellular lipid accumulation
in a dose-dependent manner. CB treatment at 500 μg/mL
concentration for 6 days completely inhibited adipogenesis. The inhibition of adipogenesis by CB occurred primarily in the intermediate stage of differentiation. In

consistent with Oil red O staining results, CB reduced
the expression levels of adipogenic genes such as peroxisome proliferator-activated receptor-gamma (PPARγ)
and CCAAT/enhancer binding protein α (C/EBPα). These
results suggest that CB inhibits adipogenesis of 3T3-L1
preadipocytes and thus has a potential as an anti-obesity
functional ingredient.
P09-292
Chestnut leaf ethanolic extract increases susceptibility of paclitaxel-resistant breast cancer stem cells
by suppressing Nrf2 activity

Jisun Oh. Institute of Agricultural Science and Technology, Kyungpook National University, Daegu 41566, South
Korea
Cancer stem cells (CSCs) are known to be a unique subset of tumor cells that are responsible for initiating tumorigenesis and disseminating tumor cells. Due to their
tumorigenic potential, CSCs become to be a critical target
for the development of chemotherapeutic strategies. Recent studies have shown that Nrf2-mediated antioxidant
enzymes are highly upregulated in CSCs, which may
lower the intracellular ROS level and provide the resistance to chemotherapeutic agents.highOur previous
in vitro
study using MCF-7-derived CD44 /CD24low CSCs demonstrated that chestnut leaf ethanolic extract dramatically decreased the nuclear Nrf2 level and its downstream
antioxidant proteins in MCF-7-derived CSCs, and also
increased paclitaxel-induced cell death. In this study, we
further examined whether the extract can assist the work
of anticancer drug using MCF-7 xenograft mouse model.
The results exhibited that a combinatorial treatment with
paclitaxel and chestnut leaf extract increased mitochondrial damage and apoptosis-associated protein expression in tumor tissues, and reduced tumor growth in xenografted mice. It suggests that chestnut leaf extract or
its constituents could be utilized to increase therapeutic
efficacy of anticancer agents through inhibition of Nrf2
signaling pathway.
P09-293
Intestinal Immune System-Stimulating Activities by
Oral Administration of the Polysaccharides Isolated
from Several Edible Plants

Seung-U
Son1*, Ho Young Park2, Kwang-Soon Shin1.
1Department of Food Science and Biotechnology, Kyonggi University, Korea, 2Research Division of Food Functionality, Korea Food Research Institute, Korea
The present study was designed to estimate the intestinal immune system-stimulating activities of the polysaccharides isolated from twelve edible plants. In an in
vitro screening assay, A2P, A4P, B3P and S2P augmented
the production of immunoglobulin A (IgA) by Peyer’s
patches (PP), whereas A2P, A5P, S1P and S2P showed
a high bone marrow proliferation activity through PP.
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Among twelve polysaccharides, A2P from molokhia, B2P
from sweet potato stems and B3P from radish leaves
were selected for further studies. In the results of IgA
and cytokine production such as IL-10, TGF-1β, GMCSF and IL-6 through PP, A2P and B3P showed high
activities. Murine peritoneal macrophages stimulated
with A2P and B3P showed higher production of cytokines such as IL-6, IL-12 and TNF-a than those stimulated with B6P. A2P mainly consisted of 28.5% galacturonic acid, 22.4% rhamnose and 20.1% glucuronic acid,
and B3P consisted of 43.1% galactose, 21.5% arabinose
and 11.3% galacturonic acid. Also, B6P consisted of
36.0% galacturonic acid and 34.6% glucose. To investigate
the in vivo effects on intestinal immune system, A2P,
B3P and B6P were administered orally into the mice for
14 days. As a results, B3P showed a higher bone marrow
cell proliferation activity than A2P and B6P. Also, B3P
augmented the production of IL-6, GM-CSF and IgA by
PP. From above results we suggest that B3P isloated
from radish leaves has the most potent intestinal immune
system-stimulating activities among the tested polysaccharides, and it is a potentially promising food ingredient
beneficial to human health.
P09-294
Croton hirtus L'Hér extract prevents inflammation by
inhibition of NF-κB signaling pathway in macrophages

MinJeong
Kim1*, Jugyeong Kim1, Boram So1, Sung Keun
1,2
1
Jung . School of Food Science and Biotechnology,
Kyungpook
National University, Daegu, Republic of
Korea, 2Institute of Agricultural Science & Technology,
Kyungpook National University, Daegu, Republic of
Korea
Consumption of anti-inflammatory nutraceuticals may
help treat or prevent inflammation-related diseases such
as diabetes, cardiovascular disease, and cancer. This
study evaluated the effect of Croton hirtus L'Hér extract
(CHE) on lipopolysaccharide (LPS)-induced nitric oxide
(NO) production and nuclear factor kappa-B (NF-κB)
signaling cascades. CHE significantly suppressed LPSinduced NO production and inducible nitric oxide synthase (iNOS) expression in RAW 264.7 macrophages, but
cyclooxygenase (COX)-2 expression was not affected.
CHE also suppressed LPS-induced IκB kinase (IKK), Iκ
B, and p65 phosphorylation in RAW 264.7 cells. Western
blot and immunofluorescence assays of cytosol and nuclear p65 and the catalytic subunit of NF-κB showed that
CHE suppressed LPS-induced p65 translocation from the
cytosol to the nucleus. CHE also suppressed LPS-induced
IL-β, IL-6, and TNF-α production in RAW 264.7 cells.
These results suggest that CHE can prevent NO-mediated inflammation by suppressing NF-κB and inflammatory cytokines.
P09-295

Molecular Weight Polysaccharides Isolated from Sar-

gassum horneri

Jun-Geon Je*, Hye-Won Yang, and You-Jin Jeon. Department of Marine Life Science, Jeju National University,
Jeju, 63243, Republic of Korea
Sargassum horneri is a brown seaweed with a lot of bioactive properties. In the present study, we compared the
in vitro and in vivo anti-inflammatory activities of four
polysaccharide fractions separated from S. horneri. the
crude polysaccharide of four polysaccharide fractions using molecular weight cutoff membrane filters (f1;<5 kDa,
f2; 5∼10 kDa, f3;10.30 kDa, and f4;>30 kDa). According
to the results, f4 fraction dose-dependently inhibited the
lipopolysaccharides (LPS)-induced nitric oxide (NO)
(IC50=87.12 μg/mL), prostaglandin-E2 and pro-inflammatory cytokine production of LPS-exposed RAW 264.7
cells. The western blot analysis showed f4 has a potential
to down-regulate nuclear factor-κB associated proteins,
iNOS and COX2 in LPS-exposed macrophage cells. Besides macrophage cells in the present study we showed
that, the high-molecular-weight polysaccharides present
in S. horneri (f4) has a potential to down-regulate LPSinduced toxicity, cell death and NO production levels in
LPS-induced in vivo zebrafish embryo model. These results suggest that high-molecular-weight polysaccharide
present in S. horneri has the potential to develop as an
active ingredient in commercial products such as functional food and cosmeceutical.
P09-296
Anti-oxidant and Tyrosinase Inhibition Activities of
Gryllus bimaculatus Extract

Hee-Bin
Ku1*, Ji-Hye
Park1, Eui-Su Kim2, Deokhyun
3
1
1
Bae , Gyo-Nam Kim . School of Bioconvergence,
Kyung2K Bridge Insight Co.,
nam University,
Changwon
51767,
Ltd., 3Hyundai Bio Co., Ltd.
In this study, 12 kinds of Gryllus bimaculatus water extracts were prepared and their extracts were classified
as feeding
filtered water or calcium ionized water
(Calisu®) during® raising term, and extracted by distilled
water or Calisu . Their anti-oxidant activities were investigated through evaluation of DPPH radical scavenging activity and reducing power. In addition, whitening
activity was examined through tyrosinase, a crucial control enzyme of initial melanin formation, inhibitory activity that causes pigmentation to the skin. The Gryllus bimaculatus distilled water and calcium ionized water extracts showed dose-dependent increased anti-oxidant
activities in DPPH radical scavenging and reduction
power. The extracts of Gryllus bimaculatus also inhibited tyrosinase activity and muscle aging marker
genes in L6 myoblast cells. It is thought that Gryllus bimaculatus extracts have a potential as an anti-oxidant
and anti-aging materials.

In vitro and In vivo Anti-inflammatory Effect of High

- 470 -

P09-297
Anti-Oxidative and Anti-Inflammatory Effects of Medicinal Herb Extracts

Seung Mi Sin*, Young-Min Goo, Won Min Jeong, Young
sook Kil, Dong Yeol Lee, Jeung Yang. Gyeongnam Oriental Anti-Aging, Sancheong, 52215, Republic of Korea
This study was focused on the evaluation of antioxidative effect and inflammation effect of 9 medicinal herbs
methanol extract (Glycyrrhiza uralensis Fischer, Angelica gigas Nakai, Ziziphus jujuba, Rubus coreanus, Cornus officinalis, Schisandra chinensis, Fallopia multiflora
(Thunb.) Haraldson, Artemisiae Iwayomogii Herba).
The antioxidative activity of medicinal herb Extracts was
investigated under in vitro. The amount of polyphenol
and flavonoid was the highest in Fallopia multiflora
(Thunb.) Haraldson, and they were 20.77 mg Ga/L and
8.32 mg Ca/L, respectively (P <0.05). In addition, the antiinflammatory activitiy was evaluated by measuring of
NO production in lipopolysaccharide (LPS)-induced RAW
264.7 cell. The Glycyrrhiza uralensis Fischer, Angelica
gigas Nakai, Ziziphus jujuba, Saururus chinensis (Lour.)
Baill, Fallopia multiflora (Thunb.) Haraldson, Artemisiae Iwayomogii Herba showed potent inhibitory activity
on the production of NO-induced by the treatment of
LPS. In particular, among the medicinal herb extracts,
Fallopia multiflora (Thunb.) Haraldson showed the highest protective effect from oxidative stress and inflammation, suggesting that Fallopia multiflora (Thunb.) Haraldson includes the promising protective compounds for antioxidation and anti-inflammation.
P09-298

In Vitro Antioxidant Activity of Premature Mandarine
Juice

Seogyeong Lee*, Hyun Jung Kim. Department of Food
Bioengineering, Jeju National University, Jeju 63243,
Korea
Premature mandarins, which are mostly discarded during
harvest, contain high concentration of flavonoids, polyphenols, and organic acids with health functions. This
study was conducted to investigate antioxidant activity
of premature mandarin juice (PMJ) that were compared
with a synthetic antioxidant, butylated hydroxytoluene
(BHT) and a natural antioxidant L-ascorbic acid (AA).
Soluble solids and pH of PMJ were 7.17 Brix and 3.34,
respectively. Total polyphenol and total flavonoid content
of PMJ was 680 μg GAE/mL and 512.89 μg quercetin/mL,
respectively. The DPPH and ABTS radical, and hydrogen peroxide scavenging activity were 78.04, 87.79, and
138.66% for PMJ, 85.65, 84.69, and 86.37% for BHT, and
91.42, 93.72, and 93.86% for AA. The reducing power of
PMJ, BHT, and AA were 3.75, 3.68, and 3.58, respectively. These results showed that PMJ, which was equally
effective as BHT and AA in antioxidant activities, is expected to be used as a natural antioxidant at food industry.

P09-299
Effect of Gloiopeltis Furcata Extract on Bone Formation

Jeonghyeon Kang, Bokyung Kim,* Geunhye Oh, Jihye
Ryu, Mi-Hwa Park, Mihyang Kim . Department of Food
and Nutrition, Silla University, Busan 46958 Korea
In this study, in vitro and in vivo analyses were performed to evaluate the effects of Gloiopeltis furcata ethanol extracts (GFE) on bone formation. We analyzed the
effects of GFE on proliferation and differentiation of osteoblastic MC3T3-E1 cells. The GFE (10∼250 μg/mL)
increased cell proliferation in a dose dependent manner.
Alkaline phosphatase (ALP) activity and mineralization
rose higher in cells treated with 50 μg/mL GFE than in
cells in the control group. In addition, GFE was shown
to promote expression of osteoblast differentiation markers osterix, osteopontin (OPN), and runt-related transcription factor 2 (Runx2) protein in treated osteoblasts.
We examined its effects on bone and lipid metabolism
in ovariectomized rats (OVX). Analysis of bone-related
serum parameters revealed that the bone forming activities of ALP, OCN and bone resorption activity of TRAP,
RANKL were decreased on administration of OVX-E2
(administration of estradiol at 10 μg/kg), or OVX-GFE
(administration of GFE at 20 and 200 mg/kg). No significant differences were observed in serum calcium or potassium levels between OVX-E2, OVX-GFE, SHAM and
OVX control groups. Decreased bone destruction was observed in the OVX-GFE group compared to that in other
groups by 3D micro CT analysis and H&E, Safranin-O
staining. In summary, GFE extract promotes bone formation and anabolism, which suggests that it can be
used to promote healthy bone density, and can also be
consumed as functional food.
P09-300
Inhibitory Effect of Strawberry (Fragaria ananassa) Extract on Melanin Accumulation and Tyrosinase Activity

Hee-Bin
Ku1*, Ji-Hye1 Park1, Ju-Won 1Kim1, Young-Hyuk2
1
Moon , Hye-Rin1 Jeon
, Hyun-Tae Jung , Tae-Hyung Kim ,
Gyo-Nam Kim . 1School of Bioconvergence,
Kyungnam
University, Changwon 51767, 2Miggumim Co., Ltd.
The strawberry (Fragra ananssa) is cultivated widely
and it is appreciated for its characteristic aroma, bright
red color, juicy texture, and sweetness. It is consumed
in large quantities, either fresh or in such prepared processed foods as jam, juice, pies, and ice cream. Although
several biological functions of strawberry extract (SBE)
such as anti-oxidant and anti-inflammatory have been
reported, the precise role and function of SBE in skin
health remain unclear. Here, in vitro anti-oxidant activities, cytotoxicity, melanin accumulation, and tyrosinase
activity were examined. We observed that the SBE
showed strong anti-oxidant activity through evaluation
of DPPH radical scavenging activity, copper chelating activity, and reduction potential. Additionally, its treatment
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significantly inhibited melanin synthesis and tyrosinase
activity in α-MSH-induced B16F10 melanoma. We also
elucidated that tyrosinase is a crucial factor in SBE-inhibited B16F10 melanogenesis. These findings may provide scientific evidences for the development of functional foods and nutri-cosmetics design for skin health.
P09-301
Effect of perilla oil and fish oil in colonic inflammation
using high-fat diet induced mice model

Shalom
Sara Thomas1*, Youn-Soo Cha1, Kyung-Ah Kim2.
1Department of Food Science and Human Nutrition,
Chonbuk National University, Jeonju, Korea, 2Department of Food and Nutrition, Chungnam National University, Daejeon, Korea
Consumption of high-fat diet induces obesity and consequent metabolic syndrome associated with impaired
lipid metabolism and chronic low-grade inflammation.
Colitis is an inflammatory disorder that mainly affects
the colon part of digestive tract characterized by pathological mucosal damage and ulceration. The leaves and
seed oil of Perilla frutescens are used widely for edible
purposes such as seasoning and pickles. Perilla oil is a
rich source of polyunsaturated fatty acids (PUFA). The
effect of perilla oil and fish oil in colon inflammation was
investigated in mice fed with high-fat diet. C57BL/6J
mice were divided into four groups; normal control (NC),
high-fat control (HC), high-fat+perilla oil (HP), high fat+
fish oil (HF). Body weight was measured weekly. After
16 weeks of experiment, the mice were sacrificed, serum
and tissue were collected and analyzed. Treatment with
perilla oil and fish oil reduced the body weight, liver and
epididymal fat weights. It also improved serum lipids
(triglyceride, total cholesterol) and pro-inflammatory
cytokine (TNF-α) levels. The reduction in colon length
that is considered a marker of beginning of colitis was
also improved by perilla oil and fish oil treatment. The
mRNA expression of tight junction proteins (claudin-1
and Zo-1) in colon were also higher in perilla oil and fish
oil treated groups compared to HC group. Altogether, the
results suggested that perilla oil and fish oil, rich in omega-3-fatty acids improve high-fat diet induced colitis in
mice model.
P09-302
Anti-inflammatory Effect of Hydrolyzed Jujube Ethanolic
Extract

Yoonsu Kim1*, Jisun Oh2, Jong-Sang Kim1,2. 1School of
Food Science and Biotechnology 2(BK21PLUS), Kyungpook National University, Korea, Institute of Agriculture
Science and Technology, Kyungpook National University, Korea
Air pollutants, commonly derived from combustion reaction, are correlated with systematic inflammation
causing bronchial and asthmatic disorders. This study

aimed at examining the anti-inflammatory activity of
Zizyphus jujube for people living under air pollution.
Jujube fruit was ground and extracted in ethanol with
or without enzymatic hydrolysis using Viscozyme L.
DPPH and FRAP assays showed that the hydrolyzed jujube extract (HJE) in 50% (v/v) aqueous ethanol had the
highest radical scavenging capabilities and contained
considerable levels of phenolics and flavonoids compared
to those of non-hydrolyzed jujube extract (NHJE). To
evalualte anti-inflammatory effect of the jujube ethanolic
extracts, Raw 246.7 murine macrophages, THP-1 human
monocytes cells and/or A549 human lung epithelial cells
were treated with the extracts prior to being challenged
by inflammation-triggering agents, either Lipopolysaccharide (LPS) or 12-O-Tetradecanoylphorbol-13-acetate (TPA). The nitirc oxide (NO) levels in the culture
media of LPS-treated Raw 264.7 cells were concentration-dependently reduced by HJE treatment. The expression levels of inflammatory markers, such as cytoplasmic COX-2, iNOS, and nuclear NF-κB in A549 cells
were remarkably increased when incubated in TPAtreated THP-1 culture media. However, HJE treatment
decreased the expression level compared to those of
NHJE. Concomitantly, HJE treatment decreased the productions of inflammatory cytokines including TNFα and
IL-1β from TPA-treated THP-1 cells. These findings
suggest that HJE can reduce inflammatory responses in
macrophages as well as lung epithelial cells. This study
would have implications for development of jujube functional foods.
P09-303
In-vitro Antioxidant and Rat small Intestinal α-glucosidases Inhibitory Activities of Bioactive ingredients
isolated from Colored Rice Keun-nun-Jami (Oryza
sativa L.) Germ Extracts

Tae-Yang
Kim1*, Hanna
Kang1, Jin-a1 1Yu1, Sung-Gil
2
3
Hong , Su-Noh Ryu , Young-In Kwon . Department of
Food and Nutrition,
Hannam University, Daejeon 305811, Korea, 2Protainworks, Techno-2,3 Yuseong-gu, Daejeon, 187 Migan Technoworld 438, Department of Agriculture Science, Korea National Open Univ., Seoul 110791, Korea
In this study, numerous bioactive ingredients were isolated and identified from ethyl acetate Extraction of
Keun-nun-jami Germ (KGE) were investigated for anti-hyperglycemic and antioxidant and using in-vitro.
These bioactive components isolated from KGE were
compared to selected specific phenolics by 1D/2D NMR,
FTICR-MS and HPLC analysis. To prove the anti-hyperglycemic potential of purified KGE (Compound A),
inhibitory activities of compound A against rat samll intestinal α-glucosidases (sucrase, maltase, glucoamylase)
were investigated. Furthermore, we also evaluated oxygen radical absorbance capacity (ORAC) of antioxidant
activities of isolated compounds. A major bioactive Compound A had a high antioxidant and intestinal sucrase
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inhibitory activity relevant for potentially managing postprandial hyperglycemia. Although we need further invivo and clinical trials, these result suggest that selected
bioactive compound A in KGE had a high antioxidant
and sucrase inhibitory activity relevant for potentially
controlling post-prandial hyperglycemia and diabetic
complications due to oxidative damage.
P09-304
Anti-Inflammatory Efficacy of Pedioccous pentosaceus KF159 in Chronic Obstructive Pulmonary Disease
Mouse Model

1*, Ji-Eun Eom2, Sun Young Jung1, Dae
Dong-Uk Shin
1
Woon Choi1,2, Seung
Yong Kim3, Hee Soon Shin1,2, So1
Young Lee . University of Science and 2Technology
(UST), Daejeon 34113, Republic of Korea, Division of
Nutrition and Metabolism Research, Korea Food
Research Institute, Wanju 55365, Republic Korea, 3Department of Food Science and Technology, Jeonbuk National
University, Jeonju 54896, Republic of Korea
Chronic obstructive pulmonary disease (COPD) is a debilitating lung disease, affecting about 10% of general
populations worldwide. Although most prevalent among
cigarette smokers, COPD is also caused by various environmental factors such as fumes, dust, or air pollution.
Salient feature of COPD is a limitation of airflow, and
patients with COPD suffer from progressive and irreversible airway obstruction. In small airways of COPD patients, inflammatory cellular infitration is evident, which
is often accompanied by tissue remodeling that thickens
the airway wall. This study was conducted to evaluate
the effects of probiotics, Pediococcus pentosaceus KF
159 (PPKF159) in a murine model of COPD. Balb/c mice
were treated PPKF159 5 days a week by oral gavage
for 4 weeks. Porcine pacreatic elastase (PPE) and cigarette smoke extract (CSE) were administrated to the
mice to induce a disease that resembles COPD. PPKF
159 treatment significantly attenuated the increased accumulation of immune cells in bronchoalveolar lavage
fluid (BALF) compared to COPD mice. In addition, proinflammatory cytokines (IL-6, TNF-a, MIP-2 etc.) levels
in BALF were decreased in the PPKF159 mice. Futhermore, histological analysis demonstrated that PPKF159
attenuated the hazardous effects of lung inflammation.
P09-305
Effect of Hovenia dulcis fruit water extract and supernatant portion extracts on the exercise performance

Yun-Seong
Lee1,2, Ha Na2 Jang1*, Hyun ji An1,2,31, Eun
Young
2,3
Choi , Eun-Sook Kim , Young-Eun Lee . 1Graduate
School of Food Industry
Convergence, Wonkwang University, Iksan, Korea, 2Wonkwang Research
Institute for
Food Industry, Iksan 54538, Korea, 3Department of Food
and Nutrition, College of Agriculture and Food Sciences,
Wonkwang University, Iksan 54538, Korea

The purpose of this study was to investigate the antioxidant activity and exercise performance effects of
Hovenia dulcis fruit water extract (HD), it's supernatant
portion(HDC) and ethanol insoluble portion(HDCE). As
a result of the total polyphenol, ABTS radical scavenging
and DPPH radical scavenging were significantly higher
in HD than other. Twenty-five SD rat were equally assigned to 5 groups; CON group (n=5); D.W., FSC group
(n=5) ; D.W. + forced swimming, HD group (n=5); HD
300 mg/kg + forced swimming, HDC group (n=5); HDC
300 mg/kg + forced swimming, HDCE group (n=5);
HDCE 300 mg/kg + forced swimming. The swimming
times to exhaustion in HDC group for 4 weeks were prolonged 64.17% in compared FSC group (228.2±42.9 sec
and 139.0±7.7 sec), those of HD and HDCE groups were
not significantly different from FSC group(p<0.05).
P09-306
Anti-Obesity Effect of Extract from FCVG in 3T3-L1
Adipocytes

Seo Hyun Park1,2*, Jae Gon Kim2, Beong Ou Lim1. 1Department of Integrated Biosciences, College of Biomedical & Health Science, Konkuk
University, Chungju
380-701, Republic of Korea, 2Ahn-Gook Health, LTD.,
Seoul 07445, Republic of Korea
FCVG has long been used as a food ingredient. It has
also been used as medicinal plant in the traditional medicine for digestive and gastrointestinal treatment. In this
study, we investigated the anti-obesity effect of FCVG
extract in 3T3-L1 cells. The purpose of this study was
to investigate the anti-obesity effect of ethanol extract
of FCVG on lipid accumulation and related molecular
mechanisms by measuring the degree of Oil Red O staining and expression levels of adipocyte-specific protein
by Western blot respectively. As a result, FCVG treatment was not observed cytotoxicity in the concentration
range of 5-1000ug/ml and inhibits lipid droplet accumulation in dose-dependent manner. Furthermore, the expression of adipogenesis related protein such as CCAAT/
enhancer-binding protein (C/EBP α, C/EBPβ) family and
adipocyte fatty acid binding protein(FABP4) was decreased. It also showed suppressed expression of adipogenic effector gene such as perilipin 1. From the above
results, we may suggest that FCVG ethanol extract
might have useful as a nature anti-obesity agent for
functional food and pharmaceutics.
P09-307
Antioxidant and Anti-inflammatory Effects of Aloe and
Fermented Aloe

1*, Jae Gon Kim2, Han Jong Pyo3,
Al Borhan Bayazid
1*
1
Beong Ou Lim . Department of Integrated Biosciences,
College of Biomedical & Health2 Science, Konkuk University, Chungju, 27478, Korea, Ahn-Gook
Health, LTD.,
Seoul 07445, Republic of Korea, 3Division of Quality
Management, Nature tech, Jinchen-Gun, Chungbuk, Re-
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public of Korea 27858
This study was aimed to evaluate the antioxidant properties and the effect on RAW 264.7 cells of both Aloe
and fermented Aloe by Lactobacillus. The antioxidant
activities were studied against DPPH (1,1-diphenyl-2picryl-hydrazyl) radical, ferric reducing, SOD (Superoxide dismutase)-like activities and plasmid DNA preventative activity against oxidative damage. The extracts also showed strong NO reducing activity against
inflammatory stimulator LPS (Lipopolysaccharide) induced RAW 264.7 cells. In addition, they show no cytotoxic effect in RAW 264.7 cells by MTT (dimethylthiazol-2-yl)2,5diphenyltetrazolium bromide assay, the antioxidant activities were highly correlated with the observed phenolic and flavonoid contents. Therefore, our
study strongly suggests that extracts derived from Aloe
could be an excellent source of antioxidants as dietary
supplements.
P09-308
Antioxidant and Anti-inflammatory Effects of Plant
Extracts in Alveolar Macrophages

Jeong Hee Kong*, Jeong Yoon Lee, So Hyuk Kim, YooHyun Lee. Department of Food Science and Nutrition,
University of Suwon
Air pollution is a major environmental health problem all
over the world. Particulate matter (PM) during air pollution has a lot of effects on the human body. Particulate
matter is classified into PM 10 and PM 2.5 according to
its diameter and is generally composed of sulfate, nitrate,
polycyclic aromatic hydrocarbons and heavy metals.
Particulate matter causes oxidative stress, increases the
expression of inflammatory cytokines, and causes or
worsens diseases such as chronic obstruction pulmonary
disease (COPD), asthma and lung cancer. The purpose
of this study is to investigate the antioxidant and anti-inflammatory effects of plant extracts in alveolar
macrophages. First, we investigated the antioxidant ability of the plant extract by conducting DPPH Assay. Next,
we examined the cell viability of selected plant extracts
from previous experiments on MH-S cells. The anti-inflammatory effects of plant extracts were then investigated in MH-S cells. Three plant extracts showed better antioxidant ability than other plant extracts. It has
also been shown to reduce the expression of inflammatory cytokines induced by particulate matter. These
results suggest that plant extracts can prevent oxidative
stress or inflammation induced by particulate matter.
P09-309

Ishige sinicola ameliorates ovariectomy-induced bone
loss in rats and suppresses osteoclastogenesis through
NFATc1/c-Fos downregulation

Mihyang Kim, Jeong Hyeon* Kang, Geun Hye Oh,
Bokyung Kim, Mi Hwa Park . Department of Food and

