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Postbiotics: Development of Novel Probiotic Product

YoungKyoung Rhee
Research group of Traditional Food, Korea Food Research Institute, Wanju, Jeonbuk 55365, Korea
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Table 1. Domestic probiotic market status

Total sales amount Annual growth

(Billion, won) (%)
2012 519 A27.9
2013 804 A54.9
2014 1,388 A72.6
2015 1,579 A13.8
2016 1,903V A20.5

DDomestic: 1,569, Exports: 334

E-mail: ykrhee@kfri.re.kr, Phone: 063-219-9319
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a Gram-positive bacteria

Other cell surface proteins
and secreted proteins

g P

Glycoproteins

Fimbriae

CPs

Peptidoglycan

b Gram-negative bacteria

Other cell surface Glycoproteins

proteins and
secreted proteins
——

Flagella

Peptidoglycan

Fig. 1. The cell wall structure of gram (+) and gram (-) bacteria (6).

7174, & F(FD] v A& gi& 48T 5 A=
2 7FA Z]s=o] sl vk 18y Gram A
Lactobacillus sp. 52 AFHLE n P& Y179
B337] fd, XSS S8 s HE 2T
(Peptidoglycan, PG} o]& FAsta Q= Heol=
(Teichoic acids, TA), 39 t}d(Capsular polysac-
charides(CPS)), A=Y v} (Wall polysaccharides
(WPS)), AlE¢ t}d(Extracellular polysaccharides
(EPS)), ¥¥ @A (Surface protein =+ Cell wall
protein)e] H3e 22 LA E S 9tk Gram 24
o] Fxof HlgtH FE =Tl B4 ¥ FAE 54

R o o

o] AT (Fig. 1)(1,4).
Gram ¢4 Ax¥ F47 932 g5 g
(Table 2).

HE|==2|Zt

Gram ¥4 AxH o] T8 74 842 FEHES
ZF2 N-acetylglucosamine(GlcNAc)Z} N-acetylmur—
amic acid(MMurNAc)7} B-1,4 A¥S o] F1 9Jow, 30
~100 nm®] 77 FAZ Yi-& HEs ) o] Fx2&
7IWko 2 glo]zAkel Wall teichoic acids(WTA)7} &-f
Asto 7 AAE] 9L, anion glycopolymers$l CPS

Table 2. Role of cell wall constituents in lactic acid bacteria (4)

Role

O-acetyl of MurNAc

O-acetyl of GlcNAc
N-deacetylation of GlcNAc

PG Amidation of D-Asp

Amidation of mDAP

Resistance to lysozyme

Activation of autolysis

Inhibition of major autolysin Acm2
Resistance to lysozyme

Inhibition of autolysis

Inhibition of AcmA major autolysin
Resistance to lysozyme

Inhibition of autolysis

Resistance to nisin

Essential for growth

Control of septation

Increase DacB L,D-carboxypeptidase activity

WTA
LTA
TA alanylation

Teichoic
acids

Bacterial morphogenesis and division
Immunomodulatory properties

Cell morphology

UV stress response

Protein secretion

Resistance to nisin

Bacteriophage receptor

Adhesion to epithelial cells

Decrease of anti—inflammatory properties
Colonization of mouse GI tract

Polysaccharides

Cell division and morphology
Bacteriophage receptor

Protection against phagocytosis
Immunosuppressive function

Decrease adhesion and biofilm formation
Protection against antimicrobial peptides
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WTA+= W55 poly-ribitol phosphate =+ poly—
glycerophosphate chains® ©|## Qo HNE|=Z ]
2+59] MurNAc®] C6-hydroxyl”]el phosphodiester
Aoz Adx AUt nAE AxE A 2 FH {FA4
Q8% 24 dHA Yk
A &A1 A5 AL T nAYEANA WTA
o LTAS A AL ME HE FRE 71A vhs
AAA A}l Lactococcus lactisdll H3F A7 ol A
D-anylation®. & iz Eu]o] ks njz 8 olz}
UV stressol] 3+ A&Ad, o] 24 S22 nisinoll
e AggS A ok T3 TLR2(Toll-like re-
ceptor 2)9} Agsto] A A A Ao A cytokines
HE frestal, &5 287148 S8l oAz A&
sk B o] Sl slo® JERTHA).
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M=s Chg

Gram ¥4l AEHl= 1 720 FF thdZo]
@AY S-S A 37 FHE Eshd D A
AE BTo R Wl EE thgo] Al s A
9, 2) MAE Al gTAes vt
S U T, 3) kel 7 7HA U
= 718 AEE TR s
o ol AxHel A8 gedse T, 24, A%
HEol vl vhety AMAAE et 22 A ds
F8-3he] kg 9ol = biofilm BAE S AEe] A
3R oh el dEAIFES B4 WshTls Eels A

o

Al o] FTH4).

TH CHHE

AEAA e G 5~10%= MAE AXE
o= FH|Ear, AR oot As FAlekE T ol
FA At} o] F e ZEnpo] ¥ o] A A& Gl(Gas-
trointestinal) tract oA A&, FHAHAGA 9] F&
A8 T A e Aom A AUtk GRAS(Gener-
ally Recognized as Safe) grade® AR &= F-AFF9]
Gl tract®] F#AHRS Aslele A58 ild =+
s sk HaEg WE R of AR AT WAl A
of 7199& Ao 2 dE & FFo] o] FxFo| gt

AT AT TEBEL A 75 FAF AAAE
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Table 3. Differences between probiotics and their products

Probiotics (live organisms)

Probiotic products (dead organisms)

Definition

host (7)

Live microorganisms which when administered in
adequate amounts confer a health benefit on the

Nonviable bacterial cells and their cell
wall fractions

Mechanisms for
functionality

bacteriocin

* Direct inhibition against harmful bacteria
producing carcinogenic substances in the GI tract
* Producing organic acids, essencial nutrients and

* Influence on the mucosal immune
response of the host

* Normalization of microbiota by host
immune system recovery

* Influence on the microbiota and immune

response of the host

Characteristics
during products
processing,
storages and
distribution

organisms (Powder or capsule)

» Application of expensive processing storage
technology to prevent degradation of living cells
during production, storage and distribution
(freeze drying, cold chain system, etc.)

* Restricted product form considering water
activity to prevent the degeneration of live

» Storage on room temperature

* By some kinds of bacterial strains,
application of economic drying methods
such as spay drying

* No restriction for product type
(Beverage, snack, candies etc.)
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