Nutrition, College of Medical and Life Science, Silla
University, Busan 46958, Republic of Korea
Osteoporosis is characterized by a reduction of the bone
mineral density (BMD) and microarchitectural deterioration of the bone, which lead to bone fragility and susceptibility to fracture. This study aims to investigate the
protective effect of Ishige sinicola extract (ISE), a brown
alga, on bone loss among ovariectomized (OVX) estrogen deficient rats and explored the possible mechanisms
in vivo and in vitro. The rats were either OVX or sham
OVX (SHAM), then were randomly assigned into 5
groups, G1: SHAM, G2: OVX, G3: OVX+ISE (50 mg/kg),
G4: OVX+ISE (200 mg/kg), and G5: OVX+17β-estradiol
(10 μg/kg). After 6 weeks of treatment, the bone mineral
density (BMD), femur indices, and serum biomarkers
were examined and analyzed. The administration of ISE
improved the trabecular bone structure, bone biomechanical properties, BMD, and bone mineralization degree.
In addition, the level serum bone turnover markers, including alkaline phosphatase, cross linked c-telopeptide
of type 1 collagen, osteocalcin, and N-terminal propeptide
of type 1 procollagen were all increased in the OVX
group compared with the control, and those were decreased by ISE treatment. The femoral trabecula was
broken and the bone trabecular spacing was increased
in the OVX group compared with the control, and it was
recovered in the ISE group. Moreover, we demonstrated
that ISE inhibits osteoclast formation through the expression of the nuclear factor of activated T cells
(NFAT) c1, TRAP, c-Fos and cathepsin K without any
cytotoxic effects on RANKL-induced osteoclast. Therefore, we suggest that ISE may have therapeutic potential
for the treatment of postmenopausal osteoporosis.
P09-310
Comparison of biological characteristics between purified polysaccharides and water extract from Laminaria

japonica

Jiamei Cui1*, Eunyoung
Kim1, Zemin Li2, Guiguo Zhang2,
1
1
Yunkyoung Lee . Department of Food Science and
Nutrition, Jeju National University,
102 Jejudaehak-ro,
Jeju 63243, Republic of Korea, 2College of Animal Science
and Technology, Shandong Provincial Key Laboratory
of Animal Biotechnology and Disease Control and Prevention, Shandong Agricultural University, 61 Daizong
Street, Taian City 271018, China
Laminaria japonica(LJ ) is a widely consumed in many
Asian countries as a food and traditional medicine. The
objective of this study was compared between water extract(LJE ) and polysaccharides(LJPS) from LJ . Firstly,
the purification procedure of LJ was optimized based on
our previous study followed with structure analysis. The
physiochemical properties such as polyphenol contents,
anti-oxidant effects, and α-glucosidase inhibitory effects
were evaluated in LJE and LJPS. In addition, biological
activities of LJE and LJPS were investigated using
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MTT assay in various cell culture models including
RAW264.7, C2C12, Caco-2 and 3T3-L1 cell lines. As a
result, we determined the composition, structure and
linkage of LJPS. Briefly, fucose was the main sugar presented in LJPS among arabinose, galactose, glucose, xylose, and mannose. LJE showed a higher anti-diabetic
activity than LJPS. Although total polyphenol contents
were comparable, LJE appeared to have superior anti-oxidant activities than LJPS. Futhermore, both LJE
and LJPS have no cellular toxicity in C2C12, Caco-2 and
3T3-L1 cells, whereas substantial toxicity was observed
in RAW264.7 cells suggesting a cell line specificity. In
conclusion, LJE and LJPS appeared to have a significant
differences not only physiochemical properties but also
bioactivities in various cell lines. Future studies will be
carried out to determine the mechanisms of the differences in LJE and LJPS.
P09-311
Safey Study of Palatinose/Invert Sugar and Palatinose/
Fructooligosaccharide Syrups in Sprague-Dawley Rats

Dong-Hyun Eom1*1, Sue
Jung Lee1, Jae Hwan Kim2,
Kwang-Soon Shin . 1Department of Food 2Science and
Biotechnology, Kyonggi University, Korea, Neo Cremar
Co., Ltd., Korea
Despite the desirable biological function, palatinose syrup
(palatinose:sucrose=20:80) bioconverted from sugar has
a problem of crystallization during storage. To overcome
this problem, we have produced palatinose-fructooligosaccharide (FOS) and palatinose-invert sugar (IS) syrups, in which sucrose in palatinose syrup was bioconverted into FOS and IS, respectively. The aim of this
study was to obtain data on safety of palatinose-FOS
and palatinose-IS. The subacute oral toxicity (a does of
1,000mg/kg body weight/g for 14 consecutive days) was
assesed in male and female Sprague-Dawley (SD) rats.
There were no significant changes in body and organ
weights and food/water consumption during the experimental period. Although changes in some hematological parameters (red blood cell distribution width,
mean plasma volumn, mean corpuscular volume) of palatinose-IS and palatinose-FOS groups were observed, the
changes were not considered toxicologically significant
because their levels were within normal ranges. No alterations was induced in blood biochemical parameters
of palatinose-FOS, whereas there was significant change
in the total protein of palatinose-IS group, the level was
within normal physiolgical ranges. In the results of urinalysis, change of total protein level was shown in both
groups but the change was not considered toxicologically
significant. Pathologically, no histopathological changes
were observed between the control and samples-treated
rats. These results suggest that palatinose-FOS and palatinose-IS possessed very low toxicity as indicated in
this SD rat model.

P09-312
Role of Protein Kinases on Activation of Nrf2/Keap1/
ARE Signaling Pathway by Sulforaphane and Licochalcone A in HCT116 Human Colon Cancer Cells

Chan Ho Jang*, Jisun Oh, Jong-Sang Kim. School of
Food Science and Biotechnology (BK21PLUS), Kyungpook
National University, Daegu 41566, Republic of Korea
Sulforaphane (SFN) and licochalcone A (LicA) have been
reported to strongly activate a nuclear factor E2-related
factor 2/Kelch-like ECH-associated protein 1/antioxidant response element (Nrf2/Keap1/ARE) signaling pathway. Based on multiple studies, the Nrf2/Keap1/ARE
signaling pathway is context-dependently modulated,
meaning that various kinases may be involved differently
depending on cell types, microenvironmental factors,
treatment doses, etc. In this study, we investigated if the
Nrf2/Keap1/ARE activation by either SFN or LicA is
mediated by AMP-activated protein kinase (AMPK),
phosphoinositide 3-kinase (PI3K) and mitogen-activated
protein kinase (MAPK) signaling pathways in HCT116
human colorectal cancer cells. Results revealed that
AMPK and/or ERK inhibited ARE activity of SFN and
LicA at both low and high concentrations, whereas PI3K
induced ARE activity of SFN and ERK and p38 MAPK
stimulated ARE activity of LicA at the high concentration. The findings suggest that SFN and LicA could
modulate Nrf2/Keap1/ARE system via phosphorylation
of various kinases in HCT116 human colon cancer cells.
It might be considered that Nrf2/Keap1/ARE activation
by SFN or LicA is regulated by different kinases depending on their concentrations when utilizing as an inducer of Nrf2/Keap1/ARE signaling pathway.
P09-313
The Effects of Hydrolysate from Rice Syrup Meal on
Exercise Performance in Mice

Yeok Boo Chang*, Singeun Kim, Woo-Young Jang, Yejin
Ahn, Hyung Joo Suh. Department of Integrated Biomedical and Life Science, Graduate School, Korea University,
Seoul 02841, Korea
The purpose of this study was to investigate whether
the anti-fatigue effect of rice syrup meal hydrolysate
(RH) with a high protein and amino-nitrogen content on
exercise performances are greater than those of rice syrup meal (R) in Balb/c mice. Experimental animals were
randomly divided into 5 groups follow as, Normal (NOR),
low dose of rice syrup meal and hydrolysate of rice syrup
meal (1.5 g/kg) and high dose (3.0 g/kg). Behavioral assay was performed to analyze total activity during the
forced swimming pool test, and biochemical, enzyme activity and gene expression analysis were applied to analyze the mutual relationship of anti-fatigue activity and
energy metabolism. During an experiment period, a maximum swimming time of a high dose of RH group significantly increased and showed a highest duration time
compared to NOR group (p < 0.05), and this effect is
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driven by changes in the activity of oxidative stress-related enzyme and its gene expression (p < 0.05). The
delta value of lactate and glucose in whole blood of RH
group were lower than other experimental groups. In serum, the RH groups significantly showed a lower lactate
dehydrogenase (LDH), alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) levels than NOR
group (p < 0.05). Also, the levels of blood urea nitrogen
(BUN) and ammonia (NH3) of high dose of RH group
was lower than R groups. Thus, RH strongly improve
fatigue resistance of mice correlated with inhibiting the
depletion of glycogen stores, regulating oxidation related
enzymes and gene expression.
P09-314
Anti-Obesity Effect of Ramulus Mori and Its Bioactive
Substances on High Fat Diet-Fed C57BL6/J Mouse

Geonhee Lee*, Jeong-Eun Park, Eunjung Kim. Department of Food Science and Nutrition, Daegu Catholic
University, Gyeongsan 38430, Korea
Obesity is a cause of various types of adult diseases such
as type 2 diabetes, cardio-cerebrovascular disease, and
cancer. Ramulus mori which is used as a herbal medicine
or herbal tea are known to contain various bioactive
substances. The aim of this study is to investigate anti-obesity effect of ramulus mori extracts and its bioactive substances on high fat diet (HFD)-fed obese mice.
Five week-old, male C57BL/6J mice were grouped into
7 experimental groups: normal diet (ND), HFD ( 60%
fat), HFD + 1% ramulus mori water extracts (MW), HFD
+ 0.1% mulberroside A (MSA), HFD + 1% ramulus mori
ethanol extracts (ME), HFD + 0.1% oxyresveratrol
(ORT), and HFD + 1% garcinia cambogia extracts (GC)
as a positive control. All mice were fed experimental diet
for 13 weeks. Total body and adipose tissue weight were
significantly decreased in ME, ORT, and GC group compared to the HFD group. Postprandial glucose was significantly decreased in MSA, ME, and GC group compared to HFD group. Plasma GOT, and GPT levels were
significantly increased in HFD group compared to ND
group, however, the levels were not significantly different among HFD group. These results suggest that ME,
ORT, and MSA may have an effect on improving body
weight and adipose tissue increase and insulin resistance
without liver toxicity in HFD-fed animals. The mechanism of anti-obesity effects of the ME, ORT, and MSA
needs to be further investigated.
P09-315
Immune-Stimulating Effects of Curcuma longa L. and
Citrus junos Siebold complex extract via Improving
Cytokines in Raw264.7 Macrophages

1*, Ji-Hye Song1, Yongjae Kim2, KyungHyunhee Kim
1
1
Chul Choi . Department of Biomedical Sciences, Asan
Medical Institute of Convergence Science and Technology, Asan Medical Center, University of Ulsan College

of Medicine, Seoul, Republic of Korea, 2SDC R&D Center,
SDC FOOD Co., Ltd., Damyang, Republic of Korea
Curcumin, a component of Curcuma longa L, helps prevent dementia due to its anticancer and antioxidant
properties. Curcuma longa L is the main ingredient in
Curry, and in Indians who eat curry, the incidence of senile dementia (Alzheimer's disease) is only one quarter
of Americans. It also has the effect of improving obesity
and adult diseases (metabolic syndrome), promotes bile
secretion. It also prevents chronic diseases such as arteriosclerosis, high blood pressure, and cardiovascular
diseases. In the Citrus junos Siebold containing rich vitamin C, minerals and citric acid, in addition to these nutrients, flavonoids reduce the incidence of cardiovascular
diseases. Curcuma longa L. and Citrus junos Siebold
complex extract on the immune system have not been
known to the public. The immuno-modulatory potential
of complex extract was revealed by determining its effect
on cell viability and cytokine expression of mouse RAW
264.7 cells. Cytokines (IL-10 and IL-6) in RAW264.7
macrophages were slightly higher after treatment with
complex extract. Complex extract enhanced the functions
of macrophages, such as cytokines production. In addition, cytokine concentrations were significantly increased
in cells treated with different doses of complex extracts
compared to the control group. Thus, these results showed
that complex extracts enhanced cytokine secretion in
mouse macrophages, and possess a good natural compounds with immune-stimulatory activity.
P09-316
Correlation between Insomnia and ROS and the Effects
of Green Lettuce Leaf Extract on Insomnia

Kyungae
Jo1*, Ki-Bae Hong1, Jaehyi Jang2, Hyung Joo
Suh2. 1BK21Plus, College of Health
Science, Korea University, Seoul 02841, Korea, 2Department of Integrated
Biomedical and Life Science, Graduate School, Korea
University, Seoul 02841, Korea
In this study, we investigated the correlation between
insomnia and reactive oxygen species (ROS) by analyzing the behavior, sleep patterns and the antioxidant effects of green lettuce leaf extract (GLE) treatment in
Drosophila melanogaster model treated with hydrogen
peroxide or vibration stress and rat model treated with
immobilized stress. The effects of GLE on behavioral
changes were determined in flies using locomotor activity monitoring system. Flies model treated with hydrogen peroxide showed that nighttime total sleep significantly increased with increasing H2O2 concentration.
On the other hand, the total activity of flies did not show
any significant change due to vibration stress, while total
sleep times were increased significantly with 1.0% GLE
treatment (p<0.05). GLE-mediated sleep-promoting effect is associated with upregulation of γ-aminobutyric
acid (GABA)A/B receptors, and also regulated the several
genes associated with antioxidant such as SOD, CAT,
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and Gst-D1. In the EEG analysis of immobilized stress
rat model; total sleep time was decreased and increase
of awake time. GLE (120 mg/kg)-mediated sleep promotion was accompanied by changes in sleep structure, increased non-rapid eye movement (NREM) and significant decrease in REM (p<0.05). These results confirmed the correlation between insomnia and ROS
through ROS generated from stress-induced insomnia.
It has also been shown that GLE-mediated sleep-promoting effects are associated with prolongation of
NREM and upregulation of GABA receptors and regulate
the production of ROS due to insomnia.
P09-317
Immune-Boosting Effect of Extract from Blueberry and
Black rice through the MAPK Signaling Pathway in
Raw264.7 cells

1*, Jae Gon Kim2, Seo Hyun Park1,2, Beong Ou
Dong1 Xin
1
Lim . Department of Applied Biochemistry, College of
Biomedical & Health Science,
Konkuk University, Chungju 380-701, Korea, 2R&D Center, Ahn-Gook Health,
LTD., Seoul 07445, Republic of Korea
Extracts of Blueberries and Black rice are well known
for their potent antioxidant and anti-inflammatory actions. We want to evaluate the efficacy of extracts by
fermenting them by using lactobacillus. We investigated
the role of Blueberry, Black Rice Lactobacillus in the immune-stimulatory effect of macrophages and the underlying mechanisms of action. Blueberry Black Rice Lactobacillus could dose-dependently increase NO production
and cytokines (IL-6 and TNF-α). We also found that
Blueberry Black Rice Lactobacillus significant increased
the expression of iNOS and COX-2 proteins in RAW
264.7 cells. Consistent with these results, MAPK protein
(JNK, ERK, p38) expression levels were induced after
treatment with Blueberry Black Rice Lactobacillus. Additionally, Blueberry Black Rice Lactobacillus showed a
marked increase in the phosphorylation level of IκBα and
subsequent IκBα degradation allowing NF-κB nuclear
translocation. These results suggest that the immunestimulatory effect of Blueberry Black Rice Lactobacillus
is mediated through the translocation of NF-κB p65 subunit into the nucleus from the cytoplasm and subsequent
activation of pro-inflflammatory cytokines (IL-6 and
TNF-α) and other mediators (iNOS and COX-2), which
occurs mainly through MAPK signalling pathway. Thus,
Blueberry Black Rice Lactobacillus predicted that activation of macrophages could provide a sufficient stimulatory effect of the immune system and could be a new
material on food ingredients and pharmacological activities.
P09-318
Cognitive Ability of Egg Yolk Phospholipid-Containing
Complexes

Ki-Bae Hong1*, Kyungae Jo1, Jin Hui Lee2, Si Ho Jung2,

Gukhoon Chung2, Hyung Joo Suh3. 1BK21Plus, College
of2 Health Science, Korea University, Seoul3 02841, Korea,
Neurobiologics Co., Seoul 07997, Korea, Department of
Integrated Biomedical and Life Science, Graduate School,
Korea University, Seoul 02841, Korea
It has been proposed that changes in the fatty acid composition and the metabolism of brain lipids occur during
aging, and these appear to be correlated in part with an
age-related deterioration of functions of the central nervous system. The possibility of a relationship between lipid intake and learning performance in training tests has
also been investigated extensively. In these studies, it
was demonstrated that the effects of combined egg yolk
lecithin/docosahexanoic acid (DHA) and lecithin/ginsenoside on cognition and memory using EEG and T-maze
test in SD-rats. As a result of EEG analysis, the scopolamine treated group significantly decreased the alpha
wave and increased the theta activity (p<0.05). Lecithin/
DHA-mediated cognitive improvement effect is associated with regulated the gene expression of acetylcholinesterase (AchE) and choline acetyltransferase (ChAT)
than scopolamine-induced cognitive impairment group
(p<0.05). In addition, T-maze test was performed on
phospholipids that play a major role in cognitive improvement. T-maze test showed that the lecithin 0.65 g/kg
group significantly improved the spontaneous alternation
value compared to the control group (p<0.05). Taken together, our finding describes that combined lecithin/DHA
is attributed to the brain wave changes and intercellular
signaling pathways, and that lecithin/DHA can be used
in amelioration of cognitive and memory. It was confirmed that the lecithin contributes to the cognitive improvement effect of the lecithin-containing complex.
cognitive and memory. It was confirmed that the lecithin
contributes to the cognitive improvement effect of the
lecithin-containing complex.
P09-319

Turbinaria ornata, a source of fucoidan; Purified fucoidan abate LPS-induced inflammatory responses in

in-vitro and in-vivo models

Thilina U. Jayawardena*, Nagahawatta D.P., and YouJin Jeon. Department of Marine Life Science, Jeju National
University, Jeju 63243, Republic of Korea
Fucoidan is a fucose containing sulfated polysaccharide
(FCSP) present in the brown algae cell wall which exert
potential anti-inflammatory activity. Present study purifies fucoidan from Turbinaria ornata (TO) from the Maldives. The method implements enzyme assisted extraction with modifications to improve the effectiveness and
purity of the final product. The chemical
characteristic
properties were verified via FTIR, 1HNMR, and monosaccharide analysis. Purified component reveals good argument with the commercial fucoidan. Potential to abate the
LPS-induced inflammation in RAW 264.7 macrophages
was assessed via bioassay techniques such as ELISA
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and western blotting. Effective inhibition of NO production (IC50=30.83±1.02 μg/mL). iNOS, COX-2 levels as well
as pro-inflammatory cytokines in cluding PGE2 were observed to be dose dependently downregulated with the
pre-treatment of fucoidan. The in vivo experiments were
assisted by zebrafish embryo model. This exhibited reduction in ROS and NO expression levels. Concisely, the
results suggest that fucoidan purified from TO increases
the macrophage cellular and zebrafish embryo resistance
against LPS-induced inflammation. Based on the observations, the fucoidans are promising candidates to be
utilized sustainably in relevant industrial sectors.
P09-320
Evaluation of Biological Activity and Analysis of Volatile Composition of Three Different Parts of UljinGeumgangsong Pine

Yeong-Hee
Jeon1*, Ju-Hee
Kim1, Jung-Eun Seo1, Yu-Jin
2
1
1
Lee , Sang-Won Choi . Department of Food Science and
Nutrition,
Daegu Catholic University, Gyeongsan, Korea,
2Uljingun Agricultural Technological Center, Uljin, Korea
This study was conducted to examine the biological activity and volatiles composition of three different parts
(needles, buds, and twigs) of Geumgangsong pine(Pinus
densiflora) native to Uljin province. The biological activity of ethanol extracts of three different parts and their
steam-distilled volatile compounds were determined by
in vitro assays and solid-phase microextraction followed
by GC/MS analysis, respectively. DPPH radical scavenging activity, tyrosinase, and α-glucosidase inhibitory
activities of pine needles(PNs) extract were 82.71%,
31.49%, and 95.19%, respectively, at a concentration of
5 mg/mL, and their activities were higher than those of
pine buds(PBs) and pine twigs(PTs). Furthermore, seventy, 63, and 18 kinds of volatile compounds were detected in PNs, PBs, and PTs by GC, respectively. Among
them, thirty-nine, 37, and 15 volatile compounds were
identified by GC-MS, respectively. Major volatile compounds of PNs were bornyl acetate(13.62%), sabinene
(12.55%), caryophyllene(11.23%), α-pinene(6.71%), and
those of PBs were sabinene(34.00%), β-myrcene(15.30%),
bornyl acetate(13.96%), β-pinene(4.93%), and those of
PTs were sabinene(42.74%), β-myrcene(16.95%), βpinene(5.93%), bornyl acetate(5.22%). PNs contained
much higher volatile compounds than PBs and PTs.
P09-321
The Anti-Histone Acetyltransferase Compound Suppresses Neuroinflammation by Regulation of NF-kB
Activity in Aβ peptide-Induced Microglial Cells

Mi Jeong Kim*, Jung-Yoon Yoo, Soo-Yeon Park, Soo
Yeon Lee, Subhin Jang, Hyunsik Kim, Gyeong-Eun Lee,
Ho-Geun Yoon. Department of Biochemistry and Molecular Biology, Center for Chronic Metabolic Disease Research, Brain Korea 21 Project for Medical Sciences,
Severance Medical Research Institute, Yonsei University

College of Medicine, Seoul, Korea
Relationship between histone acetylation and neurodegeneration is determined by various studies in recent
years. Extremely, they show interest what kinds of functional role should PCAF enzyme play in neuroinflammation among histone acetylation enzymes (p300, P300/
CBP-associated factor (PCAF) and GCN5 etc.), However,
the underlying mechanisms through which PCAF regulates inflammation and neurotoxicity have not yet been
elucidated. Also, microglias play a crucial role in the inflammatory brain response to infection. However, excessive activation of microglias are neurotoxic. In this
study, we found selectively PCAF inhibitors by screening of various pharmaceutical compounds from medicinal
plants and revealed that PCAF inhibitor suppressed inflammatory response by activation of NF-kB on LPS or
Aβ-induced inflammatory response through indicating
NF-kB downstream signaling molecules, such as iNOS,
COX-2, TNF-α, and IL-1β in vitro and in vivo, Thus,
overall our results demonstrated that selective PCAF inhibitor could be used as a palliative on the neuroinflammatory processing by amyloid-beta peptide.
P09-322
Change of Biological Activity and Volatiles Profiles of
Three Different Parts of Uljin-Geumgangsong Pine
during Fermentation

Yeong-Hee
Jeon1*, Ju-Hee
Kim1, Jung-Eun Seo1, Yu-Jin
2
1
1
Lee , Sang-Won Choi . Department of Food Science and
Nutrition,
Daegu Catholic University, Gyeongsan, Korea,
2Uljingun Agricultural Technological Center, Uljin, Korea
This study was investigated the biological activity and
volatiles profiles from three different parts of Uljin-Geumgangsong pine (Pinus densiflora) by fermentation periods. The biological activities of ethanol extracts from
naturally fermented pine trees and their steam-distilled
volatile compounds were determined by in vitro assays,
and solid phase microextraction followed by GC-MS
analysis, respectively. Antioxidant activity of pine branch
extract increased from 7.83% to 30.67% at 1 mg/mL of
concentration by fermentation period. Tyrosinase and α
-glucosidase inhibitory activities of pine needle extract
increased from 58.70% to 68.34% and from 16.45% to
44.64% by fermentation period, respectively. Meanwhile,
major volatile compounds of pine needles (PNs), buds
(PBs), and twigs (PTs) were characterized as bornyl
acetate (13.62%) and sabinene (34.0% and 42.74%), respectively. Bornyl acetate of PNs and PTs except for PBs
greatly decreased by fermentation period, whereas biologically active several fragrances such as borneol (4.40
%), borneol (4.49%) & terpinen-4-ol (2.04%), and α-cubebene (1.35%) in PNs, PBs, and PTs considerably increased by fermentation period, respectively. These results suggest that the naturally fermented pine tree extracts may be useful as potential sources of nutraceuticals and cosmeceuticals.
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P09-323
Modulation of the immunophenotype by sugar replacers via reprogramming mitochondrial metabolism
in RAW 264.7 macrophages

Seungmin Yu*, Wooki Kim. Department of Food Science
and Biotechnology, Graduate School of Biotechnology,
Kyung Hee University, Republic of Korea
A pile of studies have demonstrated that the increment
of sugar consumption has a strong correlation with several metabolic disease states, including diabetes mellitus
and obesity-related chronic immune dysfunctions. In the
current study, it was investigated if the immunophenotype was affected by sugar replacers through the modulation of cellular energy metabolism. Sucrose served as
a control and sugar replacers (i.e., maltitol, erythritol, sucralose, trehalose, psicose, steviol glycoside, glycyrrhizic
acid or thaumatin) were treated to LPS-induced RAW
264.7 macrophages followed by assessments of cellular
mitochondrial respiration and immunophenotypes. The
oxidative phosphorylation (OXPHOS) and glycolysis were
assessed by mitochondrial oxygen consumption rate
(OCR) and extracellular acidification rate (ECAR) using
XF extracellular flux analyzer. The metabolic dependency of macrophages was determined by measuring the
decline in oxygen consumption upon addition of 3 major
metabolic pathway inhibitors respectively (UK5099,
BPTES, Etomoxir). The quantification of cytokines, surface markers and mRNA were also assessed. As a result,
thaumatin, a protein-based replacer for sugar, exerted a
potent anti-inflammatory effects by reprogramming the
mitochondrial energy metabolism compared to sucrose
and other sugar replacers. These results implicate the
sugar replacers may be tentative modulators for the prevention/treatment of obesity-relevant immune diseases.
P09-324
Enzymatic Improvement in Phycocyanin Content and
Thermal Stability in Spirulina Extract

1, Song-Hwan Bae2, Kyung
Gi Yeon3 Bae1*, Min Guk Kim
1
Soo Ra , Hyung Joo Suh . 1Department of Integrated
Biomedical and Life Science, Graduate
School, Korea
University, Seoul 02841, Korea, 2Department of Food and
Biotechnology,3 Hankyong National Uninersity, Ansung
17579, Korea, Division of Food, Beverage and Culinary
Arts, Daegu Technical University, Daegu 42734, Republic
of Korea
Phycocyanin is an unique pigment in Spirulina platensis,
which has anti-oxidant and anti-inflammatory effect.
The aim of this study was to investigate the enzymatic
extraction and thermal stability of phycocyanin from S.
platensis. To establish an optimum conditions of extraction under various condition were considered. The
changes in the levels of C-phycocyanin and allophycocyanin were measured in Spirulina treated during enzyme extraction. Thermal stability of extracts using selected enzyme was analyzed in a different condition types.

Spirulina processed by Collupulin and Protamex were
significantly increased C-phycocyanin and allophycocyanin contents compared to normal extract (p<0.05).
Especially, single addition of Collupulin showed an increasing C-phycocyanin and allophycocyanin (7.3 and
8.5-fold, respectively) contents compared to normal extracts. Optimum reaction temperature and time of phycocyanin extraction was established for 12 hours at 40°C,
and the efficient concentration of substrate and enzyme
were 5% and 3% (w/v). In addition, the phycocyanin
content of the watero extract showed a large change in
the range of 50-60 C, whereas the spirulina
extract did
not change even at the temperature of 70oC, and showed
the most stable change at pH 5.0 (p<0.05). These results
suggest that Collupulin would be useful as enzyme to
enhance phycocyanin extraction efficiency and thermal
stability from Spirulina.
P09-325
Hydrangea Serrata tea enhances running endurance
and skeletal muscle mass

Jisong Ahn, Jiyun* Ahn, Chang Hwa Jung, Tae Youl Ha,
Young Jin Jang . Research Group of Natural Materials
and Metabolism, Korea Food Research Institute, Wanjugun 55365, Republic of Korea
Skeletal muscle mass and quality can be negatively affected by aging, inactivity, and disease, while a loss of
muscle mass is associated with chronic disease status,
falls, and mortality. We investigate the effects of Hydrangea serrata on skeletal muscle mass and function,
along with the underlying mechanisms. H. serrata, identified through MyoD transcription activity screening, increases myogenic differentiation via Akt and p38.
C57BL/6 mice are fed a 0.25% or 0.5% H. serrata diet
for 8 weeks. H. serrata increased treadmill running distance and maximum speed, as well as skeletal muscle
mass. H. serrata promotes the expression of myosin
heavy chain 1 (MHC1) and MHC2A but not MHC2B. H.
serrata also upregulates the protein expression of peroxisome proliferator-activated receptor δ (PPARδ) and mitochondrial complexes, and enhances citrate synthase and
mitochondrial complex І activity. Transforming growth
factor-β (TGF-β), myostatin, and growth differentiation
factor 11 (GDF11) are attenuated by H. serrata, together
with associated downstream signaling factors including
phospho-Smad3 and NADPH oxidase 4 (NOX4). H. serrata enhances exercise endurance by upregulating PPAR
δ and downregulating TGF-β, myostatin, and GDF11.
H. serrata is a potential candidate for the development
of functional food to maintain skeletal muscle mass and
function.
P09-326
Physicochemical Characteristics and Antioxidant Activities of Phlorotanin from Brown Seaweed Ecklonia
cava Extracts According to Different Extraction Con-
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ditions

Yul Ri Gu1*, Ji Wan
Kim1, Jae Gon1 1 Jo1, Sun Bun Kim2,
2
Soo Hyeon Kim , Joo-Heon Hong . Department of Food
Science and Technology, Catholic University
of Daegu,
Gyeongsan 38430, Republic of Korea, 2Young Poong Company, Daegu 704-801, Republic of Korea
The objective of this study was to examine the physicochemical characteristics and antioxidant activities of
extracts from Ecklonia cava according to different extraction conditions (HE, hot water extraction; PE, pressurized extraction; APE, acid hydrolysis (sulfuric acid)
and pressurized extraction; AEE, acid hydrolysis and enzyme extraction of neutrase 0.8 L) for increase the content of phlorotannin by decomposing the combined phlorotannin and polysaccharides. The yield and pH of extracts ranged from 5.80 to 12.27% and 5.25 to 6.13. The
color value of the extracts were L value(41.13 to 44.71),
a value(2.05 to 4.13), and b value(9.62 to 10.58). The total
polyphenol and total flavonoid contents were 13.79 to
64.79 g/100 g, and 8.71 to 22.46 g/100 g, respectively. The
phlorotannin content by high performance liquid chromatography (HPLC) amalyses of AEE was higher than
other extractions. The DPPH, ABTS radical scavenging
activities, and ferric reducing antioxidant power of AEE
at 1,000 μg/mL were 59.50%, 69.30%, and 0.57 mM,
respectively. In conclusion, this study demonstrated that
the Ecklonia cava extracts processed by acid hydrolysis
and enzyme extraction of neutrase 0.8 L than extraction
could have excellent antioxidant activity. Therefore, the
sequential extraction condition was suitable for phlorotannin extraction.
P09-327
Physicochemical Characteristics and Antioxidant Activity
of Ecklonia cava Extracts According to Extraction Solvents

Ji Wan Kim1*, Yul
Ri Gu1, Jae Gon1 1 Jo2, Sun Bun Kim2,
2
Soo Hyeon Kim , Joo-Heon Hong . Department of Food
Science and Technology, Catholic University
of Daegu,
Gyeongsan 38430, Republic of Korea, 2Young Poong Co.,
Daegu 704-801, Republic of Korea
This study was conducted to investigate the physicochemical characteristics and antioxidant activity of
Ecklonia cava extract according to extraction solvents.
We prepared Ecklonia cava extracts with hot-water
(EH), 70% ethanol (EE), and 70% methanol (EM). The
yield of Ecklonia cava extracts according to the extraction solvents were 11.6∼23.53%, EE was the highest
with 23.53%. pH were 5.94∼6.41 and showed neutrality.
L value and b value were 40.24 and 8.21 in EM, and b
value was 5.79 in EH. Total protein, phenolic, and flavonoid contents of EM were highest in 14.90 g/100 g,
68.68 g/100 g, and 25.13 g/100 g, respectively. The total
sugar contents of EH was highest in 39.37 g/100g. The
DPPH radical scavenging activities of EH, EE, and EM
were 51.92%, 88.48%, and 89.88% at 1,000 µg/mL,

respectively. ABTS radical scavenging activities of EM
was highest at 1000 µg/mL with 94.14%. FRAP activity
at 1,000 µg/mL in EH, EE, and EM were 0.50 µM, 1.03
µM, and 1.25 µM, respectively. And the reducing power
of EH, EE, and EM were 0.69, 2.44, 2.65 at 1,000 µg/mL,
respectively.
P09-328
Comparative Study on Immuno-Enhancing Effects of
Different Types of Sargassum horneri Extracts

Dong-Sub1 Kim1, Nak-Yun1 Sung1, In-Jun Han1 1, Byung-1
Soo Lee , 1Sang-Yun Park ,2*Eun
Young Nho , Ji Eom ,
Geon Kim , Kyung-Ah Kim . 1Division of Natural Product Research, Korea
Prime Pharmacy Co., Ltd., Jeonnam
58144, Korea, 2Dept. of Food and Nutrition, Chungnam
National University, Daejeon 34134, Korea
This study was performed to investigate the immunological activity of Sargassum horneri (S. horneri) extracts in animal model. S. horneri was extracted by 3
different methods, hot water extraction (HWE), 50%
ethanol extraction (EE), and supercritical fluid extraction
(SFE). Splenocyte proliferation and cytokine production
(Interleukin-2 and Interferon-γ) were measured by
WST-1 assay and enzyme-linked immunosorbent assay,
respectively. The production of nitric oxide and T cell
activation were measured by Griess assay and flow cytometry analysis, respectively. Natural killer (NK) cell
activity was determined by EZ-LDH kit. When different
conditions of mixtures (HWE with 5, 10, 15, 20% of SFE)
were treated in RAW264.7 macrophage cells to determine
the optimum mixture ratio of HWE and SFE, nitric oxide
as well as cytokine productions were highly increased
in HWE with 5% and 10% of SFE containing group. In
animal model, HWE with 5% and 10% of SFE mixture
administration significantly increased the levels of splenocyte
proliferation, cytokine production, and activated
CD4+ cell population with the highest level in HWE with
5% of SFE group. Moreover, NK cell activity was significantly increased in HWE with 5% of SFE mixture
treated group compared to control group. Therefore, optimum mixture condition having immune enhancing activity is HWE with 5% of SFE mixture and potential
candidate material for use of immune deficient as a
nutraceuticals.
P09-329
The Nutrient Content and physiological activity of extract from Orostachys japonicus

So-Jung Kim*, Eun-hea Kwon, MinJoo Kim. Marine
Industry Research Institute for East sea rim, Uljin-gun,
Gyeongsamgbuk-do 767-813, Korea
Wa-song (Orostachys japonicus A. Berger) is a stony
tree growing on a rock above an old tile roof and a perennial plant shaped like a willow leaf. The physiological
activity of Wa-song is known for their immunity-en-
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hancing antibacterial, anti-cancer, adult disease prevention, and vascular improvement. We tested Wa-song for
its nutritional properties and efficacy to report its applicability to food or cosmetics. Nutrition analysis was analyzed to 6 kinds. Total amino acids were 7.2g/100g,
moisture 5.18%, ash 16.45% protein 10.81% and crude fat
7.45% Wa-song was extracted using four solvents(water, ethyl acetate, chloroform, buthanol) for physioloical
activity analysis. Polyphenol, antioxidant activity analysis results showed a dependent low-resolution depending
on the concentration of the plot. In particular, the polyphenol content was shown to be high in the order of ethyl
acetate > butanol > water fraction. In particular, polyphenol content of the ethyl acetate fraction showed the
highest content of 0.1 mg/ml to 10.94 mg/ml and antioxidant activity (DPPH free radical scavenging activity)
was confirmed a high scavenging activity of 78.23% at
a concentration of 1mg/ml. The results of an anti-bacterial activity survey on the four solvent extracts showed
the highest anti-bacterial activity in ethyl acetate fraction. These results identify anti-oxidative activity, gout
prevention, whitening effect, and anti-wrinkle effect
which indicate the possibility as a source for functional
material.
P09-330
Antioxidative and Biological Activities of Maqui Berry
Extract

1, Joo Hee Lee3, Jin Young Lee2*, Kang
Mi Sun Hwang
1
1
Min Kim . Department of Pharmaceutical Science2 and
Technology, Kyung Sung University, Busan, Korea, Department3 of Pharmacy, Kyung Sung University, Busan,
Korea, GRACE BIO HOLDINGS, Busan, Korea
Maqui berry has been well known as one of strong candidates in the categorized super foods. Possibilities of a
15 days Maqui berry dose-derived biological effects in
terms of serum lipids profile, protection of liver and kidney function, hematologic status change, and transcriptome alterations were investigated in rats in vivo.
Maqui berry showed an improvement in lipids profile in
the serum that account a 30% of decreased triglyceride
concentration and 18% of increased HDL-C from the
control. The changes of serum lipid profile might be related with the increased serum protein concentration
which was 30% higher in Maqui berry group than that
of the control. Maqui berry dose affected both concentrations of GOT and GPT in the serum to be reduced
to an approximately 12% of the control thus suggested
to have protective effect to liver. Interestingly, an approximate 10% of increased erythrocyte level from the
control was observed with Maqui berry dose and this
affected hematocrit directly to be elevated 12% more
from the control, although the change of hemoglobin
concentration was not statistically significant. However,
the transcriptome analysis in the liver might possibly
suggest that there stimulatory activations of the metabolic functions involved in protein synthesis and the re-

dox status for anti-oxidation. Therefore, Maqui berry
can be useful for developing functional food stuffs or
functional ingredients.
P09-331
Identification of miRNA–mRNA Network in Bladder
Cancer after Garlic Extract Exposure

1, Young Jin Noh1,
Jun-Hwi Song1*, 1Byungdoo Hwang
2, Sung-Kwon Moon1.
Heung
Beom
Park
,
Wun-Jae
Kim
1Department of Food and Nutrition, Chung-Ang University, Anseong 17546, Republic of Korea, 2Department of
Urology, Chungbuk National University, Cheongju,
Chungbuk 361-763, Republic of Korea
The miRNA–mRNA interaction underlying the anti-cancer effects of garlic extract (GE) remains unclear.
We analyzed miRNA and mRNA expression profiles of
GE-treated bladder cancer (BC) cells, identified miRNAs
and their target genes, and constructed a miRNA–
mRNA interaction network. We obtained the probe list
with differential expression in miRNA and mRNA datasets and a final miRNA–mRNA regulatory association
list. When EJ cells were treated with 400 and 800 µg/mL
GE for 12 h, 239 and 434 miRNAs regulated 468 and 1436
mRNAs, whereas during 24-h GE treatment, 165 and 449
miRNAs regulated 199 and 501 mRNAs, respectively. By
selecting common miRNA–mRNA regulation pairs from
these four groups, we identified 33 mRNAs that were
regulated by 30 miRNAs with a negative correlation.
Using gene-network analysis, seven genes and three
gene ontologies were mapped to gene networks defined
by Cytoscape with Glue Go. Expression of activating
transcription factor 3 was significantly higher in GEtreated groups than in BC patients, whereas a contrasting trend was noted for platelet-derived growth factor-B. In GE-treated BC cells, we observed miRNA–
mRNA interaction (miR-4442-ATF3, miR6780b-5pPDGFB, and miR-6847-5p-PDGFB), and using RT-PCR,
we confirmed the expression levels of three miRNAs.
Further functional in vitro and other types of studies are
warranted to validate these findings.
P09-332
Luteolin and apigenin inhibits itch-related IL-31 and
IL-33 cytokines in mouse astrocytes

Seon Il Jang1,2*, 1Denis Nchang Che1 2,3, Byoung2 Ok Cho1,
Jae Young3 1 Shin , Hyun Ju Kang , Ji-su Kim , YoungSoo Kim . Research Institute,
Ato Q&A Co. Ltd, Jeonju,
Jeonbuk 54840, Korea, 2Department of Health Management,
Jeonju University, Jeonju, Jeonbuk 55069, Korea,
3Department of Food Science and Technology, Chonbuk
National University, Jeonju, Jeonbuk 54896, Korea
Interleukin (IL)-31 and IL-33 are cytokines produced by
central nervous immune cells and is thought mediate
chronic itch especially in atopic dermatitis. Apigenin and
luteolin are naturally occurring flavonoids only found in
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celery, broccoli, green pepper, parsley, etc. and has antioxidant, cytoprotective, and anti-inflammatory properties. In this study, we investigated the effects of these
flavonoids on the expression and release of IL-31 and
IL-33 in astrocytes stimulated by lipopolysaccharide
(LPS). Key findings of the study revealed that both apigenin and luteolin prevented astrocyte activation and inhibited the mRNA expression and production of IL-31
and IL-33 in LPS-stimulated astrocytes. Apigenin suppressed the phosphorylated activation of ERK, and dosedependently suppressed the phosphorylation activation of
IκB, NF-κB and stat3. Luteolin on the other hand dosedependently suppressed the phosphorylation activation of
ERK, JNK, P-38, IκB, NF-κB, and stat3. Further findings showed both apigenin and luteolin prevented the
translocation of activated STAT3 and NF-κB to the nucleus of astrocytes. The IL-31 and IL-33 inhibitory effects of apigenin and luteolin demonstrate that these
compounds can be further studied as anti-pruritic agents
for the treatment of chronic itch in itch-related diseases.
Further studies in astrocytes using potent inhibitors of
the various signaling molecules and DNA-binding activity assay will be required to exactly understand the molecular mechanism of action of apigenin and luteolin.
P09-333
Quality Characteristics of Fermented Shrimp Added
with Nuruk or Malt

Ji-Hyun Kim. Department of Food and Nutrition, Kwangju Women’s University, Gwangju 62396, Korea
This study aimed to develop low-salt fermented shrimp
by using a smaller amount of table salt with the addition
of nuruk or malt, which are natural fermentation starters.
Low-salt fermented shrimp solve the problems for people
chronic disease, which could be caused by the increase
in the amount of blood due to excessive sodium intake.
Four preparations-the control group with the addition of
25% salt as a normal rate for fermented shrimp (SS25),
low-salt fermented shrimp with 20% salt added(SL20),
low-salt fermented shrimp with 5% nuruk(SL20N) and
malt(SL20M) added-were manufactured to measure
quality characteristics. pH was highest for SL20 and was
lowest for the control group with a higher salt content.
Salinity was significantly lower in the experimental
group with the addition of malt or nuruk, along with a
lower salt content than SS25. Brix was significantly
higher for the fermented shrimp with the addition of nuruk or malt than for the addition of salt alone. Volatile
basic nitrogen (VBN) content of fermented shrimp added
with malt had the highest value. Total nitrogen (TN)
content and amino nitrogen (AN) content was higher in
the experimental group with the addition of malt or nuruk, along with a lower salt content than SS25. Biogenic
amine was lowest for SL20N. To put these results together, fermented shrimp with a smaller content of salt
in pursuit of low-salt intake and addition of nuruk or
malt had better quality characteristics. This study in-

tended to develop a method of manufacturing low-salt
fermented shrimp that could have better flavor and taste
despite a lower salt contain.
P09-334

Youngia sonchifolia extract suppresses lipopolysaccharide-induced inflammation in RAW 264.7 macrophage cells through p38 inhibition

1, KangSung-Ju1Lee1*, Kyung-Yun
Kang1, Jun-Ki Park
2
1
Min Heo
, Ho-Yeol Jang , Chae-Young Jang , Tae-yang
Jeong3, Ji-Hee Kim4, Kyung-Wuk Park1. 1Suncheon Research Center
for Natural Medicines, Suncheon, Republic
of Korea, 2Department of Pharmacy, Sunchon National
University, Suncheon 540-742, Republic of Korea, 3Department of Food and Nutrition,4 Sunchon National University, Suncheon 57922, Korea, Department of Development in Oriental Medicine Resources, Sunchon National
University, Suncheon, Korea
Youngia sonchifolia has been known to have several biological activities as an antioxidant, anti‐cancer, the serum and hepatic lipids and activities of ethanol metabolizing enzymes. However, the anti-inflammatory potential of Youngia sonchifolia remains uncharacterized. In
this study, we investigated the effects of extracts of
Youngia sonchifolia on anti inflammatory responses to
lipopolysaccharide (LPS) induced in RAW 264.7 cells and
its underlying mechanisms. The present study has evidently shown that extracts of Youngia sonchifolia inhibited LPS-induced productions of nitric oxide (NO) and
decreased the gene expression of inducible NO synthase
(iNOS) in RAW 264.7 macrophages. Youngia sonchifolia
extract also reduced the secretion of TNF-α, IL-6, GMCSF and IL-1β in LPS-induced RAW 264.7 cells. This
extract also inhibited the LPS-induced phosphorylation
of p38. Taken together, our results proved that extracts
of Youngia sonchifolia extract suppressed pro-inflammatory mediator and cytokine production in LPS-induced RAW 264.7 cells by inhibiting the phosphorylation
of p38.
P09-335
Anti-Atopic Effect of DNCB-Induced Mouse in Chondrus canaliculatus Ethanol Extracts

Woo-Sin
Kang1*, So-Mi
Jeoung2, Xiaotong1 1Xu1, Ji-Eun
1
1
Lee , Si-Hyeong Ryu , Dong-Hyun Ahn . Department
of Food Science and Technology,
Pukyong National University, Busan, Korea, 2Institute of Fisheries Sciences,
Pukyong National University, Busan, Korea
Atopic dermatitis (AD) is a chronic inflammatory skin
disease with itching and skin dryness, induced by complex conditions and mechanisms in which the production
of Helper T Cell 2 lymphocytes (Th2), Basophil, and
Immunoglobulin E (IgE) increases and pro-inflammatory
cytokines are closely related. Chondrus canaliculatus (C.
Agardh) Greville is one of the red algae and lives mainly
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in the intertidal region. But Chondrus canaliculatus ethanol extract (CCEE) has never been reported for inflammatory studies. Therefore, the purpose of this study is
to investigate the anti-atopic dermatitis effects of CCEE
in DNCB-induced mouse models. Prevention effect of
CCEE on atopic dermatitis was tested by measuring the
clinical severity score of skin, cytokine secretion, spleenocyte proliferation ability. As a result, AD symptoms
in the CCEE treatment group were more suppressed than
in the positive control, also the application of CCEE reduced the degree of skin lesions and the pro-inflammatory cytokines(IL-4, IFN-r) level. These results suggest that CCEE may be effective in preventing atopic
dermatitis and may have therapeutic potential as atopic
dermatitis agent and cosmeceuticals.
P09-336
Multifunctional Properties of Sargassum Species as
Potential Anti-Alzheimer's Agents

Seonah Lee1,2*, Mira Jun1. 1Department of Food Science
and Nutrition, Dong-A University, Nakdong-daero
550
beongil, Saha-gu, Busan 49315, Korea, 2Center for SilverTargeted Biomaterials, Brain Busan 21 Plus Program,
Graduate School, Dong-A University, Nakdong-daero
550 beongil, Saha-gu, Busan 49315, Korea
Aggregation and deposition of beta-amyloid peptides (A
β), a pathological hallmark of Alzheimer's disease (AD),
has been recognized as a potent activator of neuronal
dysfunction and death. The purpose of the present study
was to identify neuroprotective BACE1 inhibitors from
natural products. Although one of brown seaweed Sargassum species is a rich source of bioactive constituents,
little study has been done in terms of their neuroprotective effect. In the course of our ongoing investigation
of natural marine anti-AD resources, activity evaluations
of 14 Sargassum EtOH extracts were conducted. Among
them, S. serratifolium, S. horneri, and S. siliquastrum
extracts were found to significantly suppress BACE1 activity with 50% inhibition occurring with range of 1.325.1 μg/ml. Furthermore, Aβ25-35-induced cell death was
predominantly prevented by the S. serratifolium, S. horneri, and S. siliquastrum through diminishing of intracellular oxidative stress and attenuating apoptosis by inhibiting caspase-3 activity. These results suggest Sargassum species possess the beneficial properties in AD
by inhibiting of BACE1 and protecting Aβ-evoked toxicity and therefore, might be considered as a potent
promising agents for anti-AD.
P09-337
Computational insights into β-Secretase (BACE1) and
Cholinesterases Inhibition by Zerumbone via Molecular
Docking and ADMET Analysis

Jayeong Hwang1,2*, Mira Jun1,2. 1Department of Food
Science and Nutrition, Dong-A University, Nakdongdaero 550 beongil, Saha-gu, Busan 49315, Korea, 2Center

for Silver-Targeted Biomaterials, Brain Busan 21 Plus
Program, Graduate School, Dong-A University, Nakdongdaero 550 beongil, Saha-gu, Busan 49315, Korea
Accumulation of amyloid-β (Aβ) peptides is considered
as a causal factor in the pathogenesis of Alzheimer’s disease (AD). β-Secretase (BACE1) is a key enzyme responsible for producing Aβ peptides and cholinesterases
including acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) are responsible for the stimulation of
Aβ aggregation, of which are promising targets for
treatment of AD. However poor permeability of blood
brain barrier (BBB) and p-glycoprotein (P-gp) efflux
pump expression of natural inhibitors have been the main
causes of clinical trial failures. In this study, the anti-AD
effect of zerumbone from Zingiber zerumbet as well as
its absorption, distribution, metabolism, excretion and
toxicity (ADMET) characteristics were computationally
evaluated. Molecular docking analysis with target enzymes exhibited that zerumbone has low binding energy
and could interact, in particular through hydrophobic interactions, indicating its potential anti-AD property.
Furthermore, computational analysis of ADMET properties reveals that zerumbone possesses promising druglikeness property in terms of intestinal absorption, p-gp
substrate, BBB permeability and toxicity. The present
study suggests an important primary step toward the
development of therapeutic or preventive agents for AD.
P09-338
Baicalein and Oroxylin A Improve β-amyloid PeptideInduced Neurotoxicity Through Modulation of Oxidative
stress and Mitochondria-mediated Apoptosis in PC12
Cells

Yeongseon Ji1,2*, Mira Jun1,2. 1Department of Food Science and Nutrition, Dong-A University, Nakdong-daero
550 beon-gil, Saha-gu, Busan 49315, Korea, 2Center for
Silver-Targeted Biomaterials, Brain Busan 21 Plus Program, Graduate School, Dong-A University, Nakdongdaero 550 beon-gil, Saha-gu, Busan 49315, Korea
Beta-amyloid (Aβ) peptide, one of the most important
pathogenic traits of Alzheimer’s disease (AD), invokes
a cascade of oxidative damage and eventually leads to
neuronal death. Here, baicalein and oroxylin A, main active compounds in Scutellaria baicalensis (SB), were
evaluated for its neuroprotective effects against Aβ
25-35-stimulated damage. Data showed that Aβ25-35 induced not only oxidative stress via intracelllular ROS
formation but also cell apoptosis through mitochondrial
dysfunction. However, two tested compounds decreased
Aβ25-35-induced ROS generation, in particular, baicalein
exhibited strong activity (54.23±4.21%) similar to that of
positive control (49.84±6.69%), in comparison with Aβ
group (100%±8.72%). In addition, these compounds suppressed cell apoptosis by attenuating mitochondrial dysfunction
such as loss of membrane potential (MMP) and
Ca2+accumulation. Baicalein showed potent activity in
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restoring MMP to 87.72±2.07% at 100 μM, higher than
those of positive control (79.96±4.74%). In contrast, oroxylin A showed somewhat weaker effect in restoring2+
MMP, but exhibited strong activity in decrease of Ca
level, producing a peak level of 1.55±0.05 comparison
with the Aβ peak level of 2.22±0.01. In summary, these
results demonstrate baicalein and oroxylin A can effectively relieve Aβ25-35-induced oxidative damage and mitochondria-mediated apoptosis in PC12 cells.
P09-339
Baicalein from Scutellaria baicalensis, a Novel BACE1
and AChE Inhibitor

Jin Han1,2*, Mira Jun1,2. 1Department of Food Science and
Nutrition, Dong-A University, Nakdong-daero
550 beongil, Saha-gu, Busan 49315, Korea, 2Center for SilverTargeted Biomaterials, Brain Busan 21 Plus Program,
Graduate School, Dong-A University, Nakdong-daero
550 beongil, Saha-gu, Busan 49315, Korea
A defining characteristic of Alzheimer’s disease (AD)
pathology is the presence of extraneuronal plaques composed of aggregated amyloid beta peptides (Aβ). β
-Secretase (BACE1) and acetylcholinesterse (AChE)
which are responsible for the Aβ aggregation and amyloid fibril plaque formation were recognized as promising
targets for the treatment of AD. In addition, Lipinski’s
rule of five and in silico ADMET (absorption, distribution, metabolism, excretion and toxicity) analysis
can be used to discover the drug-like effect and pharmacokinetic properties of potential anti-AD candidates. In
pursuit of exploring natural multi-targeted agents, a major compound from Scutellaria baicalensis, baicalein was
evaluated. In biological evaluation, baicalein exerted outstanding BACE1 and AChE inhibitory activity with IC50
value of 23.71±1.91 and 45.95±3.44 µM, respectively.
Interestingly, kinetic study revealed that baicalein interacted with allosteric site of BACE1, whereas reacted
with catalytic site of AChE. Molecular docking analysis
exhibited strong binding interaction between baicalein
and target enzymes with docking scores of -8.6 kcal/
mol for BACE1, -8.7 kcal/mol for AChE, respectively.
Baicalein met all of the criteria of Lipinski’s rule of five
and ADMET parameters by its optimal physicochemical
properties with good bioavailability and pharmacokinetic
properties, which demonstrates that baicalein might be
considered a novel potential agent for the prevention
and/or treatment of AD.
P09-340
Neuroprotective Effect of Wogonin against Aβ25-35stimulated Injury in PC12 Cells

Nayoung Lee1,3*, Yeongseon Ji2,3, Mira Jun2,3. 1Department
of Health Sciences, Dong-A University, Nakdong-daero
550 beon-gil, Saha-gu, Busan 49315, Korea, 2Department
of Food Science and Nutrition, Dong-A University,
Nakdong-daero 550 beon-gil, Saha-gu, Busan 49315,

Korea, 3Center for Silver-Targeted Biomaterials, Brain
Busan 21 Plus Program, Graduate School, Dong-A University, Nakdong-daero 550 beon-gil, Saha-gu, Busan
49315, Korea
Alzheimer’s disease (AD) is characterized by progressive
cognitive decline and excessive accumulation of amyloid-β (Aβ) is thought to be a major cause of AD. Aβ
-induced toxicity was involved in the increasing
reactive
oxygen species (ROS) and intracellular Ca2+ level, which
may impair the mitochondrial function and, therefore,
trigger apoptosis. In this study, the protective effect of
wogonin, one of the major active flavonoids from the
Scutellaria baicalensis, against Aβ25-35-induced cytotoxicity in PC12 cells were investigated. Pretreatment cells
with serial concentrations of wogonin (10, 50, 100μM)
suppressed Aβ-induced oxidative stress (73.47±3.60%,
65.30±2.90%, and 60.09±6.08% of the Aβ value, respectively). In microscopic analysis, wogonin exhibited
potent anti-apoptotic effect similar to that of control without Aβ treatment (11.75±1.16%). The compound significantly alleviated mitochondrial dysfunction through improvement of mitochondrial membrane potential (MMP).
In particular, 50 μM of wogonin (76.33±5.76%) exhibited
similar protective effect in restoring the MMP compared
with that of resveratrol (79.96±4.74%).
Furthermore, increased level of cytoplasmic Ca2+ (2.22±0.01) induced by
Aβ25-35-treatment was significantly suppressed by wogonin down to 1.83±0.04. In conclusion, wogonin might
serve as a novel protective agent against Aβ25-35-induced
damage in AD.
P09-341
Anti-Obesity Effects of P. cocos wolf, A. chiisanensis,
E. cortex, A. annua L., G. Cambogia on Obese Mice
Induced by High-Fat-Diet

Seon Jeong Kim*, Yun Geun Kim, Keon Hee Ko, Gyeong
Hwan Lee, Hyeong-Hwan Lee, Min ju Ahn. Gyeongnam
Oriental Anti-agingb Institute, Sancheong, 52215, Republic of Korea
The purpose of this study observe the anti-obesity effects of the 50% ethanol extract from Poria cocos wolf

(PC), Acanthopanax chiisanensis (AC), Eucommiae
cortex (EC), Artemisia annua L. (AA), Garcinia Cambogia (GC) in 60% high-fat-fed mice. For the analysis, 70

mice were divided into seven groups: normal (N) group,
high-fat-fed (HF) group, high-fat-fed supplemented
with 5 herb extracts(HF-PC, HF-AC, HF-EC, HF-AA,
HF-GC) group. The body weight increased with a
high-fat diet group, but decreased in the HF-AC groups
similar to the normal group. Compared to HF group, the
HF-AC and HF-PC groups showed reductions of relative weight of liver index, abdominal and epididymal.
Levels of total cholesterol and triglyceride were decreased in HF-PC and HF-EC groups compared to HF
group. HDL-cholesterol level were increased in the
HF-PC, HF-AC and HF-EC groups compared to N
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group. Therfore P. cocos wolf, A. chiisanensis, E. cortex
have an anti-obesity effect by decreasing body weight
and lowering the serum lipid levels in obese mice.
P09-342
Investigation of Antimicrobial Activity and Physiochemical Composition of Sea Urchin (Anthocidaris crassispina) Shell Extract

Hyun Jeong Oh*, Seung Gyu Kang, Chang Sung Moon,
Gyeong-a Ko, Chang Su Han. Department of Food
Analysis Division, Institute of Health and Environment,
Jeju Special Self-Governing Province, Jejusi 63142,
Korea
The antimicrobial activity of Sea urchin(Anthocidaris
crassispina) shell extract towards 8 microorganism
strains was evaluated. 80% ethanol extracts showed antimicrobial activity towards B. cereus, S. typhimurium,
V. parahaemolyticus, S. parauberis. Proximate compositions of sea urchin shell showed sllight difference with
raw sample and sampling site. The content of moisture
showed 0.97 ~ 1.02%, the content of crude protein was
3.49 ~ 4.34 %. the crude ash showed higer contents 91.72
~ 93.55 % than other components. The crude protein,
crude ash, and moisture showed no differences among
samples. Calcium, magnesium, sodium, and potassium
were estimated as the major minerals. The heavy metals
Pb, Cd, Hg and As were detected in all samples in trace
amounts under the critria of the Korea Food codex. 2,
2’-azino-bis-3-ethylbenzo-thiazolic-6-sulfonic acid
(ABTS) radical scavenging activities of sea urchin shell
ethanol extracts were, 18.21, 23.74, 23.73, 24.64 %, respectively, at the 1,000 ug/mL level. This results indicated that the sea urchin shell extracts possess biological activities and usuful feed additives.
P09-343
Inhibition of LPS-induced NO production by Jeju buckwheat (F. tatarium) sprout extracts

1, Seon-A Yoon1, Young-Min
Boram1 Go1*, Ho Bong Hyun
2
Ham1 1, Woo-Sam Yang , Yong-Hwan Jung1 and Dae-ju
Oh . Biodiversity Research Institute, Jeju 2Technopark,
Seogwipo, Jeju, 63608, Republic of Korea, Agricultural
Research and Extension Services, Jeju, 63057, Republic
of Korea.
Buckwheat has been cultivated throughout East Asia and
Central Asia as a crop. We found flavonoids such as rutin
and kaempferol content differences according to buckwheat germination time. The chemical component changes
may lead to alteration of bioactivities. Nitric oxide (NO)
plays a key role in inflammation. Chronic inflammation
could cause autoimmune disease or metabolic disease.
We estimated the inhibition activity of lipopolysaccharide
(LPS)-induced NO production of ethanol extracts of 2
Jeju buckwheat species, Fagopyrum esculentum and
Fagopyrum tatarium, in RAW 264.7 macrophage. Though

slightly cytotoxic effect of F. tatarium was shown, F.
tatarium extract has greater inhibition activity of LPSinduced NO production rather than F. esculentum. Our
result revealed that F. tatarium sprout extracts decreased LPS-induced NO production in RAW 264.7 macrophages in a dose-dependent manner. However, results
showed that not significant changes by the germination
time. In conclusion, F. tatarium sprout could be a candidate to develop an anti-inflammatory ingredient of food
or cosmetics.
P09-344
Anti-Obesity Effect of Lactobacillus plantarum BK021 in Diet-Induced Obese Rats

1*, Jung Min Bae1, Kyung Bae Lee1, Chang
Na Young Kim
2
Wook Park , Min-Jung Bae1. 1Department of Technical
Assistance, Agency for Korea2 National Food Cluster
(AnFC), Iksan 54576, Korea, VEGUT LAB Inc, Iksan
54576, Korea
Recently global demand for vegan probiotics is rapidly
increasing because there is a growing interest in plantbased diets around the world. L. plantarum spp., representative probiotics, are known to prevent converting
carbohydrates into monosaccharides through α-glucosidase inhibitory activity. In this study, we aimed to figure
out anti-obesity effect of L. plantarum BK-021 derived
from the fermented vegetable in obese rats. Male Sprague-Dawley rats (n=32, 7-week) were randomly allocated and administered per oral twice a day for 8 weeks,
which is the following treatments: (1) normal diet (ND)
+ distilled water,10 (2) HSD + distilled water, (3) HSD +
BK-021(1 x 10 CFU), (4) HSD + Acarbose(15mg/kg).
The body fat mass of the animals was mearsured by nuclear magnetic resonance relaxometry (Echo MRI, USA)
every two weeks, and the clinical and histopathological
features of them were evaluated. In HSD + BK-021
group, they were significantly inhibited to gain the body
fat mass and enlarge adipocytes. By the administration
of vegan product, it decreased the body fat percentage
compared with those of HSD group. Moreover, triglyceride and total cholesterol level in HSD + BK-021 group
were also reduced in comparison with those of HSD group.
The serum concentrations of alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) in HSD +
BK-021 group kept even lower than those of HSD +
Acarbose group. These findings indicate that L. plantarum BK-021 could be useful for prevention of obesity
as a functional food and medicinal ingredients with having no side effect.
P09-345
Hepatoprotective Effect of agrimonia eupatoria L. Extract on Alcohol-induced Hepatotoxicity in Human hepatic HepG2 Cells

1, Joo Myung Moon2,
Na Young Kim1*2 , Kyung Bae Lee
1
1
Tae Young Kim , Min-Jung Bae . Department of Tech-
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nical Assistance, Agency for Korea
National Food Cluster(AnFC), Iksan 54576, Korea, 2BTC Corporation, Ansan
15588, Korea
Agrimonia eupatoria L. has been shown to protect
against liver injury due to its lipid lowering and antioxidant activities. This study examined the hepatoprotective effects of Agrimonia eupatoria L. extract (AE)
against alcohol-induced liver injury on using the human
hepatic HepG2 cells. After the pretreatment of AE, cell
was stimulated by the 200mM ethanol for the hepatocytotoxicity evaluation. The hepatoprotective effect of AE
was evaluated by measuring activities of alanine aminotransferase(ALT), aspartate aminotransferase (AST),
gamma glutamyltransferase(GGT). Antioxidant effect was
also mesured by estimating reduced glutathione (GSH);
and lipid peroxidation for malondialdehyde (MDA) levels.
Caspase, Bcl-2, Bax, p-JNK, p-ERK and P-P38 were
determined at the protein level to confirm liver cell apoptosis. The fat of liver was dyed by oil-red O staining
and the triglyceride (TG) content was measured to examine the level of the neutral fat in liver. In addition,
the inflammatory response was confirmed with the cytokines tumor necrosis factor-α (TNF-α) and interleukin6 (IL-6). The results showed that the AE significantly
reduced ALT, AST and MDA levels compared with
those of control group in alcohol model. We identified
apoptosis of liver cell showing that protein factors were
reduced. as level of TG decreased, the level of liver fat
was also decreased. The inflammatory factors TNF-α
and IL-6 were reduced by the treatment of AE in human
hepatic HepG2 cells. It was demonstrated that the AE
have hepatoprotective effect against the alcohol-induced
liver injury.
P09-346
Anti-obesity and lipid metabolism effects of Ulmus
davidiana var. japonica in mice fed a high-fat diet

Sung-Gyu Lee* and Hyun Kang. Department of Medical
Laboratory Science, College of Health Science, Dankook
University, Cheonan-si, Chungnam, Korea
Ulmus davidiana var. japonica is a deciduous tree used
in Korean traditional medicine for the treatment of various inflammation. The bark of the stem and root of this
plant are used in traditional. Oriental medicine for the
treatment of edema, mastitis, gastric cancer, and inflammation. The aim of this study was performed to investigate anti-obesity and lipid metabolism effects of ethanol extract of Ulmus davidiana var. japonica (UDE). The
anti-obesity effect of Ulmus davidiana var. japonica
(UDE) on the differentiation of 3T3-L1 pre-adipocytes
to adipocytes was investigated by suppressing adipocyte
differentiation and lipid accumulation with Oil red O assay and western blot analysis. Also, we investigated the
anti-obese activity of UDE in C57BL/6 mice. The animals were subdivided into four groups: LFD (10% low
fat diet group), HFD (60% high fat diet group), HFD-

UDE (HFD plus 200 mg/kg body weight UDE group),
HFD-C (HFD plus 30 mg/kg body weight (+)-catechin
group) and fed for 4 weeks. UDE was found to lower
whole body and abdominal and epididymal adipose tissue
weights and lowered plasma levels of triglyceride (TG),
compared to those in HFD group. Histological analyses
of the liver and fat tissues of rat treated with UDE revealed significantly decreased number of lipid droplets
and decreased size of adipocytes compared to the HFD
group. These results suggest that UDE might be used
to develop potent anti-obesity agents, and may be useful
as ingredients for related new functional raw materials.
P09-347
Immunostimulatory effect of Salvia plebeia extract

Kyung Bae
Lee1*, Na Young Kim1, Da Som Lee2, Min1
1
Jung Bae . Department of Technical Assistance, Agency
for Korea
National Food Cluster(AnFC), Iksan 54576,
Korea, 2Frombio Co., Ltd, Suwon 16681, Korea
Salvia plebeia is well known as a biennial plant belonging to the lamiaceae. It has been known to have anti-inflammatory and antioxidant effects. However, there was
no evidence of the immunostimulatory effect of Salvia
plebeia. In this study, we focused on the immunostimulatory effects of salvia plebeia extracts on macrophage
and natural-killer (NK) cells in vitro. Cell proliferation
and viability was determined by◯Rusing EZ cytox cell viability assay kit and CytoTox96 Non-Radioactive Cytotoxicity assay kit in NK cells. In RAW264.7 cells, cell
viability was determined using MTT assay. The anti-inflammatory effect was confirmed by measuring nitric oxide (NO) production in RAW264.7 cells. The levels
of Interferon (IFN)-γ, pro inflammatory cytokine, was
evaluated on isolated CD4+ T cells in splenocytes. The
activity of NK cells was measured in murine splenocytes
and YAC-1 cells. There was no cytotoxicity in Salvia
plebeia extract. Salvia plebeia extract did not reduce cell
viability in both NK cells and RAW264.7 cells. The production of NO was reduced by Salvia plebeia extracts.
The level of IFN-γ was decreased
by Salvia plebeia extract in CD3/28-activated CD4+ T cells. The proliferation
of splenocytes was increased by salvia plebeia extract
in a dose-dependent manner. In addition, the activity of
NK cells was significantly enhanced by Salvia plebeia
extract. These results indicated that Salvia plebeia extract have anti-inflammatory effects through the regulation of NO production and IFN-γ secretion. In conclusion, Salvia plebeia has the potential to modulate immune function and should be further explored as an immunostimulatory agent for use in functional foods and
medicines.
P09-348
새싹땅콩의 항골다공 효능평가 및 최적 추출법 확립 연구

이경배1*, 김선영1, 김나영21, 김수인2, 이지예2, 배민정1. 1국가
식품클러스터지원센터, 삼영유니텍
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새싹땅콩에는 소야사포닌, 폴리페놀화합물(레스베라트롤,
이소플라본, 파이토스테롤)및 아스파라긴산 등이 함유되
어 있다. 소야사포닌은 항산화 활성(Ishii & Tanizawa
2006), 콜레스테롤 저하 효과(Lee et al. 2005), 항염 활성
(Lee et al. 2010) 및 항암 활성(Kerwin SM 2004)등의 생리
활성이 알려져 있지만 항골다공 효능 관련해서는 현재까지
연구가 잘 되어있지 않다. 이 연구는 새싹땅콩의 다양한
추출조건에 따른 소야사포닌 성분의 함량 분석 및 항골다
공 효능 확인을 통해 새싹땅콩의 최적 추출법을 확립하는
것이 목적이다. 새싹땅콩에서 에탄올 농도별, 추출 시간별,
추출 온도별 조건에서 소야사포닌 함량 분석 후 파골세포
의 분화 억제를 이용하여 항골다공 효능을 확인하였다. 소
야사포닌 함량은 sunfire C18 컬럼 및 기울기 용리법
(gradient elution system)을 이용 HPLC를 통해 정량분석
을 하였다. 세포 생존율 분석은 MTS 법을 이용하여 결과
를 얻었다. 파골세포 분화 억제능력은 TRAP 활성 측정법
을 이용하여 확인하였다. 항산화능 분석은 ABTS 자유라
디칼 소거능 측정법을 이용하였다. 모든 결과는 평균±표준
오차로 표기하였다. 통계분석은 Dunnett 다중비교검정을
통한 일원배치 분산분석으로 수행하였다. 분석조건은 기업
의 생산성, 효율성을 고려하여 추출 용매 농도(에탄올:
25%, 50%, 70%), 추출 시간(2시간, 4시간, 6시간), 추출 온
도(25 ℃, 50℃, 70℃)로 설정하였다. 이에 따라 소야사포닌
함량 분석결과 50% 에탄올, 4시간, 50℃ 환류추출 조건에
서 가장 높은 함량을 나타냈다. 최종적으로 소야사포닌 함
량이 가장 높은 조건의 추출 시료 세포독성을 확인한 결과
세포독성은 나타내지 않았다. 최적 추출조건 새싹땅콩 추
출물의 파골세포 분화 억제능력을 확인한 결과 농도 의존
적(10, 500, 1000 ug/ml)으로 억제시켰다. 항산화능력 측정
결과 모든 추출조건의 새싹땅콩 추출물에서 항산화능력이
확인되었다. 소야사포닌 함량분석 및 파골세포 분화 억제
능력 결과를 종합하였을 때 새싹땅콩의 최적 추출 조건은
50% 에탄올, 4시간, 50℃로 추정할 수 있다.
P09-349
Evaluation of the Biological Effects of Green Mandarin
(Citrus nippokoreana T. Tanaka) Extracts

Chowon Kim1*1, Jumin Park1*, Go-Un
Kim1, Yejee Byun1,
1,2
1
Hansol Kang , Heeseob Lee . Department of Food
Science and Nutrition,
Pusan National University, Busan
46241, Korea, 2Department of Kimchi Research Institute,
Pusan National University, Busan 46241, Korea
This study was performed to evaluate the biological effects of green mandarin (GM). Hot water extract and oranic solvent extracts such as methanol, ethanol and acetone were prepared from GM and their anti-inflammatory and anti-microbial properties were analyzed. Total
phenolic compound and total flavonoid compound in acetone extract showed the highest contents among other
extracts. However, hot water extract of GM had the
highest hyaluronidase (HAase) inhibitory activities at
the concentration of 1 mg/mL. In case of anti-microbial
activities, four kinds of strains were evaluated such as
food poisoning microorganisms (Escherichia coli, Bacillus cereus) and oral-related microorganisms (Streptococcus mutans, Porphyromonas gingivalis). All extracts
exhibited clear zones over 10 mg/disc in disc diffusion

assay. Escpecally, ethanol extract showed the largest diameter of clear zones toward both food poisoning microorganisms and oral-related microorganisms. In conclusion, these results suggest that GM extracts obtained
from different solvents have the useful biological properties and the GM could be the basis of information in the
use and applications for a functional material through
various extractions.
P09-350
Antimicrobial Activities of Green Pine Cones Hexane
Fractions and their Diterpene Derivatives toward

Porphyromonas gingivalis

Yejee Byun1*,1 Jumin Park1*1 , Go-Un Kim11,2, Chowon
Kim1,
1
Seoyoun Lee , Jihoo Kim , Heeseob Lee . Department
of Food Science and Nutrition,
Pusan National University, Busan 46241, Korea, 2Department of Kimchi Research
Institute, Pusan National University, Busan 46241, Korea
The purpose of this study was to evaluate antimicrobial
effects of the green pine cones (GPCs) hexane fractions
and their diterpene compounds toward Porphyromonas
gingivalis. Previously, our group reported that the GPCs
hexane fractions highly had inhibitory activities toward
P. gingivalis growth, including their biological active
compounds. Therefore the bioactive compounds of the
GPCs hexane fractions were analyzed by HPLC and were
identified as diterpene derivatives, which were dehydroabietic acid, neoabietic acid, abietic acid, palmitic acid,
and so on. To evaluate the antimicrobial activities of the
GPCs hexane fractions and their diterpene compounds
against P. gingivalis, paper disc diffusion method was
performed. Among other fractions and bioactive compounds, the hexane fraction 1 showed the highest inhibitory activity and dehydroabietic acid also had the
largest diameter of clear zones at the same treated concentration. To analyze the antimicrobial mechanism toward P. gingivalis, inhibition of gingipains, such as the
arginine-specific gingipain (RgpA) and lysine-specific
gingipain (Kgp) in P. gingivalis, were conducted. As a
result, the GPCs hexane fractions and diterpene derivatives effectively inhibited gingipains, which are
known as virulent factors in P. gingivalis. In conclusion,
the green pine cones (Pinus densiflora) could be used
as a potent material to improve oral health.
P09-351
Induction of apoptosis and cell cycle arrest in HCT116 cells by polymethoxy flavon rich fractions from
Citru grandis Osbeck (Dangyuja) peel extracts.

1*, Jungman Kim3, Jusung Kim2, Tatsu
Taekil1,3 Eom
1
Unno . Subtropical/Tropical Organism Gene Bank,
SARI, Jeju National University, Jeju 63243, Korea, 2Faculty of Biotechnology, School of Life Sciences,
SARI,
Jeju National University, Jeju 63243, Korea, 3Majors in
Plant Resource and Environment, College of Agriculture
& Life Sciences, SARI, Jeju National University, Jeju
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63243, Korea

and STAT3 phosphorylation

Citrus grandis (L.) Osbeck is a citrus fruit indigenous
to Jeju Island, South Korea. The peel of C. grandis, which

has been used in traditional medicine for thousands of
years, contains high levels of physiologically active flavonoid compounds, particularly polymethoxyflavones
(PMFs). In this study, we evaluated the effects of the
dichloromethane fraction (DCM-F) of C. grandis, which
is rich in PMFs, on colorectal cancer cells. DCM-F induced apoptosis in HCT-116 cells by changing the ratio
between pro-apoptotic and pro-survival BCL-2 protein
family members, generating reactive oxygen species
(ROS), reducing mitochondrial membrane potential
(MMP), releasing cytochrome c from the mitochondria,
and activating caspases. Moreover, inhibition of ROS
generation reduced DCM-F-induced apoptosis in HCT116 cells. In summary, DCM-F activates the intrinsic
apoptosis pathway, thereby inhibiting the growth of
HCT-116 colorectal cancer cells.
P09-352
Isolation and Identification of Anti-inflammatory Compounds from Radish Sprouts (Raphanus sativus L.)

Mi Jang1 1*, Gi Chang Kim1, Jeong
Yong Cho21, In Guk
1
Hwang
, Byung Soon Hwang , Chan Mi Park , So Eun
Park1, Hab Hwa Beak1. 1Department of Agrifood Resources,
National Academy of Agricultural Science, Korea, 2Division of Food Science Biotechnology & Agrochemistry, Chonnam National University, Korea
Radish sprouts (RS) have been obtaining popularity
among health-conscious customer looking for add more
foods th their diets. It contains extremely high glucosinolates content and it is well known to anti-cancer, anti-inflammatory effects. Although the effects of RS has
been widely studied, it is not known which component
has anti-inflammatory effect. This study aimed to identify the main components and examine the protective effect of them against inflammation LPS-induced in RAW
264.7 cells. RS was extracted using 75% Ethanol and
then fractionated with n-Hexane, Ethyl acetate (EtAOc)
and Butanol. Of the various fractions, the EtAOc fraction
of RS inhibited the highest NO production and protein
expression of pro-inflammatory cytokines in LPS-induced RAW 264.7 cells. For further isolation and identification studies of EtAOc fraction of RS, we were performed to isolated by ODS MPLC column chromatography, and their structures elucidated by 1D and 2D NMR
spectroscopy. According to the result of spectral data,
the isolated compounds were identified as sinapic acid
derivative. We suggest that sinapic acid derivative could
be beneficial for anti-inflammatory.
P09-353
Anti-inflammatory effect of cirsiliol on IL-6-induced
cellular signaling in Hep3B cells is mediated by JAK2

Hyung Jin Lim*, Seon Gyeong Bak, Chan Sun Park,
Seung Jae Lee, Mun Chul Rho. Immunoregulatory Materials Research Center, Korea Research Institute of Bioscience and Biotechnology, 181 Ipsin-gil, Jeongeup-si,
Jeonbuk 56212, Korea
Many studies have identified and described various medicinal effects of cirsiliol. Here, we investigated the signaling pathway involved in the anti-inflammatory effects
of cirsiliol on IL-6-induced activity. Cirsiliol showed no
cytotoxicity and inhibited pSTAT3-induced luciferase
activity. At the molecular level, cirsiliol suppressed the
expression of IL-6-induced inflammatory marker genes
such as CRP, IL-1β, ICAM-1 and SOCS3, IL-6-induced
activation of Jak2, gp130, STAT3 and ERK and nuclear
translocation of STAT3, as measured by PCR, immunofluorescence staining and western blot analysis. However,
the interaction between IL-6 and its receptor was not
affected by cirsiliol treatment. These results indicate that
cirsiliol attenuates IL-6-induced cellular signaling by
regulating Jak2 phosphorylation. Therefore, cirsiliol could
be a therapeutic agent for IL-6-related inflammatory
diseases.
P09-354
Antioxidant Activity according to Various Samples
Extracted from Different Ethanol Solvents Conditions
of Zanthoxylum Schinifolium Pericarp and Stem

Min Ju Ahn*, Keon Hee Ko, Gyeong Hwan Lee, Hyung
Hwan Lee, Seon Jeong Kim, Yun Geun Kim. Gyeongnam
Oriental Anti-aging Institute, Sancheong, 52215, Republic
of Korea
This study was designed to investigate the possible antioxidant activity of Zanthoxylum schinifolium. Combined
ratio of pericarp and stem of Zanthoxylum Schinifolium
was 8:2 and 5:5, respectively. This experiment carried
out using five different ratios of water and ethanol
solvents. The Studies was evaluate the antioxidant activities of Zanthoxylum Schinifolium extracts. Experiment
was carried out five solvent condition, which are 100%
(E100), 80% (E80), 50% (E50), 20% (E20) and 0% (E0),
8:2 & 5:5 ratio of pericarp and stem samples with pericarp
and stem (8:2), respectively. Antioxidant activities were
measured by total phenolic contents, total flavonoid contents and DPPH radical scavenging activity and ABTs
radical scavenging activity. Total phenolics contents
were higher in the order of pericarp : stem (8:2)－ethanol
: water (8:2)>(5:5)－(5:5). DPPH and ABTS radical
scavenging activity were also in the order of pericarp
: stem (8:2)－ethanol : water (8:2)>(5:5)－(5:5). Total flavonoids contents were higher in the orderof pericarp :
stem (8:2)－ethanol : water (5:5)>(8:2)－(8:2). In conclusion, pericarp : stem (8:2)－ethanol : water (8:2) showed
the highest activity.
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P09-355
Immuno-enhancing Effect of Aged Doraji (Platycodon
grandiflorum) Extract in RAW 264.7 Macrophage Cell
Line

Ji-Hye Choi*, Sung Hyen Lee, Eun Byeol Lee, Hye Kyung
Lee, Hwan Hee Jang, Gyeong-Ah Hwang, Jeongsook
Choe, Shin Young Park, Ha Cheol Hong. National Institute of Agricultural Sciences, Rural Development Administration, Nongsaengmyeong-ro, Iseo-myeon, Wanju-gun,
Jeollabuk-do 55365, Korea
Doraji (Platycodon grandiflorum) has been used as a traditional remedy and a healthy food with immuno-stimulating effect. However, its taste is unfavorable. In this
study, we aged doraji by steaming and drying to improve
the taste and found that platycodin D content increased
2.6 times in the aged doraji (AD) after the process. We
measured the immune-enhancing effects of the AD (500,
250, 100 ug/mL) in macrophage RAW 264.7 cells. The
production levels of nitric oxide (NO), pro-inflammatory
cytokines, tumor necrosis factor (TNF)-α, interleukin
(IL)-1β, and IL-6 were evaluated. AD extract showed
increased NO levels and cytokines (TNF-α, IL-1β, IL-6)
secretion in RAW 264.7 macrophage cells. These results
suggests that AD extract is valuable as a functional food
with immuno-enhancing effect and further in vivo studies should be done to verify its mechanism.
P09-356
Immunomodulatory Activities of Aged Platycodon grandiflorum in Immunosuppressed Mouse

Eun Byeol Lee*, Sung Hyen Lee, Ji-Hye Choi, Hye Kyung
Lee, Hwan Hee Jang, Kyung-A Hwang, Jeong-Sook
Choe, In Guk Hwang, Ha Cheol Hong. National Institute
of Agricultural Sciences, Rural Development Administration, Nongsaengmyeong-ro, Iseo-myeon, Wanju-gun,
Jeollabuk-do 55365, Korea
Previous studies on the Platycodon grandiflorum revealed that used as a food or a traditional medicine for
the treatment of several diseases such as various immune responses from the diabetes, cancer, osteoporosis.
This study was done to factors of immune-suppressed
mice induced by cyclophosphamide and immunomodulatory effects of aged Platycodon grandiflorum (APG)
were analyzed. The immune-stimulating effects of ethanol APG extract in in vivo at 75 and 150 mg/kg body
weight (BW) for APG and 2APG groups were evaluated
and compared to the normal Platycodon grandiflorum
group (2NPG, 150 mg/kg BW) treated with a Platycodon
grandiflorum without aging process. After the 10 days
of oral supplement, body and immune related organ
weights, serum immunoglobulin G (IgG) and cytokines
levels, splenocytes proliferation rate, and NK cell activity
were measured as immune-related biomarkers. Body
weight and serum IgG level increased in the 2APG group.
But, the Th2 cytokines in serum were lower in the APG
and 2APG groups, respectively. Thus, the aged Platyco-

don grandiflorum extract (APG and 2APG) can increase
body weight, serum IgG level, and splenic NK cell activity, and normalize the Th2 cytokines levels. Taken together, suggesting that aged Platycodon grandiflorum
extract could be a potential agent for immunomodulation
activity in the suppressed mice.

P09-357
Anti-inflammatory Effect of Propolis Covered by Betacyclodextrin on Lipopolysaccharide-induced RAW264.7
cells

Dami1 So1*, Zeyu Liu1,21, 1Ji-yeong Kim1, Joo-won Lee2, Seulgi
Park , Aeson Om . Department of Food2 and Nutrition,
Hanyang University, Seoul 04763, Korea, Department of
Active Aging Industry, Hanyang University, Seoul 04763,
Korea
This study aimed to investigate the anti-inflammation
activity and components of water-soluble propolis (WSP)
product which is covered by beta-cyclodextrin (β-CD).
The contents of five components (caffeic acid, ρ-coumaric acid, trans-cinnamic acid, aromadendrin, and artepillin C) in two commercial WSPs and WSP/β-CD were
determined by high-performance liquid chromatography
(HPLC). WSP/β-CD contained 2.04-4.53 times more caffeic acid and 2.67-4.97 times more artepillin C than the
others. The anti-inflammation ability showed the WSP/
β-CD was the most potent suppressive effect in lipopolysaccharide (LPS)-induced mouse macrophage cells
(RAW264.7). The expressions of cytokines in cells treated with WSP/β-CD were 34.25-54.17% lower for tumor
necrosis factor (TNF)-α, 3.79-8.94% for interleukin (IL)1β, and 1.37-1.67% for IL-6 compared to two commercial
WSPs. Furthermore, the production of nitric oxide (NO)
and the expression of inducible nitric oxide synthase
(iNOS) in WSP/β-CD were reduced significantly by
11.13-16.00% and 16.59-23.07%, respectively. Therefore,
these results indicate that WSP/β-CD inhibits LPS-induced inflammatory responses suggesting that covering
propolis with β-CD could be an effective way to enhance
the natural anti-inflammation ability of propolis.
P09-358

Sargassum horneri ethanol extract remedy the atopic
dermatitis-like skin lesion in HDM/DNCB-stimulated
NC/Nga mice models

Eui Jeong Han1,2*, Min Ju1 Kim1, Disanayaka Mudiyanselage Dinesh Madusanka
, Mawalle Kankanamge Hasitha
1, Hyun-Soo Kim3, Seo Yeong Park1,4,
Madhawa Dias
You-Jin Jeon3, Youngheun Jee5, Ginnae Ahn1,4. 1Department of Food Technology2 and Nutrition, Chonnam 3National University, Korea, Nantapizza 5000, Korea, Department of4Marine Life Science, Jeju National University, Korea, Department of Marine Bio-Food
Sciences,
Chonnam National University, Korea, 5Department of
Veterinary Medicine and Veterinary Medical Research
Institute, Jeju National University, Korea
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We investigated the therapheutic effect of Sargassum
horneri ethanol extract (SHE) in house dust mite (HDM)

/DNCB-stimulated NC/Nga mice, an atopy mice model.
The oral administration of SHE attenuated the atopic
dermatitis symptoms, including the skin dermatitis severity, the scratching frequency and TEWL in HDM/
DNCB-stimulated NC/Nga mice. The significant attenuation of the serum immunoglobulin (Ig)E, IgG1 and IgG2a
levels was observed after the administration of SHE. The
histological analysis also revealed that SHE inhibited the
epidermal hyperplasia and hyperkeratosis with the dermal infiltrations of mast cells and eosinophil. In addition,
SHE reduced the expression levels of cytokines and chemokines by decreasing mRNA expression levles of atopy
initiators as well as the regulation of the mRNA expression levles of T-bet, GATA-3 and STAT-3 in the
affected skin. Moreover, the oral administration of SHE
led to the reduction of spleen and lymph node size as
decreasing the population of immune cells such as eosinophil, inflammatory monocyte, neutrophil and/or macrophage, as well as the mRNA expression levels of cytokines and chemokin. This work (Grants No. M01201820
150306) was supported by Korea Institute of Marine
Science & Technology Promotion (KIMST).
P09-359
3,4-dihydroxybenzaldehyde isolated from Polysiphonia morrowii suppress IgE-mediated type 1 allergy responses in mast cells and passive cutaneous anaphylaxis mouse model

Eui 2Jeong Han1, Min Ju Kim1*, Soo-Jin Heo2, Eun-A1
Kim , Disanayaka Mudihanselage Dinesh Madusanka
.
1, IlekutMawalle Kankanamge Hesitha1 Madhawa Dias
tige Priyan Shanura Fernando , Ginnae Ahn1,3. 1Department of Food Technology and Nutrition,
Chonnam National University, Yeosu, Korea, 2Jeju International Marine Science Center for Research & Education, Korea
Institute3 of Ocean Science & Technology (KIOST), Jeju,
Korea, Department of Marine Bio-Food Sciences, Chonnam National University, Yeosu, Korea
In this study, we investigated the anti-allergic effect of
3,4-dihydroxybenzaldehyde (DDB) isolated from Polysiphonia morrowii on IgE-mediated mast cell activation
and passive cutaneous anaphylaxis (PCA) animal mouse
model. The result showed that DDB did not show any
cytotoxic effects at used all concentration (15.6, 31.3 and
62.5 μg/ml) in bone marrow-derived cultured-mast cells
(BMCMCs). DDB markedly suppressed the degranulation of BMCMCs by reducing the release of β-hexosaminidase in a dose dependently manner. Also, DDB decreased the binding of IgE with FcεRI as well as the
expression of FcεRI on cell in dose dependent manner.
In addition, DDB reduced the mRNA expression levels
and the secretion of proinflammatory cytokines interleukin(IL)-1β, IL-4, IL-5, IL-6, L-10, IL-13, interferon
(IFN)-γ and/or tumor necrosis factor (TNF)-α by suppressing the activation of nuclear factor (NF)-κB sig-

naling. In further study, the application of DDB significantly reduced the PCA reaction known as a type I
allergic reaction in IgE stimulated and BSA-sentisized
mice ear. Taken together, these results suggested that
DDB has the anti-allergic effect and might be a natural
material for the remedy of allergy. This work (Grants
No. 2019017569) was supported by National Research
Foundation of Korea in 2019.
P09-360
Antiphotoaging Effect of Sargassum horneri Consisted
of Terpenoid Compounds in Ultraviolet B-Irradiated
Keratinocytes

Min Ju Kim1*, Eui Jeong1 Han1, Disanayaka Mudiyanselage Dinesh Madusanka
, Mawalle Kankanamge Hasitha1
Madhawa Dias1, 2Ilekuttige Priyan
Shanura Fernando ,
Kyounghoon Lee , Ginnae Ahn1,3. 1Department of Food
Technology2 and Nutrition, Chonnam National University, Korea, Department of Marine Production3 Management, Chonnam National University, Korea, Department
of Marine Bio-Food Sciences, Chonnam National University, Korea
In this study, we evaluated the antiphotoaging effect of
Sargassum horneri methanol extract (SHM) in UVB-irradiated HaCaT cells, a human keratinocyte. The results
showed that SHM improved the cell viability by reducing
the intracellular reactive oxygen species (ROS) generation in UVB-irradiated HaCaT cells. In addition, SHM
inhibited apoptosis via the reduction of sub-G1 cell population and apoptotic body formation by modulating
Bax/Bcl-2 expressions known as apoptosis-related molecules in UVB-irradiated HaCaT cells. Moerover, SHM
suppressed the NF-κB signaling by regulating the phosphorylation of IκB-α and NF-κB as well as the activation
of nuclear factor (NF)-κB p65. Interestingly, SHM led
to the activation of Nrf2/HO-1 signaling with antioxidant capacities. The antiphotoaging capacities of SHM
were abolished by the blockage of HO-1 signaling. Taken together, this study suggests that SHM may be used
as a potential protector against photoaging responses
caused by UVB irradiation. This work (Grants No. M012
01920180359) was supported by Korea Institute of Marine Science & Technology Promotion (KIMST).
P09-361

Sargassum Fulvellum Inhibits gluten-induced oxidative stress in HaCaT cells

Eui Jeong1*Han1,2, Min Ju Kim1, Ilekuttige Priyan Shanura
Fernando
, Disanayaka Mudiyanselage Dinesh Madu-2
sanka2, Mawalle
Kankanamge Hasitha Madhawa Dias ,
Ginnae Ahn2,3. 1Department of Food Technology 2and Nutrition, Chonnam National University, Korea, Department of Research3 and Development, Nantapizza 5000,
Damyang, Korea, Department of Marine Bio-Food Sciences, Chonnam National University, Korea
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In this study, we investigated the protective effects of
(SFH) against gluten-induced inflammation and oxidative stress in HaCaT, human keratinocytes. SFH was
prepared at 100°C. SFH did not indicate cytotoxicity under experimented concentrations. SFH reduced the intracellular reactive oxygen species (ROS) generation, apoptotic body formation and sub-G1 apoptotic cell population
in gluten stimulated cell sultimately increasing their cytoprotective effects. Moreover, SFH reduced the expression levels of key inflammatory cytokines including
interleukin(IL)-1β, IL-4, IL-5, IL-6, IL-8, and IL-13.
Further, SFH suppressed the activation of nuclear factor
(NF)-κB signaling and extracellular signal-regulated
kinase (ERK)/p38 signaling in the gluten-stimulated cells.
Present results indicate the potential of SFH in ameliorating inflammation and oxidative stress induced by the
exposure of gluten in HaCaT cells. Further studies are
focused on developing bioactive food supplements using
SFH. This work (Grants No. 2019-2707) was supported
by Korea Association of University, Research Institute,
and Industry (AURI).

Sargassum Fulvellum (S. Fulvellum) hot water extract

P09-362
An alcalase enzyme extract of Cipangopaludina chinensis (Chinese mystery snail) protects human keratinocytes against TNF-α/IFN-γ-induced inflammation
via the activation of HO-1 signaling.

Dissanayaka
Mudiyanselage Dinesh Madusanka1*, Min1
1
Ju Kim , Mawalle1 Kankanamge Hasitha Madhawa Dias1,
Eui Jeong Han
, Ilekuttige Priyan Shanura Fernando ,
Ginnae Ahn1,2. 1Department of Food Technology
and
Nutrition, Chonnam National University, Korea, 2Department of Marine Bio-food Science, Chonnam National
University, Korea
We evaluated the effect of Cipangopaludina chinensis alcalase extract (CCA) on tumor necrosis factor-alpha
(TNF-α) / interferon-gamma (IFN-γ)-induced inflammatory responses in human keratinocytes. CCA did not
show the cytotoxicity and improved the cell viability by
reducing intracellular reactive oxygen species (ROS)
generation in TNF-α/IFN-γ-stimulate HaCaT cells.
CCA reduced the expression level of inflammatory cytokines, Interleukin (IL)-1β, IL-4 and IL-6 produced in
TNF-α/IFN-γ-stimulated HaCaT cells. Also, CCA reduced the TNF-α/IFN-γ-induced mitochondria-mediated apoptosis by modulating the Bax/Bcl-2 protein expression. In addition, CCA inhibited the mitogen-activated protein kinase (MAPK) signaling pathway and the
nuclear factor kappa B (NF-κB) signaling pathway.
Also, CCA increased the levels of nuclear factor-erythroid 2-related factor 2 (Nrf2) and promoted the heme
oxygenase-1 (HO-1) production. Pretreatment of cells
with zinc protoporphyrin IX (ZnPP), a known HO-1 inhibitor suppressed the cytotoxicity effect of CCA by reducing the cell viability while increasing the ROS generation. Moreover, in the presence of ZnPP activate the

NF-κB pathway. Taken together, present results indicate that CCA has the potential to suppress TNF-α
/IFN-γ-induced inflammatory responses in HaCaT cells
by inhibiting NF-κB, MAPK signaling pathways via
Nrf2-mediated HO-1 expression.
P09-363

Cipangopaludina chinensis (Chinese mystery snail)
alcalase hydrolysate attenuates inflammatory responses in LPS-stimulated Raw 264.7 macrophages
via the activation of Nrf2/HO-1 signaling.

Mawalle Kankanamge
Hasitha Madhawa Dias1*, Eui
1
Jeong1Han , Dissanayaka
Mudiyanselage Dinesh Madu1, Ilekuttige Priyan Shanura Fernansanka
,
Min
Ju
Kim
do1, Ginnae Ahn1,2. 1Department of Food Technology
and
Nutrition, Chonnam National University, Korea, 2Department of Marine Bio-Food Sciences, Chonnam National
University, Korea
In the present study, we investigated the anti-inflammatory effects of an alcalase extract of Cipangopaludina
chinensis (CCA) against lipopolysaccharide (LPS)-induced inflammatory responses in Raw 264.7 macrophages. CCA increased the cell viability by reducing the
generation of reactive oxygen species (ROS) and nitric
oxide (NO) in LPS-stimulated Raw 264. 7 cells. Also,
CCA reduced the expression levels of inducible NO synthase (iNOS) and cyclooxygenase-2 (COX-2). Additionally, CCA inhibited the activation of nuclear factor-κB
(NF-κB) and the mitogen-activated protein kinase
(MAPK) signaling in LPS-stimulated Raw 264.7 cells.
Moreover, CCA led to the activation of the nuclear factor
erythroid 2-related factor 2 (Nrf2)/ heme oxygenase
(HO)-1 signaling. The anti-inflammatory effect of CCA
was abolished by the pretreatment of zinc protoporphyrin
IX (ZnPP), a HO-1 inhibitor. Taken together, this study
suggests that CCA might be a natural material for treatment of inflammation.
P09-364
Antioxidant Activities of Ethiopian Coffea arabica cv.
Heirloom Coffee Extracts with Different Roasting
Conditions

Seunghyup Lee1,2*1,2, Eunkyung Kim4, Wonyoung
Jeong1,21,3,
1,2
Ka-Young Song
, Hea-Yeon Yun , Inyong Kim ,
Misook Kim1,2, Ki-Young Kim4, Yoonhwa Jeong1,2. 1Research Center for Industrialization of Natural Neutralization, Dankook University, Cheonan 31116, Korea, 2Department of Food Science and 3Nutrition, Dankook University, Cheonan 31116,4 Korea, Hanmi Natural Nutrition,
Co., Ltd, Paju, Korea, Department of Food Service Industry Management, Graduate School of Tourism Business Management, Kyonggi University, Seoul 03746,
Korea
This study was conducted to investigate the effect of
roasting degree in antioxidant activities of the Ethiopian
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Coffea arabica cv. Heirloom coffee extracts (espresso and

drip) with different roasting conditions (light medium,
medium, moderately dark, and very dark). Total polyphenol content of espresso coffee was the highest at
moderately dark and drip coffee at light medium. The
total flavonoid contents of espresso and drip coffee were
the highest at light medium and decreased as roasting
progressed. TEAC antioxidant activity showed higher
activity than DPPH. The TEAC activity of espresso coffee was not significantly different, but the drip coffee had
the highest value at light medium roasting. DPPH activity of drip coffee was consistent with that of TEAC, and
espresso coffee showed the highest activity at moderately dark roasting. FRAP activities of espresso coffee
and drip coffee were the highest at light medium roasting, and decreased at very dark as the roasting progressed. Antioxidant activities according to the contents
of total polyphenol and total flavonoids showed a higher
correlation with drip coffee than espresso coffee.

P09-365
Antioxidant Activities of El Salvadoran Coffea arabica
cv. Bourbon Coffee Extracts with Different Roasting
Conditions

2,3, KaSunyoung Gu1,21,2*, Eunkyung Kim1,2 4, Minyeong Seo
1,2
Young
Song , Hea-Yeon Yun , Inyong Kim , Misook
Kim1,2, Ki-Young Kim4, Yoonhwa Jeong1,2. 1Research
Center for Industrialization of Natural Neutralization,
Dankook University, Cheonan 31116, Korea, 2Department
of Food Science and 3Nutrition, Dankook University,
Cheonan
31116, Korea, Shinwoo Co., Ltd, Jinju, Korea,
4Department of Food Service Industry Management,
Graduate School of Tourism Business Management,
Kyonggi University, Seoul 03746, Korea
This study was conducted to investigate the effect of
roasting degree in antioxidant activities of the El Salvadoran Coffea arabica cv. Bourbon coffee extracts (espresso and drip) with different roasting conditions (light medium, medium, moderately dark, and very dark). Total
polyphenol contents of espresso and drip coffee were the
highest at light medium and the lowest at very dark. The
total flavonoid contents of espresso and drip coffee were
the highest at light medium and decreased as roasting
progressed. TEAC antioxidant activity of espresso coffee
had no significant difference but drip had the lowest at
very dark. DPPH activity of espresso coffee showed the
highest at light medium and medium, drip coffee was not
significantly different. FRAP activities of espresso coffee
and drip coffee were the highest at light medium roasting, and decreased at very dark as the roasting progressed. Antioxidant activities according to the contents
of total polyphenol and total flavonoids showed a higher
correlation with espresso coffee in DPPH and FRAP
activities.

P09-366
Antioxidant Activities of Laotian Coffea robusta cv.
Java Coffee Extracts with Different Roasting Conditions

Yosub Kim1,2*1,2, Eunkyung Kim3, 1,2Nayeon Kim1,2, Ka1,2,
Young Song1,2 , Heekyoung Son
, Jung-Heun1,2 Ha
3
1
Misook Kim , Ki-Young Kim , Yoonhwa Jeong . Research Center for Industrialization of Natural Neutralization, Dankook University, Cheonan 31116, Korea, 2Department of Food Science and
Nutrition, Dankook University,
Cheonan 31116, Korea, 3Department of Food Service Industry Management, Graduate School of Tourism Business Management, Kyonggi University, Seoul 03746,
Korea
This study was conducted to investigate the effect of
roasting degree in antioxidant activities of the Laotian
Coffea robusta cv. Java coffee extracts (espresso and
drip) with different roasting conditions (light medium,
medium, moderately dark, and very dark). Total polyphenol contents of espresso and drip coffee were the
highest at light medium, medium and the lowest at very
dark. The total flavonoid contents of espresso and drip
coffee were the highest at medium and decreased as
roasting progressed. TEAC antioxidant activity of espresso coffee had the highest value at light medium and
drip was at medium, moderately dark. DPPH activity of
espresso coffee showed the highest at light medium, drip
coffee was at light medium and medium. FRAP activities
of espresso coffee and drip coffee were the highest at
light medium roasting, and decreased at very dark as the
roasting progressed. Antioxidant activities according to
the contents of total polyphenol and total flavonoids
showed a higher correlation with drip coffee in TEAC,
DPPH and FRAP activities.
P09-367
Protective Effect of Viola woosanensis Extract Against
Corticosterone-Induced Apoptosis in PC12 Cells

1,3, Minyeong
Jiwon1,4 Choi1,2*, Chan hee1,2 Cho1,2, Yujin Kwon
1,2
Seo , Hea-Yeon 1,2Yun , Heekyung Son1,2 1, Inyong Kim1,2,
Youngseung Lee , Yoonhwa Jeong . Department of
Food Science and 2Nutrition, Dankook University, Cheonan 31116, Korea, Research Center for Industrialization
of Natural Neutraceuticals,
Dankook University, Cheonan 31116,4 Korea, 3Ministry of Food and Safety, Osong,
Korea, Shinwoo Co., Ltd, Jinju, Korea
The objective of this study was to investigate the cytoprotective effects of an ethanolic extract of Viola woosanensis (EVW) on corticosterone (CORT)-induced apoptotic damage and the possible signaling pathways involved in PC12 cells. Cell viability was determined using
a WST-1 assay, lactate dehydrogenase (LDH) leakage
was measured as a marker of cellular damage, and morphological analysis of PC12 cells was performed using
Hoechst 33342/PI double staining and TUNEL staining.
Expression levels of apoptotic-pathway-related proteins
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were also determined by western blotting. Exposure of
PC12 cells to 200 µM CORT led to a ~50% decrease in
survival compared to control cells, while cells pretreated
with 100 µg/mL EVW were protected from the effects
of CORT injury (94% of control cell survival). LDH leakage increased by 170% in the CORT group (200 µM
CORT) compared to the control group, but significantly
decreased by 96% in the TRE group (100 µg/mL EVW
plus 200 µM CORT). Morphological analysis showed
fewer apoptotic bodies in the nucleus in the TRE group
compared with the CORT group. EVW also downregulated the expression levels of the endoplasmic reticulum stress protein markers, GRP78; GADD153; the mitochondrial damage-related protein, Bax; caspase-9; and
caspase-3. Thus, EVW exerted a cytoprotective effect
by inhibiting the apoptosis pathway induced by CORT.
P09-368
A Viola woosanensis Extract Attenuates CorticosteroneInduced Mitochondrial Dysfunction in PC12 Cells.

Kyeonghwa Lee1,21,2*, Kang Min Lee1,31,2, Chae Yeon Lee1,21,4,
Hea-Yeon Yun1,2 , Jae-Sik Ryu 1,2, Kwonsoo Kang1,2,
Heekyung
Son , Jung-Heun Ha , Yoonhwa Jeong .
1Department of Food Science and Nutrition, Dankook
University, Cheonan 31116, Korea, 2Research Center for
Industrialization of Natural Neutraceuticals,
Dankook
3DH Bio, Ansung,
University,
Cheonan
31116,
Korea,
Korea, 4Ministry of Food and Safety, Osong, Korea
The objective of this study was to investigate the effect
of an ethanolic extract of Viola woosanensis (EVW) on
mitochondrial dysfunction induced by corticosterone
(CORT) in PC12 cells. PC12 cells were treated with 200
µM CORT for 24 h, which decreased the cell survival
rate to 50%. The cytoprotective effect of EVW, as indicated by an improvement in mitochondrial function,
was analyzed after pretreating cells with 100 µg/mL
EVW. We measured mitochondrial permeability transition pore (mPTP) opening; mitochondrial
membrane
potential (MMP) collapse; and Ca2+, ATP, and ROS levels
to determine whether EVW can reverse the mitochondrial dysfunction caused by cell2+ damage. CORT markedly increased intracellular Ca concentration (184% of
control), where as pretreatment
with EVW markedly attenuated the increase in Ca2+ levels induced by CORT
(116% of control). Exposure of the cells to CORT increased MMP collapse (81% of control), while EVW attenuated the MMP collapse induced by CORT (103% of
control). EVW also induced the closure of mPTPs that
were opened by CORT and inhibited the decrease in intracellular ATP levels caused by CORT. Furthermore,
ROS production induced by CORT was reduced from
175% to 121% of control cells after pretreatment with
EVW. These results showed that EVW protects PC12
cells against mitochondrial dysfunction following cell
damage.

P09-369
Antioxidant Content and Acute/Sub-chronic Oral Toxicity of Quercus Salicina Blume Leaves Extract

Jiwon Choi1*1,3, Julee
Kim1, Seulgi Park1, Jong-bang Eun2,
1
Ae-son Om . Department of Food and
Nutrition, Hanyang
University, Seoul 04763, Korea, 2Department of Food
Science and Technology, 3Chonnam National University,
Gwangju 61186, Korea, Department of Active Aging
Industry, Hanyang University, Seoul 04763, Korea
The aim of this study was to measure antioxidant content and to evaluate the toxicology and safety of water
extract of Quercus Salicina Blume leaves (QSWE) by
determining its effects after acute and sub-chronic oral
administration in male and female Sprague-Dawley rats.
The total phenolic and flavonoid contents of QSWE were
285.58±0.10 ㎎ GAE/g and 21.38±0.01 ㎎ QUE/g, respectively. In acute study, rats were divided into one experimental group(n=10: 5 males and 5 females) and one control group(n=10: 5 males and 5 females). The experimental group was administered a single oral dose of 5,000
mg/kg of QSWE. Clinical signs and body weights were
evaluated for 14 days. The sub-chronic study included
80 rats distributed in 4 groups (n=20: 10 males and 10
females). Group 1 is control group received the same
amount of excipient as the experimental group. Group
2, 3 and 4 received daily different 3 doses (1,250, 2,500
and 5,000 mg/kg/day) during 13 weeks. Clinical signs,
body weights, food consumption, ophthalmological examination, urinalysis, hematological parameters, clinical
chemistry, organ weights were evaluated. The results
showed no toxicological signs observed in acute and
sub-chronic study. QSWE did not cause any death. The
LD50 is estimated to be higher than 5,000mg/kg in both
sexes. QSWE could be considered safe for oral administration, and can be used as functional food.
기

타

P10-01
Forage Productivity and Quality of Triticale for Forage
at Different Cutting Stages

Jong-won Ryoo*, Ji-eun Byeon, Hong-Ju Lee. College
of Life Science, Sangji University, Wonju 26339, Korea
Forage triticale cultivar (Joseong) was developed by
RDA in 2010. The aim of this work was to investigate
the quality of triticale grown in Korea. During the 2018～
2019 growing season, triticale forages in Wonju was
sampled at seven day intervals from pre-boot to hard
dough stage of maturity. The forages, cultivar (Joseong),
of triticale were analyzed dry matter, CP, ADF, NDF.
Dry matter yields of triticale forages are lowest at boot
or early harvest stages compared to yellow stage harvest. The yields can average from 4.5 to 11.5 ton/ha. Percent crude protein (CP) are higher at the earlier, less mature growth stages by booting stage in early May, crude
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protein had about 14.26% for the triticale. Percent acid
detergent fiber (ADF) and neutral detergent fiber (NDF)
are lower at heading than at yellow stage. Percent lignin
is lowest at the early growth stages and highest at yellow stage. The results of study testing a of triticale, earlier harvesting improves silage protein but lowers potential harvestable yield. The NDF content was recorded the
highest content (55.4%) at yellow stage.
P10-02
Effect of Co-Digestate Application on Rice Grain Quality

Jong-won Ryoo*, Ji-eun Byeon, Hong-Ju Lee. College
of Life Science, Sangji University, Wonju 26339, Korea
Digestate is the by-product of methane and heat production in a biogas plant, coming from organic wastes.
The digestate is a nutrient-rich product that could be
used as a organic fertilizer. Moreover, it contains other
macro- and microelements necessary for plant growth.
Therefore the digestate can be a useful source of plant
nutrients, it seems to be an effective fertilizer for crop
plants. In this study, there was applied co-digestate to
the paddy for rice cultivation based on N supplement.
This study compares the effect of application of digestate, swine slurry and inorganic fertilizers on Rice Grain
Quality. Co-digestate was fertilizer fermented with pig
slurry and fruit pomace combined with the ratio of 70:30
(v:v) in its volumetric basis. Field experiment was designed with digestates 100% and chemical fertilizer recommended for rice by soil testing. The head rice of digestates plot rice showed a 0.8~2.7% lower than conventional chemical fertilizer rice. Protein content of milled
rice was increased by 0.1~0.19% and Toyo value was decreased by 0.1~2.7 in digestates application plots. The inorganic cotents including B, Mn, Fe, Cu, Zn were slightly
higher at digestates application compared to conventional
chemical fertilizer application rice.
P10-03
Fucoidan Isolated from Sargassum honeri Down-Regulate LPS-Induced Inflammation in RAW 264.7 Macrophages and Zebrafish Model

K.K. Asanka Sanjeewa*, You-Jin Jeon. Department of
Marine Life Science, School of Marine Biomedical Sciences, Jeju National University, Jeju 63243, Republic of
Korea
Sargassum horneri is a nutrient rich brown seaweed
growing along the shallow shores of Jeju Island. According to the previous studies, secondary metabolites identified from S. horneri demonstrated interesting bioactive
properties such as anti-inflammatory and anti-oxidant.
However, underlying mechanisms and or SP responsible
for the anti-inflammatory effects yet to be discovered.
Therefore, the present study was designed to isolate bioactive SP using Celluclast enzyme assistance extraction
followed by FPLC system assisted purification. The pu-

rified polysaccharide (SHCF2) inhibited the LPS-stimulated NO production from RAW 264.7 cells (IC50 = 40.0
µg/mL) via inhibiting the nuclear factor-kappa B and
mitogen-activated protein kinase signaling cascades. In
addition, SHCF2 down-regulated the heart-beating rate,
cell death, NO production and ROS production in the
LPS-exposed Zebrafish embryo. In conclusion, our results showed that SHCF2 is a potential candidate for the
formulation of a functional food ingredients or/and drugs
to treat inflammatory diseases.
P10-04
2-Week Repeated Dose Oral Toxicity Study of Fermented Soybean (Natto) in Rats

Je-Hein1 Kim1*, Woong-Soo
Kim1, Ju-Hong
Lee1, Tae-2,3
1
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Gil Tak , Na-Hyun
Kim , Chung-Ho Ryu , Eun-Ja Kim ,
Jeong-Doo Heo1. 1Gyeongnam Department of Environment
& Toxicology,
Korea Institute of Toxicology, Jinju 52834,
Korea, 2Department of Food Sci. & Technology,3 Gyeongsang National University, Jinju 52827, Korea, Agricultural Corp. Bio Seeds Co., Ltd., Jinju 52839, Korea
Natto is one of the fermented foods of soybean, generated
by Bacillus subtilis fermentation which has special flavor
and stickness and is similar to chungkookjang. Natto are
contained large amounts of γ-PGA (gamma polyglutamic acid), levan, calcium, vitamine B groups and known
to have effect on bone fracture. In this study, we used
the fermented soybean extracts by Bioseeds (Jinju, Korea). This study was conducted to investigate the potential toxicity of fermented soybean extracts in Spraque
Dawley (SD) rats. 8-week-old male SD rats were administered by oral gavage, once per day (2 week). Those
were separated into 4 groups (n=10 for each group) and
given three dose of 500, 1000, 2000 mg/kg fermented
soybean extracts or vehicle for a period of 2-week. We
were measured clinical signs, mortality, body weights,
food consumption, hematology, serum biochemistry,
gross findings, and organ weights. The treated animals
survived throughout the study period and did not reveal
any treatment related major abnormal clinical signs at
the tested dose levels. The overall percent body weight
gain in rats treated with the test material was found to
be normal during the 14 day observation period and no
abnormalities were observed in the necropsy. Hematology and serum biochemistry revealed no evidence of
specific toxicity to test material. These results that,
NOAEL (No Observed Adverse Effect Level) is considered to be more than 2000 mg/kg/day in both sexes.
P10-05
A 13-Week Repeated Dose Oral Toxicity Study on a
Water Extract of Artemisia Annua in SD Rats

Jeong Eun Lee1*, Youn
Ho Shin1, Min2Park1, Su Jin Park21,
2
Chan Young Park1 1, Eunyong Choi , Seon-Hee Kim ,
Seong-Hyun Ho . R&D Center,
G&P Bioscience Co.
Ltd., Goyang 10326, Korea, 2R&D Center, Sungkyun
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Biotech. Co., Ltd., Suwon 16419, Korea
Artemisia annua (AA) is a well-known source of antimalarial drug (artemisinin), which also has been traditionally used as an antipyretic and hemostatic agent in
Korea and China. In previous efficacy studies, the water
extract of AA (WEAA) ameliorated weight gain and
hepatic lipid accumulation in high fat diet-fed mice. The
plasma levels of triglyceride, AST and ALT were also
reduced in the WEAA-treated group. Based on these results, the safety of WEAA as a functional ingredient for
liver health was evaluated in this repeated dose oral toxicity study. Sprague-Dawley (SD) rats were treated by
gavage with 20 times (1,000 mg/kg) more than the effective dose for 13 weeks. All rats had survived at the end
of the study, and there were no changes indicating obviously abnormal clinical sign and behavior. The treatment of WEAA were also showed no toxicities in the
body weights, urine and serum biochemical analyses,
hematological, ophthalmic and histopathological examinations. The NOAEL of WEAA in SD rats was finally
estimated to be 1,000 mg/kg. In conclusion, WEAA could
be used as a safe functional ingredient for the improvement of liver health in individuals with hepatic diseases
including nonalcoholic steatohepatitis.
P10-06
Comparing Genome-Wide Association Study and Genomic Prediction of Protein Contents between Cultivar
and Nested-Association Mapping Population in Soybean

Seongmun
Jeong1*, Jae-Yoon Kim1,2, Namshin Kim1,2.
1Genome Editing Research Center, Korea Research Institute
of Bioscience and Biotechnology, Deajeon, Korea,
2Department of Bioinformatics, KRIBB School of Bioscience, University of Science and Technology, Daejeon,
Korea
Soybean, unlike other legumes, contains a variety of vitamins and minerals. Also, they have higher protein and
fat content and lower carbohydrates than other beans.
The average protein content is 36 gram per 100 grams,
which is from 1.5 to 7 times more abundant than the other legumes. We applied 1,503 cultivar and 2,435 nestedassociation mapping (NAM) samples with Affymetrix
Axiom 180k SoyaSNP array to a genome-wide association study for detecting single nucleotide polymorphisms
(SNPs) significantly associated with protein content.
There were two significant common genes (Glyma.20g
084000 and Glyma.20g084100) identified in both of two
populations, and significant genes (Glyma.06g199800 and
Glyma.06g204700) identified in only NAM population. To
predict protein content using genomic dataset, we selected top 100 SNPs, separated 10% of all samples into
validation data and generated the prediction model using
grid search and the implemented ridge regression for the
remaining 90% samples. Applying the validation data in
the population to the model generated within the same

population showed a high level of correlation, but the results of applying the validation data of the different population had lower prediction accuracy what we expected.
Thus, training samples from combined populations were
modeled on training data using 191 SNPs, which incorporate the top 100 SNPs from each GWAS results,
and applied to the validation samples, a high level of prediction accuracy was obtained by predicting the validation samples.
P10-07
Selection of Molecular Biomarkers for Improving Methionine Nutrient in Soybean

Jae-Yoon
Kim1,2*, Seongmun
Jeong1, Kyoung Hyoun
1,2
1,2
1
Kim , Namshin Kim . Genome Editing Research Center, Korea Research Institute
of Bioscience and Biotechnology, Daejeon, Korea, 2Department of Bioinformatics,
KRIBB School of Bioscience, University of Science and
Technology, Daejeon, Korea
Soybean protein is a major nutritional component of the
diet of animals and is also increasingly attention to the
human diet. However, soybean protein has not been
evaluated as an ideal protein because it lacks an essential
amino acid methionine component. As a first step to improve the soybean protein, the methionine contents of
1,117 soybeans were investigated and their relationship
to genome was examined. Genotyping for the soybean
samples was conducted using the 180k Axiom® SoyaSNP array, and a total of 62,521 biomarkers was secured
after a filtering process for allele frequency. Analysis of
association between biomarkers and methionine contents
was performed using a mixed linear model with the population stratification and sample relationship adjusted.
Thirty-three statistically significant biomarkers (p-value < 1e-7) were detected, of which eight markers were
identified to be reported as biomarkers related to methionine content of soybean. For statistical validation, an additional analysis was conducted predicting methionine
content using these significant biomarkers. A ridge regression model using best-linear-unbiased-prediction
approach was adopted, and then, twenty biomarkers
were finally selected that predicted the methionine content by >90% These markers included a methionine synthase gene, GLYMA16G038300, and were associated with
a methionine biosynthetic process pathway, GO:0009086.
Although the selected biomarkers require further biological validation, they are expected to provide valuable
information improving the methionine nutrient in soybean.
P10-08
Determination of Catechin Content in Korean Tea Germplasms

Kyung Jun Lee*, Gyu-Taek Cho, Do Yoon Hyun. National Agrobiodiversity Center, National Institute of Agricultural Sciences (NAS), RDA

- 495 -

Tea (Camellia sinensis L.), a crop with worldwide significance that is used in healthful beverages, has socioeconomic and cultural importance for Asian countries
such as China, India, Japan, and Sri Lanka, as well as
African countries such as Kenya. In this study, to understand tea germplasms better and to use them effectively
for production and breeding, the catechin content of 51
tea accessions consersived on Nationan Agrobiodiversity
Center in RDA were studied using HPLC. The catechin
content of these tea germplasms varied from 61.5 to 115.2
mg/g and averaged 85.0±14.2 mg/g. Principal component
analysis using catechins on first four principal components accounted for 79.6% of the total variation. In clustering analysis, 51 tea accessions wre classified into
three clusters. Among them, cluster I consisted of 14 tea
accessions with higher (+)-catechin (3.0 mg/g), (-)-epigallocatechin 3-gallate (61.8 mg/g), (-)-epicatechin gallate, total catechin (103.8 mg/g), and caffiene (19.6 mg/g)
than other clusters. It is anticipated that these results
will expand the catechin database and provide information on Korean tea germlplasms valuable for development of new tea varieties.
P10-09
Association between Intake of Total Flavonoid and
Metabolic Syndrome Prevalence among Korean Adults

Seoeun Ahn1*, Jiae Shin1, Dongwoo
Ham2, Eunhee
Choi1,
1
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Christian
Fernando Juna Juca , Ji Min Park , Hyojee
Joung1,2. 1Department of Public Health Science, Graduate
School of Public2 Health, Seoul National University, Seoul
08826, Korea, Institute of Health and Environment, Seoul
National University, Seoul 08826, Korea
This study aimed to examine the association between intake of total flavonoid and the prevalence of metabolic
syndrome among Korean adults. Based on the data from
the 2013~2016 Korea National Health and Nutrition
Examination Survey (KNHANES), a total of 10,351 adults
aged 19~64 years were included. The participants were
divided into tertiles according to total flavonoid intake.
In women, the highest intake group of total flavonoids
showed a lower prevalence of metabolic syndrome than
the lowest intake group (T3 vs. T1 OR=0.73, 95% CI=
0.56-0.96, p-trend=0.0092). In addition, women in the medium or the highest intake group of total flavonoids had
lower ORs for abdominal obesity (T2 vs. T1 OR=0.81,
95% CI=0.68-0.97; T3 vs. T1 OR=0.73, 95% CI=0.60-0.89,
p-trend=0.0054), and for hypertriglyceridemia (T2 vs. T1
OR=0.79, 95% CI=0.65-0.96; T3 vs. T1 OR=0.72, 95%
CI=0.58-0.89, p-trend=0.0067) than that of the lowest intake group. In men, only the association between total
flavonoid intake and hypertension was significant (T3
vs. T1 OR=0.81, 95% CI=0.67-0.99, p-trend=0.0205). These
results suggest that the dietary intake of total flavonoid
might be associated with the prevalence of metabolic
syndrome among Korean adults. Acknowledgements:
This research was supported by Basic Science Research
Program through the National Research Foundation of

Korea (NRF) funded by the Ministry of Science and ICT
(NRF-2018R1A2B6007070).
P10-10
Effects of Natural Extracts and Alginate Oligosaccharide
on the Scalp Improvement and Hair Growth

Sang 3Ok1 Bae1*, Gang Su Oh2, Na Mi Na3, Young Ju
Moon . Department of Culinary
Art, Chodang University, Muan 58530, Korea, 2Department of Beauty
Design,
Chodang University, Muan 58530, Korea, 3Eco Beauty
Co., Ltd, Jangseong 57248, Korea
This study examined the effects of alginate oligosaccharide and natural extracts, including black bean,
Ginkgo biloba L. fruits, and green tea, on hair growth
and scalp improvement. The yields and total phenolic
compounds contents of natural extracts were investigated with various extraction solvents, temperatures,
and times. The results indicated that the optimum extraction solvent, temperature, and time were hot water,
100℃, and 1h, respectively. In antioxidative activities of
alginate oligosaccharide, DPPH and ABTS radical scavenging activities were about 46.2% and 88.4% at 10.0
mg/mL, respectively. On the other hand, cell proliferation
in NIH3T3 cells and HFDPC cells were determined.
Alginate oligosaccharide and natural extract promoted
the proliferation of NIH3T3 cells, a human epidermal
cells during 2 days treatment. HFDPC cells, a hair follicle
dermal papilla cells were significantly stimulated in cell
proliferation. These results suggest that alginate oligosaccharide and natural extracts have antioxidant effects,
induce cell proliferation, and could be used for hair loss
prevention and scalp improvement.
P10-11
High-Salt Diet Ameliorates High-Rice Diet-Induced
Metabolic Disorder and Change of Gut Microbiota

Moon1 Ho
Do1*, Hye-Bin Lee1, Mi-Jin Oh2, Ho-Young
1
Park . Research Division of Food Functionality, Korea
Food
Research Institute, Jeollabuk-do 55365, Korea,
2Technical Assistance Center, Korea Food Research
Institute, Jeollabuk-do 55365, Korea
High carbohydrate and/or high-salt diets is known to be
associated with an increased risk of metabolic diseases.
However, effect of high salt supplemented high-carbohydrate diet-induced obesity is not clear. High-rice diet
(HRD)-induced increase of body and WAT weight were
decreased by high-salt supplementation. HRD caused
change of gut microbiota composition and disruption of
gut barrier function. Hepatic inflammation and lipid accumulation were also significantly increased in the HRD.
HRD supplemented with high-salt (HRS) attenuated
change of microbial composition but did not improve gut
barrier dysfunction and hepatic inflammation. However,
HRS down-regulated lipid metabolism-associated proteins expression. Moreover, HRS diet reversed HRD
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fed-induced fat deposition in white adipose tissue. High
concentration NaCl treatment also showed reduction of
cell differentiation and modulation of lipid metabolism in
3T3-L1 cells. These results indicated that high-salt intake regulates gut microbiota and lipid metabolism, contributing to weight loss.

springiness, chewiness and hardness. In sensory evaluation, Yanggaeng added with 3% DPP had excellent
scores in color, flavor, sweetness, moistness, chewiness,
and the overall preference. Based on the results, 3%
should be recommended as the optimum level of DPP to
be added for the preparation of Yanggaeng.

P10-12
Rheological Properties of Bread Containing Daebong
Persimmon Powder

P10-14
Ideal CATA평가를 통한 음료제품 활용 기술개발

Lee1,

Jae-Joon Lee2*. 1Department

Hyun-Joo
of Nutrition
and Culinary Science, 2Hankyong National University,
Anseong 17579, Korea, Department of Food and Nutrition, Chosun University, Gwangju 61452, Korea
This study investigates the rheological properties of
bread containing Daebong persimmon powder added to
the bread bases at 1, 2, and 3% concentrations, respectively. Physical properties of bread with Daebong persimmon powder were tested using the rapid viscoanalyzer (RVA), a farinogram, an alveogram, and a rheofermentometer. The initial pasting temperature increased
with an increase in Daebong persimmon powder, whereas peak viscosity and, the peak time decreased. According to the farinogram test, consistency and water absorption increased with an increase in the ratio of Daebong persimmon powder. The p value of the alveogram
increased with an increase in Daebong persimmon powder, whereas L and G values decreased. The fermentation
time of the dough increased with an increase in the ratio
of Daebong persimmon powder. The results suggest the
potential development of bread containing functional ingredient such as Daebong persimmon powder based on
the rheological properties identified in this study.
P10-13
Quality Characteristics of Yanggaeng Added with Daebong Persimmon Powder

Hyun-Joo Lee1, Jae-Joon Lee2*. 1Department of Nutrition
and Culinary Science, 2Hankyong National University,
Anseong 17579, Korea, Department of Food and Nutrition, Chosun University, Gwangju 61452, Korea
This study investigated the quality characteristics of
Yanggaeng added with different amounts (in ratios of
0, 1.5, 3, 4.5, 6% of the white bean paste) of Daebong
persimmon powder (DPP). The proximate composition,
pH, brix value, sensory evaluation, Hunter’s color and
antioxidative activities of Yanggaeng were examined.
Increasing the amount of DPP in the Yanggaeng tended
to increase the ash and lipid content, brix value, DPPH
and ABTS free radical scavenging activities, while these
decreased the water and crude protein contents. Increasing the amount of DPP in the Yanggaeng also tended
to decrease the lightness (L) in the Hunter’s color, increasing the redness (a) and yellowness (b). For the texture characteristics, the addition of DPP decreased the

심혜민*, 하효정, 장영애, 최성진. (주)농심 R&D센터
Ideal CATA는 CATA(Check-All-That-Apply, 다중응답
법)평가법과 Ideal(이상적인, 최적의) 특성 평가가 합쳐진
것으로 소비자에게 제품에서 느껴지는 감각특성 뿐 아니라
제품이 가지고 있으면 하는 Ideal 특성을 함께 조사하여
실제 제품과 가상의 Ideal제품 간의 특성차이를 비교할 수
있다. 본 연구에서는 맛(taste, flavor)만 아니라 식감(texture)도 평가할 수 있는 워터젤리를 활용하여 맛과 식감에
대한 CATA설문지를 개발하고 Ideal CATA평가를 통해
맛 타입별로 제품의 Ideal 특성이 무엇인지 도출하는 것을
목적으로 하였다. 평가를 위한 워터젤리의 맛 타입은 2가지
인 사과, 포도 맛으로 시중에 판매중인 워터젤리 제품을
수집하여 각 6종을 선정하였다. 평가를 수행하기 전 간단한
묘사분석을 통해 맛과 식감특성에 관한 용어를 도출하고
사과 맛 22개, 포도 맛 21개의 특성을 CATA설문지에 구성
하였다. 소비자 80명의 결과를 분석한 후 Mean impact를
통해 사과 맛은 7개, 포도 맛은 8개가 제품에 있어 긍정적인
특성으로 확인하였다. 대응분석을 통해 Ideal 제품의 포지
셔닝(positioning)을 파악하였고 평가제품과 가상의 Ideal
제품별로 어떤 특성이 비슷한지 차이가 있는지를 유의적으
로 확인할 수 있었다(p<0.05). 본 연구는 Ideal CATA를
통해 기호도 검사를 사용하지 않아도 소비자가 생각하는
이상적인 감각특성을 도출할 수 있으며, 개발에 있어 컨셉
이나 맛 특성이 명확하지 않은 제품을 평가해야 하는 경우
Ideal CATA가 유용하게 사용될 수 있음을 보여준다.
P10-15
생존(Survival)분석과 RATA 활용한 제품의 유통기한 예측기
술 개발

심혜민*, 하효정, 장영애, 최성진. (주)농심 R&D센터
식품에서의 생존분석은 식품 유통기한 설정에 감각평가를
도입하여 식품의 저장기한을 평가하는 것으로 전통적으로
감각평가(관능평가)측면에서 식품의 유통기한 설정은 소
비자의 50%가 허용 또는 거부하는 시간으로 결정하는 것
이 통상적이다. 본 연구는 숙련된 전문 패널이 아닌 간단하
게 평가에 대해 숙지한 소비자 패널을 활용하여 제품에 대
해 느껴지는 감각특성 및 강도(0-5점)를 함께 체크할 수
있는 RATA(Rate-All-That-Apply)평가법을 활용하여
제품의 유통기한 설정 평가를 수행하였다. 평가 시료는 유
탕컵라면으로 평가를 위해 유통기한 0-7개월까지 총 8종
의 시료를 수집하였다. 설문지 개발을 위해 전문패널을 활
용하여 간단한 묘사분석을 수행하였으며 라면이라는 제품
특성을 고려하여 국물맛과 면에 대한 감각 특성을 모두 포
함하여 총 17개의 감각특성용어를 구성하였다. 평가를 진
행하면서 시료별로 섭취허용유무를 체크하도록 하였고 그
결과는 생존분석에 활용하였다. 생존분석결과 소비자 50%
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의 허용율은 기업에서 표시한 유탕면 유통기한인 6개월을
초과한 7.8개월로 나타났으며 PCA분석을 통해 유통기한
별로 소비자가 느끼는 감각특성을 그룹화 할 수 있었다.
본 연구는 RATA를 활용하여 훈련되지 않은 소비자 패널
을 통해 제품의 유통기한 가이드라인을 설정할 수 있으며,
평가방법으로 RATA를 활용할 수 있음을 보여준다.
P10-16
A Study on the Integrated Risk Assessment for Human
Effects of DEHP

Min-Kyoung Seo*, So-Won Baek, SeungChan Lee,
Woo-Jin Jeon, Myung-Sil Hwang, Yong Eui Koo. Food
Safety Risk Assessment Division, National Institute of
Food and Drug Safety Evaluation, Ministry of Food and
Drug Safety, Republic of Korea
Phthalates are mainly used as plasticizers to soften plastic products. It is used in variety of products from food
packaging, perfumes, toys etc.. They are known as possible an endocrine disruptors. In recent years, environmental pollution by the use of plastic has become a social
issue and increased public interest and awareness about
phthalates. Therefore, NIFDS will evaluate 60 hazardous
chemical in various products for 5 years from 2018 for
an integrated risk assessment. DEHP are included in 60
hazardous chemicals. In this study, we collected relevant
literatures produced from 2009 and investigated concentrations of DEHP in domestic foods identified by the
document selection principle. The concentrations of DEHP
is calculated as weighted average considering the number of samples. Also, human biomonitoring data of DEHP
were used to calculate the total exposure dose in the
body. Adult exposure doses of DEHP in foods were 2.561
µg/kg b.w./day, which is 55% of total body exposure
dose calculated using the PBPK model. Hazard index of
foods was exposure levels 6.4% as compared to the
health based guidance value (HbGV). And phthalates are
a low level of concern for the human health. As a result,
the exposure contribution of DEHP in foods was high.
However, exposure pathway of phthalate are very diverse. Therefore, exposure assessment of various exposure sources like toys, house dust etc. other than food
should be performed for the integrated risk assessment.
P10-17
Antibacterial and Antioxidant Activities of Seaweeds
Collected from Jeju Island

Myeong Seok Lee*, Grace Choi, Jeong Min Lee, Mi-jin
Yim, Yun Gyeong Park, Jae Heuk Jeon, Dae-Sung Lee.
Marine Biotechnology Research Division, National
Marine Biodiversity Institute of Korea, Seocheon-gun,
Chungcheongnam-do 33662, Republic of Korea
Seaweeds are considered as a source of bioactive substance as they are able to produce variety of secondary
metabolites characterised by a broad spectrum of biological activities. To investigate the useful seaweed, we

measured antibacterial and antioxidant activities of 10
seaweeds collected from Jeju Island. Crude extracts were
prepared using the solvent 70% ethanol, which used for
antibacterial and antioxidant activities. Antibacterial activity was evaluated by disc diffusion method and minimum inhibition concentration (MIC) test against 4 bacteria (Staphylococcus aureus KCTC 1927, Bacillus cereus ATCC 14579, Escherichia coli KCTC 1682, Salmonella
typhimurium KCTC 1925). The extract of D. decumbens
was shown strong disc diffusion method against S. aureus with a 16 mm clear zone. The extracts of I. okamurae
was shown 256 µg/ml concentration in MIC test against
E. coli, and D. decumbens, I. foliacea, S. micracanthum
and S. serratifolium were 512 µg/ml concentration
against S. aureus and B. cereus. Also, we observed the
antioxidant activity through DPPH scavenging activity
for 10 seaweeds. The extracts of I. okamurae and I. foliacea were scavenged IC50 0.019±0.001 mg/ml and 0.023
±0.003 mg/ml of DPPH radicals, respectively. As a result,
I. okamurae is effective in both experiments that is suggesting, I. okamurae can be potential material for antibacterial agent and the prevention of oxidative stress.
P10-18
Isolation and Identification of Flavonoids from Limonium

tetragonum

Jeong2 Min Lee1*, Mi-Jin1 Yim1, Grace Choi11, Jae Hyuk
Jeon2 ,1Myeong Seok Lee , Yun Gyeong Park , Dae-Sung
Lee . Department of Applied Research, National Marine
Biodiversity2 Institute of Korea, Seocheon 33662, Republic
of Korea, Department of Genetic Resources Research,
National Marine Biodiversity Institute of Korea, Seocheon 33662, Republic of Korea
Limonium tetragonum is a biennial halophyte that groes
to height 30~60 cm and belong to the Plumbaginaceae
family. Halophyte plants are known to have various phytochemical because have to adapt to deleterious environmental conditions. So, we conducted isolation and identification of secondary metabolites from L. tetragonum in
this study. L. tetragonum was collected in August 2015
in Ganghwa-gun, Incheon, Korea. The dried whole plant
of L. tetragonum (2.9 kg) was extracted with 70% EtOH
(8L×5) by sonication. The 70% EtOH extract (253.5 g)
was partitioned with n-hexane, CHCl3, EtOA, and
n-BuOH. The EtOAc fraction (23 g) was used for MPLC
(water : MeOH) to yield 6 subfractions (E1-E6). Subfraction E3 (743 mg) under went prep-HPLC (ACN: 0.1%
acetic acid) to yield 8 subfractions (E3-1~E3-8). Subfraction E3-8 was purified by prep-HPLC (ACN: 0.1%
acetic acid) to obtain compound 1. Subfraction E6 (247
mg) under went prep-HPLC (ACN: 0.1% acetic acid) to
yield 5 subfractions (E6-1~E6-5). Subfraction E6-4 was
purified by prep-HPLC (ACN: 0.1% acetic acid) to obtain
compound 2. Subfraction E6-5 was purified by sephadex
LH-20 (MeOH) to afford compound 3. Compound 1~3
were identified as 5,7,3’,5’-tetrahydroxyflavone (1), luteolin (2), and apigenin (3), respectively, on the basis of
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spectroscopic analysis including 1D-, 2D-NMR and
EI-MS. The flavonoids have been reported to exhibit antioxidant, anti-inflammatory, and antimicrobial activities.
Thus, L. tetragonum can be regarded as an important
source of functional foods.
P10-19
Identification of Dietary Patterns Associated with High
Salt Usage Behavior and Elevated Blood Pressure
among Young Adults

Yae-rang Cho*, Jayong Chung. Department of Food and
Nutrition, Kyung Hee University, Seoul 02447, Korea
Excessive sodium intake is a risk factor for various diseases including cardiovascular diseases. This study aims
to identify dietary patterns associated with high salt usage behavior and elevated blood pressure among 173
young adults aged 20 to 29, living in Seoul area. Participants completed a questionnaire regarding salt usage behaviors, and a dish-based semi-quantitative food questionnaire (DFQ) consisted of seventy salty dishes frequently consumed by Koreans. Dietary patterns were
derived by factor analysis, and the following three dietary patterns were identified: ‘Soup & Stew’, ‘Fish &
Vegetables’, and ‘Kimchi’. Nutrient intake was measured
by 24 h recall and blood pressure was measured. Both
the ‘Soup & Stew’ and ‘Kimchi’ patterns were positively
associated with daily sodium intake per 1000kcal. The
“Fish & Vegetables’ pattern were not significantly associated with sodium intake, but positively associated with
potassium intake per 1000kcal. Higher pattern scores for
the ‘Fish & Vegetables’ pattern were also significantly
associated with lower total scores for salt usage behavior. Multivariable logistic analyses showed
that, after adjustments, subjects belong to the 4th quartile of the ‘Soup
& Stew” pattern scores had significantly higher odds of
having elevated stblood pressure compared with those belonging to the 1 quartile (OR 4.23; 95% CI 1.14-15.77).
These findings suggest that specific dietary patterns are
closely linked to dietary behavior associated sodium intake and its consequences on blood pressure even in
young adults. [This report was supported by the National
Research Foundation of Korea (NRF) grant funded by
the Korea government, NRF-2017R1A2B1009697.]
P10-20
소비자의 건강지향적 광고 문안 인지에 따른 컵피자 기호도
연구

류보경, 윤여진, 박진홍, 김현민, 정라나*. 경희대학교 일반
대학원 조리외식경영학과
가공 간편식은 건강에 이롭지 않다는 인식이 강하여 이에
대한 대안을 찾기 시작하였고, 건강을 생각하면서도 편리
한 간편식을 찾는 소비자가 증가하였다. 이에 본 연구에서
는 소비자의 간편 컵피자에 대한 건강지향적 광고 문안 인
지 정도에 따른 기호도 차이를 연구하였다. 소비자 기호도
검사에는 20~40세 60명의 소비자에게 같은 내용물의 컵피

자 시료를 제공하면서 일반 광고 문안과 건강지향적 광고
문안을 각각 보여주었다. 평가 항목은 전반적 기호도, 외관
기호도, 향 기호도, 맛 기호도, 조직감 기호도 등을 평가하
고, 촉촉한 정도, 짠맛 정도, 느끼한 정도, 감칠맛 정도, 기름
진 정도 등의 적절성 평가(just-about-right; JAR)를 실시
하였다. 또한 시료에 대한 익숙한 정도, 재구매 의도, 추천
의도를 조사하였다. 연구결과 건강지향적 광고를 인지한
소비자는 같은 내용물의 시료임에도 불구하고 외관 기호도
(p<0.05), 향 기호도(p<0.001), 맛 기호도(p<0.05)에 대해
유의적으로 높게 평가하였다. 관능 특성에 대한 적절성 평
가에서는 건강지향적 광고를 인지한 후 시식한 시료에 대
해 덜 기름지다고 하였다(p<0.05). 또한 건강지향적 광고
를 인지한 후 시식한 시료에 대하여 재구매 의도(p<0.05)
와 추천의도(p<0.01)가 유의적으로 높았다. 따라서 본 연
구의 결과를 바탕으로 소비자는 간편식일지라도 건강 지향
적 제품을 선호하는 것을 확인할 수 있었다. 이는 추후 간편
식의 개발 방향과 마케팅 전략을 세울 때 건강 키워드의
중요성을 보여주었다.
P10-21
대체 육류 제품에 대한 소비자 인식 분석

이호진. 한국교통대학교 식품영양학과
최근 전세계적으로 식물성 식품 재료인 녹두, 콩, 강황 등을
활용하여 달걀 및 육류 대체품이 시판되고 있으며 외식업
체 역시 이를 활용한 메뉴를 선보이고 있다. 이는 소비자의
지속가능성 식품에 대한 요구도 증가, 채식 인구 증가 등에
따라 대체 육류 시장이 커지고 있으며, 이에 따라 달걀 및
육류 대체품을 시판할 예정이다. 따라서 본 연구에서는 이
러한 대체 육류 제품에 대한 소비자 인식을 조사하기 위해
2019년 9월 20∼40대 여성 6명을 대상으로 In-depth
Interview를 진행하였다. 인터뷰에 응답한 사람들은 20대
2명, 30대 2명, 40대 2명이었으며, 세금을 제외한 월 소득은
250만 원 미만 3명, 500만원~749만 원 1명, 1000만 원 이상
1명이었으며, 미혼은 4명, 기혼은 2명이었으며, 더불어 인
터뷰에 참여한 사람 중 채식주의자는 1명으로 나타났다.
대체 육류 제품을 섭취한 경험이 있는 응답자는 5명이었으
며, 이들은 모두 콩고기를 섭취하였다. 대체 육류를 섭취한
이유에 대해 알아본 결과 ‘식당 및 급식에서 제공되었기
때문에’가 3명, ‘새로운 경험을 해보고 싶어서’ 1명, ‘채식주
의자라서’ 1명으로 나타나, 자신의 의지로 인하여 대체 육
류 제품을 선택하기 보다는 식당이나 급식에서 제공되어
일방적으로 섭취한 경험이 더 높은 것으로 나타났다. 대체
육류를 섭취하지 않은 응답자에게 지금까지 대체 육류를
섭취하지 않은 이유에 대해 물어본 결과 섭취할 기회가 없
었기 때문이라고 응답하였으며, 인터뷰 참여자 모두에게
향후 대체 육류를 섭취할 의도가 있는지에 대해 물어본 결
과 응답자 모두 앞으로 대체 육류를 섭취할 의향이 있다고
응답하였다. 더불어 인터뷰 참석자들은 대체 육류의 장점
으로 육류 생산 방법에 대한 높은 불신, 육류 관련 전염병에
서 안심할 수 있는 점을 꼽았으며, 단점으로 일반 육류 제품
에 비해 맛이 떨어지며, 일반 마트에서 쉽게 구매하기 어렵
고, 종류가 다양하지 않다고 응답하였다. 따라서 향후 대체
육류 제품에 대해 마케팅 전략 구축 시, 우선적으로 육류
제품에 대한 낮은 안전성을 보완할 수 있다는 정보를 통해
대체 육류에 대한 긍정적인 인식을 구축하며, 더불어 대체
육류 제품을 활용한 다양한 레시피를 공개하며 향후 육류
를 대체할 수 있음을 홍보해야 할 것으로 판단된다.
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P10-22
홍국적색소가 첨가된 명란 제품 개발에 관한 연구

안송이*, 김나윤, 김미현, 박채원, 배시현, 손정현, 신유진,
신정빈, 임승철, 장예지, 최주희, 김보경, 김미향. 신라대학
교 식품영양학과
식품첨가물에 대한 관심의 증가와 더불어 천연소재를 적용
하는 식품이 증가되고 있는 추세이다. 수산가공식품인 명
란은 가공과정 중 붉은색을 내기 위하여 적색소를 첨가하
고 있으나 최근 시대의 흐름에 따라 적색소를 천연색소로
대체하여 제품에 적용하고자 하는 기업이 늘고 있다. 본
연구에서는 명란에 홍국적색소를 첨가하여 저장기간 중의
색 유지를 통한 품질 저하 억제 및 항산화, 항균 활성을
검토하여 기능성을 부가한 고 품질의 명란 제품을 개발하
고자 하였다. 항산화 활성을 검토하기 위해 superoxide
dismutase(SOD) 유사활성, DPPH radical 및 ABTS radical 소거능을 측정하였고, paper disc법으로 항균활성을 검
토하였으며, 홍국적색소가 첨가된 명란의 관능평가를 통해
배합비를 개발하였다. SOD 유사활성에서는 홍국적색소의
농도가 10~1000 µg/ml일 때 농도 의존적으로 그 활성이
증가하였으며, 특히 1,000 µg/ml에서 62%의 최대 활성을
보였다. DPPH radical 소거능을 측정한 결과 시료의 농도
가 1,000 µg/ml에서 97%의 최대 활성을 보였다. 또한,
ABTS radical 소거능 측정에서도 10~1000 µg/ml일 때 농
도 의존적으로 활성이 증가하였으며, 1,000 µg/ml 농도에
서 99%에 가까운 활성을 나타내었다. 홍국적색소의 항균
활성을 검토하기 위해 식중독 유발균인 Staphylococcus
aureus, Escherichia coli, Bacillus cereus, Salmonella typhi, Vibrio parahamolyticus 균에 대하여 항균 활성을 측
정하였다. 이 중 그람 음성균인 Salmonella typhi, E. coli
및 S. typhi에서 홍국적색소의 첨가로 clear zone이 나타났
다. 관능평가 결과에서 무첨가군과 비교하여 홍국적색소
1,000 µg/g 첨가로 인한 기호도의 변화는 나타나지 않았다.
이러한 결과를 통해 홍국적색소를 명란에 적용할 경우 유
해균 생성을 억제하여 품질유지에 도움을 줄 수 있을 뿐만
아니라 기능성이 부가된 고품질의 명란 개발이 가능할 것
으로 기대된다.
P10-23
β-Amyloid Inhibits Aquaporin-4/EAAC1 Pathway in
Insulin-Stimulated C6 Glial Cells

Se-Ho
Park1,2*, Kwang-Hwan Jhee1, Seun-Ah Yang3.
1Department of Applied Chemistry, Kumoh National Institute of Technology, 61 Daehak-ro, Gumi, Korea, 2Institute of Natural Science, Keimyung University,
1095
Dalgubeoldae-ro, Dalso-gu, Daegu, Korea, 3Department
of Food Science and Technology, Keimyung University,
1095 Dalgubeoldae-ro, Dalso-gu, Daegu, Korea
Recent studies indicate that astrocytic aquaporin 4
(AQP4) plays a role in various astrocytes functions, and
AQP4 deficiency alters the pathophysiological processes,
such as impairments of synaptic plasticity, spatial memory, and language-associated learning in neurological
diseases. In in vitro studies, the C6 rat glioma cell line
is a widely applied aging model system to investigate
changes in glial cells associated with aging or Alzheimer’s
disease (AD). However, the neurotoxicity mechanism

whether AQP4 mediate glutamate uptake in Aβ-stimulated C6 cell remain uncertain. In the present study, the
effects on cell death, AQP4 expressions, and glutamate
uptake in C6 cells treated with Aβ1-42 at 0.1-10 µM were
investigated. The cell viability and glutamate uptake in
Aβ1-42-treated C6 cells were decreased in dose-dependent manners, especially with Aβ1-42 at 10 µM. In addition,
in C6 cells, the glutamate transporter was found be
EAAC1, not GLT-1. Also, no significant alterations were
seen in GLAST expression. The regulation patterns of
AQP4/EAAC1 were examined in Aβ1-42-treated C6 cells
using AQP4 activator (Wnt agonist, 1 µM), AQP4 inhibitor (TGN-020, 10 µM), EAAC1 activator (PMA, 0.1
µM), EAAC1 inhibitor (wortmannin, 0.1 µM). These results suggest that C6 cells may have astrocytic characteristics, and the astrocytic cytotoxicity induced by Aβ
was mediated by reduction of glutamate uptake through
AQP4/EAAC1 pathway in C6 cells. This indicates that
C6 glioma cells could be used to study the roles of AQP4
on astrocyte function in AD.
P10-24
4차 산업혁명에 따른 식품산업분야의 품목분류심사 대응방안
연구

이희영*, 류혜경, 박정자, 강준옥, 송민수, 김정욱. 관세청
관세평가분류원
4차 산업혁명은 2016년 세계경제포럼에서 앞으로 직면할
화두로 처음 언급된 이후 산업전반에 영향을 미치고 있다.
특히, 식품산업에 있어 제조공정에 직접적인 영향을 미침
과 더불어 원재료 안전관리, 제품이력, 포장, 유통 등 전반
적인 식품시스템의 체계적인 변화를 일으키고 있다. 또한
최종 소비자나 중간유통단계서 수집된 식품소비 형태에 대
한 빅테이터를 기반으로 맞춤형 생산 공정이 가능하게 되
면서 식재료의 생산단계에서부터 소비자까지 상호연결성
이 강화되는 구조로 발전하고 있다. 전 세계적으로 고령인
구 증가로 사회유형이 변화되고, 1인 가구 증가에 따른 국
내 주가구형태의 변화에 맞물려 영양학적으로 고기능성 식
품과 개인의 기호에 맞는 다양한 종류의 맞춤형식품의 요
구가 커지고 있는 실정이다. 이에 기존물품에 기능성 성분
등을 강화하고 영양소 파괴를 최소화하는 등의 식품이 개
발되고, 특정그룹을 대상으로 한 물성을 변화시킨 새로운
물품 등이 등장하게 될 것이다. 관세청 관세평가분류원은
수출입물품에 대해 품목분류사전심사 업무를 담당하는 기
관으로 4차 산업혁명에 따른 식품산업분야의 변화에서 파
생되는 물품을 대해 선제적으로 대응할 수 있는 위치에 있
다. 품목분류는 전 세계에서 거래되는 각종 물품을 세계관
세기구(WCO)가 정한 일관된 국제통일상품분류체계(HS)
에 따라 하나의 품목번호(HS code)에 분류하는 것으로 관
세율 적용, 원산지 판정 및 수출입 통계 등에 활용되고 있으
며, 신상품의 출현이나 무역패턴의 변화를 가장 먼저 파악
할 수 있다. 식품의 품목분류는 본질적 특성을 파악하는
것이 가장 기본이 되는데, 4차 산업혁명에 따른 고기능성
맞춤식 제품의 출현으로 원료의 다양화, 물성 및 구성성분
의 변화는 식품의 본질적 특성을 변화시키는데 중요한 요
소가 될 수 있다. 그 예로 관세청 관세품목분류위원회에서
심의된 기능성이 강화된 음료의 경우 일반적인 음료나 주
스형태에서 성분 및 제조공정의 변화로 인해 본질적인 특
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성이 변화된 것으로 보아 식이보조제로 분류된 사례도 있
었다. 따라서 4차 산업혁명에 대비하여 변화되는 식품양상
을 예측함으로서 그 변화에 유연하게 대처하고, 정확하고
신속한 품목분류심사를 수행할 수 있을 것이라 판단된다.
P10-25
Vietnamese Consumers' Demand and Awareness for
the Development of Convenience Food for Infants and
Toddlers: Based on Focus Group Interview

Joo Hyun Park, Hyun Suk Lee,* Hee Ryong Choi, Hye
Seon Hwang, Wan Soo Hong . Dept. of Foodservice
Management and Nutrition, Sangmyung University Graduate School
This study aimed to identify the purchase behavior and
needs of Vietnamese consumers for infant convenience
food through a Focus Group Interview (FGI), a qualitative consumer research method, to derive direction for
new product development. 5 Vietnamese consumers with
experience in purchasing infant convenience food were
selected for the FGI, and the interview was conducted
for approximately 2 hours on May 14th, 2019. Among
the responses, Vietnamese consumers showed highest
response to purchasing infant convenience food because
it was convenient and time saving, and most preferred
products that allow individual packaging, which indicates
the need to develop products that can be packaged accordingly. Also, the consumers most considered whether
the products were full of nutrition or were verified for
safety with a clear indication of its origin when buying
infant convenience food, indicating that the most important factors were nutrition and safety. Study results
show that development of infant convenience products
for Vietnamese consumers should focus on timesaving
and convenience; show clear indication of origin, verified
safety and nutritional value; and be packaged individually. Acknowledgement: This study is part of a research
supported by Korea Institute of Planning and Evaluation
for Technology in Food, Agriculture, Forestry and Fisheries (IPET) through the Export Promotion Technology
Development Program, funded by Ministry of Agriculture, Food and Rural Affairs (MAFRA) (114081-03-3HD040)
P10-26
중국 결혼이민여성 가정 식생활의 특성에 대한 질적연구

유아니1*, 황지윤2. 1상명대학교 대학원 외식영양학과, 2상
명대학교 식품영양학과
본 연구에서는 중국 결혼이민여성 가정 식생활의 특성을
탐색하기 위해 서울시 및 수도권에 거주하고 있는 중국 결
혼이민여성 22명을 대상으로 2017년 12월부터 2019년 8월
까지 심층인터뷰를 수행하였다. 선행 연구 및 전문가 자문
을 통해 사회생태학적 모델을 기반으로 한 반구조화된 질
문지를 이용하여 질적 데이터를 수집하였다. 조사 결과, 중
국 결혼이민여성들은 한국에서 가정을 이뤄 자녀의 양육을
시작한 이후에도 중국에서의 식습관을 유지하는 성향이 강

한 것으로 나타났다. 이에 대한 개인적 요인으로 높은 모국
음식에 대한 선호도, 한국조리 능력 부족, 중국에 비해 다양
성이 부족한 한국 음식 및 조리법에 대한 낮은 기호도 및
편견, 다양한 식재료 및 음식이 건강 음식이라는 인지 등이
한국음식보다는 중국음식을 고수하게 되는 원인으로 도출
되었다. 사회환경적 요인으로는 중국식 식재료 구매 및 식
사 준비에 대한 가족의 지지와 도움, 중국식 식사패턴에
대한 가정 내 지지, 또한 상대적으로 중국 음식을 섭취하기
쉬운 사회적 환경이 중국에서의 식생활을 유지하는데 도움
이 되었다. 물리적 환경 요인으로 높은 모국 음식점으로의
접근성, 문화적 요인으로 한국과 중국 문화의 낮은 문화
차이 등이 중국 여성들로 하여금 모국 음식을 계속 섭취할
수 있는 요인으로 나타났다. 다수의 중국 여성이 지역사회
등에서 습득한 한국조리 방법을 가정에서 활용하지 않는
이유로 중국에 비해 단순한 한국의 조리법과 식재료를 이
유로 들었다. 향후 자녀들이 학령기에 한국 식문화에 노출
될 것에 대비하여 중국 결혼이민여성들이 본인들의 모국
음식 문화에 기반하여 활용할 수 있는 조리 교육이나 한국
식문화 교육 등 중국 문화권 어머니들을 대상으로 한 특화
프로그램이 필요할 것이라고 사료된다. 본 연구는 향후 중
국 결혼이민여성의 가정과 자녀를 위한 연구의 기초 자료
로 활용될 수 있을 것이다. [본 연구는 한국연구재단의 연
구비를 지원받아 수행되었습니다(2017R1A2B1011821).]
P10-27
Changes in Volatile Compounds in Garlic by Cooking
Methods

Ga-Yeon Kim1*, Se-Young
Kwun2, Eun-Hee Park1,
2
1
Myoung-Dong Kim . Research and Development2 Institute, Metascreen Inc., Chuncheon 24341, Korea, Division
of Food Biotechnology and Biosystems Engineering,
Kangwon National University, Chuncheon 24341, Korea
We explored volatile compounds in garlic which were influenced by cooking methods such as drying, frying,
steaming, boiling, roasting, and crushing. A total of 126
compounds were detected including 23 sulfur-containing
compounds, 6 benzene derivatives, 6 alcohols, and 9 acids.
Among the detected, sulfur-containing compounds were
variable and became more abundant by cooking. Major
sulfides were diallyl disulfide, diallyl trisulfide, allyl
methyl trisulfide, allyl methyl trisulfide, and allyl sulfide.
Concentrations of these volatiles were significantly increased by drying and crushing and were decreased by
steaming and boiling. Frying notably increased concentrations of dimethyl trisulfide and 1,2-dimethyl benzene.
2-butenal and 2-pentyl-furan were most abundant in
stir-fried garlic.
P10-28
냉동 복숭아 가공기술을 이용한 농가형 체험프로그램 현장
적용 및 체험키트 개발

1, 김경미2. 1농촌진흥청 국립농업
김세나1*, 최재선1, 전민정
2
과학원 기술지원팀, 농촌진흥청 국립농업과학원 발효가
공식품과
복숭아는 우리나라 대표 여름과일로 소비자의 선호도가 높
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으나 저장성이 낮아 유통기한이 짧고 수확시 크기, 숙성도
차이, 상처 등으로 버려지는 비품이 많아 농가의 손해가
많다. 이에 복숭아 냉・해동 기술, 젤리 가공기술 등을 적용
해 농가 체험프로그램으로 구성하였고 활용 가능한 체험키
트를 개발하여 현장적용 하여 소득화 방안을 마련하고자
하였다. 체험프로그램은 소요시간 55분을 기준으로 체험프
로그램 Ⅰ, Ⅱ로 구성하였다. 체험프로그램Ⅰ은 냉동 복숭
아 과즙젤리 만들기, 복숭아 미숙과 청 만들기로 구성하였
고 체험프로그램Ⅱ는 냉동복숭아 과즙젤리 만들기, 냉동복
숭아를 이용한 체험용 스프레드 만들기로 구성하였다. 체
험프로그램 운영은 이천시의 복숭아 농가에서 실시하였으
며 대상은 초등학생을 둔 가족 94명을 대상으로 실시하였
다. 체험프로그램 운영결과 체험 참여 후의 성취감은 85.8
점, 체험 소요 시간(55분)에 대한 만족도는 81.5점, 체험에
대한 재미 만족도은 86.8점, 체험의 교육효과 만족도는 85.5
점이었다. 체험후 가공 산물에 대한 만족도 조사 결과, 색
83.5점, 향 78.1점, 질감 83.9점, 맛 83점으로 전반적인 기호
도는 84.4점이었으며 향에 대한 만족도가 가장 낮아 추가
연구를 통해 개선할 예정이다. 체험프로그램 운영결과를
기초로 하여 가정 및 농가에서 활용 가능한 간편 체험키트
를 개발하였다. 체험키트 구성은 설명서, 복숭아 과즙, 고형
제, 식품용 모형틀로 구성하였으며 영농정보 기술로 제공
하여 사용을 원하는 농가에서 무료로 사용할 수 있게 하였
다. 농촌융복합산업 활성화, 자율학기제 도입으로 농가형
가공기술 적용 체험 프로그램은 더욱 확대될 것으로 예상
되며, 이번 연구를 통해 냉동 복숭아 가공을 통해 활용성을
확대하고 농가 체험학습 상품에의 적용으로 ‘6차 산업형
농가소득 창출’에 기여할 것으로 기대된다.

P10-29
Intake of Food Additives by Country: Focusing on Coloring Agents, Emulsifier and Nutrient Fortification

Julee Kim*, Dami So, Dasom Kim, Yujeong Choi, Juhee
Choi, Seulgi Park, Aeson Om. Department of Food and
Nutrition, Hanyang University, Seoul 04763, Korea
The food additives market has grown by 45% for 10
years in food market. According to the Consumer Awareness Survey of MAFRA(2017), food additives are the
number one concern when purchasing processed foods.
In this study, food additive(coloring agents, emulsifier,
nutrient fortification) intake in Korea, Japan, Europe was
analyzed and compared to evaluate safety. One item per
category was selected for point estimation method and
capita approach method to conduct intake investigation.
Additionally, ADI on each food additives was researched
and food additive ratio was calculated to evaluate each
country’s intake level. Results showed that Europe’s
average daily intake of 3 types of food additives was
higher than ADI. Intake of sorbitan esters of fatty acids,
used frequently in cream, whipped cream, bread, icecream chewing gum etc. as emulsifier in Korea was 7.11
mg/day/kg bw but in Europe, it was 3.86 higher at 27.47
mg/day/kg bw. According to age, European infants, children and adolescents were 5.92 times higher than Koreans. In conclusion, Korea’s food additive intake level is
at a relatively safe level compared to other countries.
Some types of food additives showed difference in intake
level among different countries and age, which can be
due to different types of foods eaten and amount of intake.
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P09-89
P09-242
P02-129
P01-24, P01-29

【B】

P09-296

Bae, Gi Yeon
Bae, Hyun-Gyeong
Bae, Hyun-Jin
Bae, Jae Han
Bae, Jeong Bin
Bae, Jung Min
Bae, Junhwan
Bae, Min Young
Bae, Min-Jung
Bae, Minkyung
Bae, Mun Hyoung
Bae, Sang Ok
Bae, Song-Hwan
Bae, Sung-Mun
Bae, Yun-Jung
Baek, Dayoung
Baek, Habhwa
Baek, Minhee
Baek, Songyee
Baek, So-Won
Baek, Su Hyeon
Baik, Inkyung
Baik, Su-Jeong
Baik, Woonseo
Bajpai, Vivek K.
Bak, Seon Gyeong
Ban, In Su
Bang, Eunjung
Bang, Han Tae
Bang, Ho-Jeong
Bang, Ji Young
Bang, Kyeong Won
Bang, Mi-Ae
Bang, Myun-Ho
Bang, Na Eun
Bang, Sohyun
Bang, Woo-Suk
Barathikannan, Kaliyan
Bark, Si Woo
Bayazid, Al Borhan
Beak, Hab Hwa
Beck, Hyang-Im
Bhandari, Bhesh R.
Boo, Kyung Hwan
Braslavsky, Ido
Burgess, Peter
Byeon, Ji-eun
Byeon, Yang Soo
Byun, Bo Young
Byun, Eui-Baek
Byun, Eui-Hong
- 511 -

P09-324
P07-12
P05-18
P05-31, P05-32, P05-33
P03-115, P03-116
P09-344
P03-62
P02-01
P09-344, P09-345, P09-347
IS3-2, P09-140
P09-28
P10-10
P09-324
P09-93, P09-147
P07-16
P02-26, P09-110
P01-18, P01-32, P01-33, P02-64,
P02-65, P02-66, P02-89
P09-120, P09-145
P02-141
P10-16
P02-137, P02-139
P08-14
P09-23
P03-63, P03-64
IS4-3
P09-353
P09-252
P03-117
S13-4
P09-272, P09-279
P03-29
P02-56, P02-57, P09-178,
P09-179
P02-104, P02-105, P02-122,
P02-124, P09-263, P09-265,
P09-284
P01-30, P09-260
P02-83
P09-54
P05-07
P09-59
P02-12
P09-307
P09-352
P07-05
PL4
P09-81
IS2-2
S6-1
P10-01, P10-02
P02-95
P03-107
P09-01, P09-58, P09-124,
P09-126, P09-127, P09-128,
P09-130
P09-03, P09-124, P09-125,
P09-126, P09-127, P09-128,
P09-129, P09-130

Byun, Yejee
Cha, Bo-Sook
Cha, Gun Su

P03-108, P09-349, P09-350

【C】

P09-23
P02-45, P02-99, P02-101,
P06-16, P06-17, P09-79,
P09-91
Cha, Ha Young
P09-289
Cha, Hanvit
P09-258
Cha, Jaeho
P06-14
Cha, Jeong-Dan
P09-138
Cha, Kwang Hyun S2-3
Cha, Min Seok
P09-219
Cha, Seo-Hui
P03-51, P03-52
Cha, Youn-Soo
OP14, P07-06, P07-18,
P09-301
Chae, Sung-wook P09-60
Chang, Eugene
P09-44
Chang, Hae-Choon P09-82
Chang, Ho-Won P02-12
Chang, Ji Yoon
P02-96, P02-97, P02-98
Chang, Jin-Hee
P03-53
Chang, Moon Han P09-258
Chang, Seo-Hyuk P08-07, P09-34
Chang, Yeok Boo P09-313
Chang, Yoon Hyuk P01-37, P01-38, P03-31,
P03-32, P03-100, P06-33
Chanmuang, Saoraya P09-242
Che, Denis Nchang P09-146, P09-193, P09-194,
P09-332
Chei, Sungwoo
P09-157, P09-158, P09-159,
P09-160, P09-161
Chelliah, Ramachandran P05-01, P05-06, P06-28,
P09-59, P09-69
Chen, Jing
OP13, P09-216
Cheng, Ya-Yun
P05-28
Cheon, Seon Hwa P01-17
Cheon, Sung Won P05-32
Cheong, Sun Hee P02-40, P02-41, P09-94,
P09-105
Cheong, Young-Keun P03-39, P09-225
Cheung, Chi-Yeun P05-24
Chin, Koo Bok
OP08, P03-57
Chin, Young-Wook P05-04, P05-29
Cho, A Ro
P02-45, P02-99, P02-100,
P02-101, P09-90
Cho, Byoung Ok P09-146, P09-193, P09-194,
P09-332
Cho, Byoung-Kwan P02-03, P02-06
Cho, Chan hee
P09-367
Cho, Dong-Ki
P09-132, P09-177
Cho, Gyu-Taek
P10-08
Cho, Ha Nuel
P09-43
Cho, Hui-Je
P02-134
Cho, In Hee
P01-23
Cho, Jae Seok
OP13, P09-216
Cho, Jae Youl
S11-3
Cho, Jeong Yong P09-352

Cho, Jihong
Cho, Jin-Gyeong
Cho, Kwangsoo
Cho, Kyoung Hwan
Cho, Min-Woong
Cho, Myoung Lae
Cho, Ounsung
Cho, Sang-Min
Cho, Seong-Jun
Cho, Soo-Muk
Cho, Soon-Kil
Cho, Suengmok
Cho, Su-Hyeon
Cho, Sun Young
Cho, Sung Ho
Cho, Sung Rae
Cho, Sung-ho
Cho, Woo-Suk
Cho, Yae-rang
Cho, Yong Hyun
Cho, You Bin
Cho, Young Rae
Cho, Young Sik
Cho, Youngjae
Cho, Younsung
Cho, Yun-Jeong
Choe, Jeong Sook
Choe, Jeong-Sook
Choe, Yeon Jung
Choi, Ae-Jin
Choi, Beomrak
Choi, Beom-Seok
Choi, Bo-Ram
Choi, Chae Young
Choi, Chang hyun
Choi, Dae Woon
Choi, Da-Hye
Choi, Dong-Hwan
Choi, Dongmi
Choi, Eun Ji
Choi, Eun Young
Choi, EunA
Choi, Eunhee
Choi, Eunji
Choi, Eunyong
Choi, Geun-Pyo
Choi, Grace
Choi, Gyoung Soo
Choi, Hae Wook
Choi, Han-Seok
Choi, Hee Ryong
Choi, Hong Min
Choi, Hye Ran
Choi, Hyein
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P03-50
P09-95
P03-50
P09-137
P09-05, P09-119
P01-20, P09-144
P02-58
P09-138
P01-15, P01-31
P07-06, P07-18, P08-13,
P09-148, P09-149
P02-30, P02-31, P05-10
P03-65, P03-68
P09-61
P03-36
S16-4
P02-131, P03-101, P03-103
P05-34, P05-35, P05-36
P02-59
P10-19
P09-252
P01-34, P01-35
P02-01
P03-112
P03-62, P03-66
P02-59
P02-134
S4-1, P03-17, P09-276
P03-16, P09-54, P09-355,
P09-356
P09-33
P03-15, P03-16, P03-17,
P09-270, P09-274, P09-275,
P09-276
S5-3
P06-26
P02-135, P02-136
P03-96
P03-39, P09-225
P09-304
P09-37, P09-38
P02-39, P09-103
P02-01
P04-02, P04-03
P09-305
P02-130
P10-09
OP11, P02-78
P09-80, P10-05
P01-01, P05-03
P09-214, P10-17, P10-18
P09-07
P03-64
S16-2
P10-25
P02-56, P02-57, P09-178,
P09-179
P09-26
P02-127

Choi, Hyeon Kyeong
Choi, Hyeon-son
Choi, Hyesun
Choi, Hye-Sun
Choi, Hyo-Su
Choi, Hyuk
Choi, Hyun Soo
Choi, Il-Whan
Choi, Induck
Choi, Jae Sue

P09-48, P09-53, P09-62
P09-256
P02-48
P03-50
P05-18
P03-18
P01-34, P01-35
P09-214
P02-48, P03-50
P09-150, P09-151, P09-152,
P09-155, P09-167, P09-168,
P09-169, P09-170, P09-171,
P09-172
Choi, Jehun
P03-110, P03-111
Choi, Jeong Un
P09-07
Choi, Jeong-Sook P03-15, P09-270, P09-274,
P09-275
Choi, Ji Seon
P03-57
Choi, Ji-Hae
P02-08
Choi, Jihye
P09-281
Choi, Ji-Hye
P09-54, P09-212, P09-213,
P09-355, P09-356
Choi, Jina
P06-04, P06-08
Choi, JiSu
P04-04
Choi, Ji-Whi
P09-254
Choi, Jiwon
P09-367, P09-369
Choi, Ji-Young
P07-17, P07-19
Choi, Jiyoung
P09-251, P09-253
Choi, Juhee
P09-246, P10-29
Choi, Jung Hoon P03-03, P03-04
Choi, Jung-Hye
P09-55
Choi, Jun-Hui
P09-117, P09-118
Choi, Kap Seong P06-35
Choi, Kyung Soon P02-143
Choi, Kyung-Chul P09-315
Choi, Mijoo
P09-234, P09-251, P09-253,
P09-286
Choi, Mi-Jung
P03-62, P03-66
Choi, Min Ji
P02-109
Choi, Moon Seok P09-196
Choi, Myung-Sook P07-19, P09-47
Choi, Ra-Yeong
P09-180
Choi, Sang-Won P01-51, P09-320, P09-322
Choi, Seung-Cheol P09-182
Choi, Si-Lim
P09-93, P09-147
Choi, Soo Jung
P09-20, P09-21, P09-22
Choi, Soo Yeon
P09-252
Choi, Su Ji
P03-110, P03-111
Choi, Su-Jeong
P09-89
Choi, Sun Young P03-95, P03-96, P03-97,
P03-98, P03-99
Choi, Sung-Gil
P03-78, P03-80, P03-82
Choi, Sung-Jin
P02-50
Choi, Sun-Hye
P09-160
Choi, Sun-Il
P01-01
Choi, Won Seok P07-20
Choi, Ye Ji
P02-83
Choi, Ye-Eun
P01-01
Choi, Yoon-Hee
P09-236

Choi, Young Hun
Choi, Youngjin
Choi, Young-Jin
Choi, Young-Min
Choi, Youngmin
Choi, Yujeong
Chon, Seo-yeong
Choung, Myoung-Gun
Chu, Han-Na
Chu, Jongun
Chun, Areum
Chun, Ho Hyun
Chun, Hyang Sook
Chun, Jiyeon
Chun, Ji-Yeon
Chun, Ju Lan
Chun, So Young
Chun, Soon Sil
Chung, Bong-Hwan
Chung, Dae-Kyun
Chung, Gukhoon
Chung, Hae Rang
Chung, Hyun Ah
Chung, Hyun-Jung
Chung, Jayong
Chung, Kang-Hyun
Chung, Mi Ja
Chung, Min-Yu
Chung, Myung-Sub
Chung, Soo-Hak
Chung, Soonkyu
Chung, Young-Soo
Cui, Jiamei

S15-1
P03-75, P08-20
P09-261, P09-277
P02-11
S13-1, P02-129
P10-29
P02-74, P02-75
P01-02, P01-03, P02-03,
P02-04, P02-05, P02-06,
P02-07, P02-09
P08-13, P09-148, P09-149
P09-33
P02-73, P02-86
P04-02, P04-03
PL1, P02-76, P02-78
P02-103, P02-106, P02-107,
P02-125
P02-142, P03-33, P03-34
S13-4
P08-37
P03-06
P06-19
P01-30, P09-260
P09-318
S8-2
OP10
P02-119, P03-83
P10-19
P09-48, P09-53, P09-73
P09-235
P01-46
P08-29
OP07
S12-1, YS-4, P09-10
P02-26
P09-309

【D】

D’Agostino, Martin P09-181, P09-182
Dai, Yu-Lin
P09-123
Daliri, Eric Banan-Mwine YS-7, P05-06, P09-59,
P09-65, P09-66, P09-71
Dasagrandhi, Chakradhar P05-02
Dias, Mawalle Kankanamge Hasitha Madhawa
P09-358, P09-360, P09-361,
P09-362, P09-363, P09-359
Ding, Yu Ling
P09-83, P09-84
Do, Hyun Seok
P09-195
Do, Moon Ho
P09-74, P10-11
Dong, Jae Kyung P09-222
Doo, Eun-Hee
S3-2
Doo, Miae
P09-85, P09-87, P09-88
Duan, Beibei
P02-23, P02-60, P02-61
Elahi, Fazle
Eom, Dong-Hyun
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【E】

P09-59
P09-311

Eom, Hee Jeong
Eom, Hyun-Ju
Eom, Ji
Eom, Ji-Eun
Eom, Su Jin
Eom, Taekil
Eun, Jong-Bang

P02-37
P02-109, P02-143
P09-328
P09-304
P03-60
P09-351
P08-13, P09-369

【F】

Fan, Meiqi
P09-261, P09-277
Fan, Rong
S12-1
Fanlinlin
P03-109
Fernando, Ilekuttige Priyan Shanura
P09-359, P09-360, P09-361,
P09-362, P09-363
Fernando, K. H. N. P09-122
Firdhausa, Adinda Sarah P03-83

【G】

Gang, Giljin
Gil, Na-Young
Gim, Sung Woong
Go, Boram
Gong, Jeongheon
Goo, Min-Joo
Goo, Tae-Won
Goo, Young-Min
Gu, Bon-Yeob
Gu, Sunyoung
Gu, Yul Ri
GuangleiZuo
Gwak, Yun-Geum-Sang
Gwon, Hee-Min
Gwon, Min-hee

P08-37
P06-11, P06-12
P09-26
P09-188, P09-343
P09-185
P02-142
P09-215
P09-297
P03-35
P01-49, P09-365
P02-92, P09-326, P09-327
P01-45
FP1, P06-15
P06-11, P06-12
P09-239

Ha, Gi Jeong
Ha, Hoon
Ha, In Jong
Ha, Jinwoo
Ha, Jung Su
Ha, Jung-Heun
Ha, Ki-Chan
Ha, Neul I
Ha, Seul-ki
Ha, Tae Joung
Ha, Tae Youl
Ha, Tae-Man
Ha, Yubin
Ham, Dongwoo
Ham, Hyeonmi

P02-131, P03-101, P03-103
P09-89
P02-131, P03-101, P03-103
P08-28, P08-29, P08-30,
P08-37
P09-11
P01-47, P01-48, P01-49,
P09-366, P09-368
P07-05
P01-16, P02-43, P03-28,
P03-29
P08-05
P02-14
P09-325
P09-89
P09-154
P10-09
S4-3, P02-110, P09-02,
P09-35, P09-56, P09-70,
P09-104

【H】

Ham, Ju Ri
Ham, Kyung-Sik
Ham, Seung-Hee
Ham, Young-Min
Han, Bok-Kyung
Han, Chang Su
Han, Dahye
Han, Eui Jeong
Han, Gyeo Re
Han, Hye Ju
Han, In Sun
Han, In-Jun
Han, Jeong Moo
Han, Ji-Hee
Han, Jin
Han, Ji-Seung
Han, Ji-Sook
Han, Joon-Hee
Han, Jun Woo
Han, Jung-Ah
Han, Kyoung-Sik
Han, Kyung-Hoon
Han, Min-Seok
Han, Nam Soo
Han, Naree
Han, Saeroarum
Han, Sang Mi
Han, Sin-Hee
Han, Su Min
Han, Tae In
Han, Youngji
Han, Young-Kyu
Han, Younjeong
Han-Xioanggao
Heo, Ho Jin
Heo, JeongAe
Heo, Jeong-Doo
Heo, Ji-Won
Heo, Kang-Min
Heo, Seong-Yeong
Heo, Soo-Jin

P09-180
P09-242
P05-14, P06-22, P06-25,
P06-26
P09-188, P09-343
S17-4, OP07, P06-36
P09-342
P08-09
P09-358, P09-359, P09-360,
P09-361, P09-362, P09-363
P03-69, P03-70
P09-109, P09-136, P09-137,
P09-139, P09-183, P09-184
P03-102, P03-105, P03-113,
P03-114
P09-328
P09-01, P09-58, P09-124,
P09-128, P09-129
P02-142
P09-339
P05-18
P09-96, P09-97, P09-98,
P09-99, P09-100, P09-101
P09-37, P09-38
P03-102, P03-105, P03-113,
P03-114
P03-53
P03-51, P03-52
P09-28
P07-05
P05-28, P05-31, P05-32,
P05-33
P05-28
P08-07, P09-34
P02-56, P02-57, P09-178,
P09-179
P09-77
P09-33
P01-44
P09-47
IS4-3
P02-01
P01-01
P09-109, P09-136, P09-137,
P09-139, P09-183, P09-184
P02-95
P10-04
P07-03
P06-32, P09-334
P09-05
P09-61, P09-84, P09-112,
P09-115, P09-116, P09-141,
P09-359
Heo, Wan
OP07, P05-19, P06-36
Heo, Yunseon
P01-25
Ho, Seong-Hyun P10-05
Hong, Chae Young P03-98, P03-99
Hong, Geun-Pyo P03-34
Hong, Ha Cheol
S4-1, P09-355, P09-356
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Hong, Hae-Geun
Hong, Jisoo
Hong, Joo Hee
Hong, Joo-Heon
Hong, Joon Ho
Hong, Jun Kee
Hong, Jungil
Hong, Ki-Bae
Hong, Kwang-Pyo
Hong, Kyong-Suk
Hong, Kyungeui
Hong, Kyungyoun
Hong, Min
Hong, Myoeng-Gi
Hong, Sang-Pil
Hong, Seo Young
Hong, Seunghyun
Hong, Soyeon
Hong, Su Jung
Hong, Su-min
Hong, Sung Wook
Hong, Sung-Gil
Hong, SunMee
Hong, Wan Soo
Hong, Ye-Jin
Hong, Young-Shick
Hou, Ching T.
Hu, Jin Wan
Hu, Siqi
Hu, Soo Jung
Huang, Wenyan
Huh, ChulSung
Huh, Yang Hoon
Huh, Yun Suk
Huy, Tran Khac
Hwan, Back Ji
Hwang, Buyng Su
Hwang, Byung Soon
Hwang, Byungdoo
Hwang, Chul Sun
Hwang, Da Yun
Hwang, Dooseon
Hwang, Do-Young
Hwang, Hee Young
Hwang, Hye Seon
Hwang, Hye-Jeong
Hwang, Hyelyeon
Hwang, Hyo-Jeong
Hwang, In Guk
Hwang, In-Gyun
Hwang, In-seo
Hwang, Jae-Kwan
Hwang, Jae-Sam

P09-45
P02-01
P02-104, P09-284
P02-92, P09-326, P09-327
P09-13
P09-43
P01-25, P01-27, P05-15,
P05-27, P09-06
P09-316, P09-318
P09-93, P09-147
P02-30, P02-31
P08-34
P09-181
P09-37, P09-38
S15-2
P03-94, P05-04
P09-67
P09-14
P09-55
P09-57
P05-10
P02-120, P05-22
P09-303
P06-34
P10-25
P02-60
OP01, P02-53, P07-07
P05-02
OP10
IS3-2, P09-140
P02-38, P02-46, P02-47
P06-36
S3-2
P07-15
IS4-3
P01-48, P01-50
YS1
P09-25
P01-18, P01-19, P01-32, P01-33,
P02-64, P02-65, P02-66, P02-89,
P09-352
P09-226, P09-227, P09-331
P05-17
P07-16
P09-215
P09-242
P02-15
P10-25
P09-04, P09-267, P09-273
P02-120, P05-22
P03-52
S7-1, P01-18, P01-19, P01-32,
P01-33, P02-64, P02-65, P02-66,
P02-89, P09-352, P09-356
P01-39, P01-40
P02-144
P09-230, P09-231, P09-232,
P09-233
P09-120, P09-145

Hwang, Jayeong
Hwang, Jihyun
Hwang, Jin
Hwang, Jisu
Hwang, Ji-sun
Hwang, Ju Young
Hwang, Keum Hee
Hwang, Keum Taek
Hwang, Kwontack
Hwang, Kyung Mi
Hwang, Kyung-A
Hwang, Lae-Hong
Hwang, Mi Sun
Hwang, Myungsil
Hwang, Ouibo
Hwang, Yeon-Hyeon
Hwang, Yu-Jin
Hyeon, Hyejin
Hyun, Do Yoon
Hyun, Ho Bong
Hyun, Ja-shil
Hyun, Jeong-Eun
Hyun, Ji Eun
Hyun, Sun Hee
Hyun, Ye Ji

P09-337
OP11, P02-78
P09-122
P09-256
P08-16
P06-35
P02-38
P02-54
P03-58, P03-59, P09-219
P02-38
S4-1, P06-36, P09-04, P09-267,
P09-273, P09-355, P09-356
P01-22
P09-25, P09-223, P09-330
S8-1, P10-16
P09-83, P09-84
P09-93
S4-1, P09-04, P09-267,
P09-273
P06-14
P10-08
P09-188, P09-343
P07-20
P05-13
P03-34
S11-1
P09-121

【I】

Il, Heo Seong
P06-19
Im, Jeong Yeon
P09-270, P09-274, P09-275
Im, Pu Reum
P03-15, P03-16, P09-270,
P09-274, P09-275, P09-276
Im, Sang-dong
P03-94
Im, Seung Bin
P01-16, P02-43, P03-28, P03-29
Im, Seung Tae
P09-83, P09-84
Im, Sungbin
S9-2
Im, Young-sun
P09-238, P09-239
Imm, Jee-Young P09-247
In, Gyo
P09-278
In, Yong Woo
P07-20
Islam, Md. Atikul P01-28, P02-77, P02-93
Islam, Md. Atiqual P02-125
Islam, Mohammad Zahirul P09-132, P09-173
Jang, Ah-Soon
Jang, A-yeong
Jang, Chae-Young
Jang, Chan Ho
Jang, Cheol Seong
Jang, Eun Young
Jang, Gill-Woong
Jang, Gwi Yeong
Jang, Gyeong Hwan
Jang, Ha Na
Jang, Ho-Yeol

- 515 -

【J】

P02-132
P09-07
P06-32, P09-334
P09-312
P02-76
P02-136
P01-01
P03-110, P03-111
P03-06
P09-305
P06-32, P09-334

Jang, Hwan-Hee
Jang, Hye-Jin
Jang, Hyunah
Jang, Hyun-Young
Jang, In-Bae
Jang, In-Bok
Jang, Jaehyi
Jang, Jae-Ki
Jang, Joo Hyeon
Jang, Jowon
Jang, Ki Chang
Jang, Mi Gyeong
Jang, Mi
Jang, Min-Hye
Jang, Seon Il
Jang, So-Young
Jang, Subhin
Jang, Woo-Young
Jang, Yebin
Jang, Yeon-Geun
Jang, Young Jin
Jang, Younghyeon

S7-1, P09-04, P09-54, P09-267,
P09-273, P09-355, P09-356
P03-94
P06-04, P06-05
P09-113
P09-40
P09-40
P09-316
P09-77
P09-77
P08-29, P08-37
P09-72
P02-141
P01-18, P01-32, P01-33, P02-64,
P02-65, P02-66, P02-89, P09-352
P06-33
P09-146, P09-193, P09-194,
P09-332
P07-06
P09-244, P09-321
P09-313
P09-83, P09-84
P05-35
P09-325
P01-02, P01-03, P02-03,
P02-04, P02-05, P02-06,
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P05-06, P09-59
Ryoo, Jong-won P10-01, P10-02
Ryu, BoMi
P09-122
Ryu, Chung-Ho
P10-04
Ryu, Gi Hyung
P03-35, P03-36, P09-124,
P09-128, P09-129, P09-130
Ryu, Hyo-Seon
P09-180
Ryu, In Soo
P02-136
Ryu, Jae-Ha
P07-03
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Won, Se Ra
Woo, Hayoung
Woo, Jin-Kyung
Woo, Junghee
Woo, Koan Sik
Woo, So Yeun
Woo, Soon Ok
Woo, So-Yeun
Woo, Yunju
Wook, Yung Jin
Wu-Ying

P09-168, P09-169
P09-75
P07-11
P03-02
IS2-2
P09-102
P03-62
P02-10, P02-11
P02-12
OP14
OP07
P04-08
P02-67
P09-56
P02-56, P02-57, P09-178,
P09-179
S4-3, P09-70, P09-104
P09-259
P09-21
P09-242

Xin, Dong
Xiuqin, Chen
Xu, Xiaotong

P09-290, P09-317
P09-59
P09-335

Yang, Chanho
Yang, Dawun
Yang, Eun Ju

P06-05
P09-14
P02-102, P02-105, P02-115,
P02-126
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【U】

【W】

【X】
【Y】

Yang, Gabsik
Yang, Hee
Yang, Hee Sun
Yang, Hye Jeong
Yang, Hye-Won
Yang, Hyiyoung
Yang, Jeung
Yang, Jin wook
Yang, Jinwoo
Yang, Jiwon
Yang, Jiyun
Yang, Jung Eun
Yang, Jung-Seok
Yang, Kee-Heun
Yang, Kyung-Mi
Yang, Seo-Jin
Yang, Seun-Ah
Yang, Seunghee
Yang, So Young
Yang, Tai Seok
Yang, Won-Kyung
Yang, Woo-Sam
Yeo, Soo-Hwan
Yeo, Subin
Yeung, Yuen Kwan
Yi, Kwon Taek
Yi, Tae-Hoo
Yim, Mi-Jin
Yon, Miyong
Yong, Yoonjoong
Yoo, Byeong Jo
Yoo, Byoungseung
Yoo, Gyhye
Yoo, Ji Hyun
Yoo, Jihee
Yoo, Jung-Yoon
Yoo, Min
Yoo, Seul Ki
Yoo, Won-Sang
Yoon, Chan-Suk
Yoon, Dahye
Yoon, Eunju
Yoon, Gyeonghye
Yoon, Ho-Geun
Yoon, Hyang-Sik
Yoon, Hye Min
Yoon, Hye-Kyoung
Yoon, Ji-In
Yoon, Jin A
Yoon, Jiwon
Yoon, Jungkee
Yoon, Ki Sun
Yoon, Kyong-sup
Yoon, Mi-Hye

P09-77
S3-2
P09-276
P07-18
P09-122, P09-295
P09-229
P09-297
P09-22
P03-39, P09-225
P09-249
P08-31
P02-97
S2-3
P09-68
P08-27
P09-254
P09-269, P09-271, P10-23
S3-2
P05-17
P08-20
P09-60
P09-188, P09-343
S16-2, P06-11, P06-12
P09-28
P01-37
P09-43
P09-95
P09-214, P10-17, P10-18
S14-1
P09-27
P01-16
P03-37, P03-46
P09-55
P02-01
P09-232, P09-233
P09-244, P09-321
P06-06, P09-30, P09-31
P09-109, P09-139
P02-84
P02-87
P02-135, P02-136
P08-31
P03-63, P03-64
P09-244, P09-321
P02-109, P02-143
P06-06
P09-30, P09-31
P07-08
P03-102, P03-105, P03-113,
P03-114
P06-04, P06-08
P09-19
P05-16, P05-17, P05-23
P09-181, P09-182
P09-45

Yoon, Mi-Ra
Yoon, Sangyoung
Yoon, Seon-A
Yoon, Taehyung
Yoon, Won Byong
Yoon, Woong-Kyu
Yoon, Young-Mi
You, Mikyoung
You, Yanghee
Youn, Geum-Joung
Youn, Kwang-Sup
Youn, So Jung
Youn, Young
Yu, Daeung
Yu, Dong Min
Yu, Heui-Jong
Yu, Hyeah
Yu, Jaeeun
Yu, Jeong-wan
Yu, Jin
Yu, Jin-a
Yu, Keun-Hyung
Yu, Rina
Yu, Seung Min
Yu, Seungmin
Yu, Sora
Yu, Su Hyun
Yu, Sungryul
Yu, Ting
Yuk, Heung Joo
Yun, Dae-Yong
Yun, Eun Ju
Yun, Eun-young
Yun, Hea-Yeon
Yun, Hyun Ju
Yun, Hyun Seok
Yun, Jeong Moon
Yun, Jung-Mi
Yun, Kyeong Won
Yun, Mi Young
Yun, Min-Kyu
Yun, Na-Rae
Yun, Ye-Rang
YunJung-Mi

P02-88
S7-3
P09-188, P09-343
P08-15
P03-10, P03-11, P03-12
FP1
P03-39
S12-1, YS-4, P09-10
P09-164
P02-84
P02-90, P02-92
P03-69, P03-70
P02-81, P02-85
YS-3, P03-76
P09-103
P02-39, P09-103
P09-192
P09-52
P09-241
P09-40
P09-303
P09-37, P09-38
P09-185
P09-252
P09-323
P09-154
P09-15, P09-17
P06-04, P06-05
P09-204, P09-205, P09-210
P09-131
P02-53
P09-154
P09-215
P09-364, P09-365, P09-367,
P09-368
P07-02
P09-195, P09-257, P09-259
P09-218, P09-219
P08-03, P08-04, P08-05,
P09-238, P09-239, P09-240
P03-28
P09-63
P09-103
P03-61, P04-07
P03-55, P03-56, P03-73
P09-237

Zhang, Guiguo
Zhang, Jing
Zhao, Jiangchao
Zheng, Yulong
Zuo, Guanglei

P09-309
P03-72
IS1-2
P09-220, P09-221
OP03
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2019년 한국식품영양과학회 국제심포지엄 및 제70차 학술대회

▶ 후 원: 농촌진흥청 국립농업과학원, 농업기술실용화재단, 광동제약,
대상주식회사, 그린그래스, KGC인삼공사, 식품의약품안전처,
식품의약품안전평가원, 에이치엘사이언스, 한국식품연구원,
국가식품클러스터지원센터, 한미양행, SK바이오랜드,
제주감귤웰니스사업단, 대상라이프사이언스, 휴롬, 이롬,
이롬플러스, 한국건강기능식품협회, 이뮤노텍, 한국야쿠르트,
발효미생물산업진흥원, 제주특별자치도개발공사,
제주특별자치도, 제주컨벤션뷰로, 한국과학기술단체총연합회

▶ 협 찬: 광동제약, 동아오츠카, 웅진식품, 농심, 오뚜기라면, 한국야쿠르트,
풀무원, 내츄럴엔도텍

▶ 전 시: 광동제약, 대상, 이롬플러스, 제주특별자치도개발공사,
순천천연물의약소재개발연구센터, 이앤씨바이오, 코린스테크,
농업기술실용화재단, 그린그래스, 파미니티, 한국한의약진흥원,
안전성평가연구소, 제주테크노파크, 랩테크, 신우코퍼레이션,
비케이바이오, 올뉴사이언스, 한미양행, 밀테크, 뷰키코리아,
제주탐나씨푸드, 제우스, 제주특별자치도 경제통상진흥원,
식품의약품안전처 건강기능식품정책과, 인실리코젠,
고려대학교 세종 머루포도사업단, 제주향, 위드오, 오존에이드,
유로사이언스, 휴온스내츄럴

법무법인 동광(東光)
민경철 대표변호사 주요 경력
●

●

●

2002. ~ 2016. 검사 재직
검사 재직 당시 식약처 파견 근무
식약처 내 ‘수사 조직(위해사범중앙조사단)’과
‘감시 조직(불량식품근절추진단)’을 동시에 지휘
보건복지부, 식약처, 금감원, ㈜이롬 등 다수 기관 및 회사 자문

▶법무법인 동광(東光)은 귀사의 법무팀이 되어 드리겠습니다.
법무법인 동광(東光)은 귀사가 법무 부서를 설치·유지하는 비용보다 훨씬 저비용으로도 귀사의
법무팀으로서 귀사에 맞춤형 법률서비스를 제공하고, 풍부한 법조경력과 다양한 전문지식을 갖춘
전문인력을 바탕으로 충실한 법률서비스를 제공하여 고객신뢰를 형성하겠습니다.

▶법무법인 동광(東光)은 탁월한 실력을 갖춘 전문가들과 함께 합니다.
법무법인 동광(東光)은 제41대 검찰총장으로 활동하신 김수남 변호사를 주축으로, 서울중앙 지방법원
부장판사로 활동하신 임동규 변호사와 검사 출신 민경철 변호사가 공동으로 설립 · 운영되고 있는
법무법인입니다. 탁월한 실력과 풍부한 노하우를 갖춘 법률 전문가들로 구성된 법무법인 동광(東光)은
귀사에게 최고의 법률서비스를 제공해 드릴 것입니다.

▶법무법인 동광(東光)은 고객과 공감하고 고객의 이익을 최우선으로 생각합니다.
법무법인 동광(東光)은 고객과 맺은 인연을 소중히 생각하고 함께 성장하고자 합니다. 고객과 미팅, 전화,
문자, 이메일 등으로 언제나 신속하고 충실하게 소통하여 공감하고, 고객의 이익을 창출하겠습니다.

화

02-553-0013

홈페이지

www. lawfirm-dg.com

전

서울 강남구 테헤란로8길 44, 6층(역삼동, 유진빌딩)

ShinWoo Co., Ltd

(주)신우코퍼레이션

Natural Food Ingredients & Products
1. 회 사 명 : ㈜신우코퍼레이션 (SHINWOO CO., LTD)
2. 기업 형태 : 법인/벤처기업
3. 대표 이사 : 박신재
4. 주

소:

- 본 사 (공장/기업부설연구소) : 경남 진주시 문산읍 월아산로 991, 303호

함께하는
신뢰의 공동체

- 사무실 : 경기 의왕시 성고개로 53, 에이스청계타워 A-718호
5. 사업영역 :
1) 기능성 식품원료 및 식품 등의 제조, 판매, 수출입
2) 천연물 기능성 소재 연구개발
▶ 생물화학소재산업 중심의 우수한 인프라를 구축
▶ 제품개발 및 시제품 생산에 필요한 시설ㆍ장비 구축 (HACCP인증)
▶ 다양한 기술지원, 인력양성, 마케팅 및 산ㆍ학ㆍ연ㆍ관 네트워킹 등 종합적인 기업지원 시스템을 구축
Dairy&Functional
Products

※ ㈜신우코퍼레이션 지원업무
기능성 원료개발
및 시제품 제조

Natural Plant
Extracts

Dietary
Supplemen
t

내 용
원료 구매

※ 장비현황 (HPLC 등 자체분석기기 보유)
자체보유
장비명

규 격

HPLC

Agilent 1200 * 1ea
Agilent 2400 * 1ea

GC

Shimadzu GC-2014 * 1ea

분광광도계

Azzota SM1600 * 1ea

인큐베이터

COSI incubator * 1ea
LSI-3016A * 1ea

클린벤치

LCB-1203B-A2 * 1ea

드라이오븐

COSI dry oven * 1ea

고압멸균기

TOMY SS-325 * 1ea

추출기

20 L * 2ea
150 L * 1ea
600 L * 1ea

농축기

1 L * 1ea
150 L * 1ea

분무건조기

5kg/h * 1ea

믹싱탱크

500 L * 1ea

혼합기

200 L * 1ea

스팀보일러

300 kg * 1ea

원료의 특성 자료 검토(논문, 특허 등)

원료
표준화

지표(유효)성분 설정
지표(유효)성분 분석법 확립
미생물 안전성 검사
이화학적 특성 검사
제조공정 확립
추출조건 확립

제조공정
표준화

여과조건 확립
농축조건 확립
건조조건 확립(분무건조, 동결건조 등)
대량생산 가능 위탁업소(OEM/ODM)

Fruit / Vegetable
Juice, Concentrate

사 진

※ 바이오산업진흥원 분석장비 및 생산설비 추가 이용가능

 E-mail : shinwoo@shinwoocorp.com , Web : www.shinwoocorp.com , TEL : 031-383-0030 , FAX : 031-383-0034

풍요로운 삶을 창조하는 기업

Nature, Science & Life

GMP 지정업소

|

발효·추출·정제 전문

|

맞춤형 소재 개발

|

공동연구개발

| 건강기능식품 소재 |

히알루론산 자외선에 의한 피부손상으로부터 피부 건강 유지에 도움을 줄 수 있음 (제2017-2호)

개별인정형

유산균발효마늘추출물 간 건강에 도움을 줄 수 있음 (제2016-16호)
당귀등추출복합물 노인의 기억력 개선에 도움을 줄 수 있음 (제2011-3호)

발효홍삼농축액/분말

수용성 이소플라본

수용성 밀크씨슬추출물

바나바잎추출물

수용성 홍경천추출물

수용성 은행잎추출물

| 일반식품 소재 |
발효율피추출분말

귀리추출농축액

콩발아배아추출분말

식물혼합추출물
(지황, 인삼, 백복령)

발효우슬추출분말

대두추출분말

상황버섯추출분말

발효녹용추출분말

15곡 발효효소분말

도라지등복합발효농축액

히알루론산
(천연첨가물)

SK 바이오랜드㈜
안산공장 · 식품연구소

GMP · ISO 9001 · ISO 14001 Certified

경기도 안산시 단원구 만해로 152
Tel. 031-8085-7500
Fax. 031-8085-7509
www.skbioland.com

