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JECFAoI A= A% Ul Mlzsdl k&S o] 10.0 ppb
2 qtAskaL Qlow EUA & §A Wl Wiz gd=s
) 2.0 ppbE AT E3] olive oil W WMz #
&2 v, 2494, 290 ZF YR 2.0~5.0
ppb?] Ze]7F QL el A9- 10.0 ppb ©13}, o]g
of, ¥ 257t gl ~oAE 8 heavy PAHsE 7|02
71 2.0 ppb ©]3}, 5 5.0 ppb ©|&t= 7|+ A}
glom 5 GSFS(German Society for Fat Science)®l
X+ % PAHs €<% 25.0 ppb, heavy PAHs &2
5.0 ppb 7]Eo. 2 #HElaka ATh®).
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Acenapthene AC Ci2Hio0 154 O.e
Acenapthylene ACL Ci2Hg 152 oﬁé
Anthracene AN CusHio 178
Benz[alanthracene BaA CigHi2 228 OOGG
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Benzolalpyrene BaP CaoHiz 252 O o~ C
Benzo [ blfluoranthene BbF CaoH1z 252 . ’O
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Group 1 stolwl ol 2ot &4 (The agent is carcinogenic to humans)
Group 2 2A "Jfﬂ “EL%L%%? =74 (The agent %s prob.ably carc.inogen.ic to humans)
2B Q1A #et7s &2 (The agent is possibly carcinogenic to humans)
Group 3 olA] Wl 9= EdE BRI £ Qe 24

(The agent is not classifiable as to its carcinogenicity to humans)

Group 4

oA wreld Z4 (The agent is probably not carcinogenic to humans)

a1, o] A5+ JECFA, EFSA(European Food Safety
Authority) FollA b H7F A5 2 A&k 9lom
Wz 2 PAHs 3858 ZUEHHS 93 sampling
protocols¥ 41 WS AlFastal St

PAHs 271 o/do] WAl el 7} §3e f7]13tE =
A gEgdsy F71EY B9 da Al FAMER AdE
th(1D). Mz 2 PAHs7} JA -wlEs & 7142
3l (pyrolysis) 34 3 G A (pyrosynthesis) P&
o] FAAY, F7 8L LA FEHo=z FalHo] &
ot Z2 BAERE Yo A= (pyrolysis) o] 2
T RhAgel 2 gz AdES VA AR Az
(pyrosynthesis)S E3 PAHsE dA3H12). d2 &
W, Methane, acetylene, butadiene©] 1,2-diphenyl-
ethylene, 1,2-diphenyl acetylene, triphenylene,
benzl[flindene 5o& WFH= Ao A w7}t
Z713ke whel PAHs7F A ®th 19 12 Diels—Alder
Hhg-of o3l wixT o] P E = HAUSFLE {7 &
o] moA FE3=EHA AAH¥ ethene, propene,
1,3-butadiene 5°] Diels-Alder w2l 2¢l&l cyclic
alkenes Pt AS HolErh A HE cyclic alkene
2 Gpast gkl o8] dd 1gE ke WEkE gkt
=2 A 53 o]25-H naphthalene, phenanthrened}
% PAHs7F A€ TH13).
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[ AR BN A8 Ads] 1B AN | gae] 288 5 QS 0xTA Ads A7 Aol
1 e} = =] 5 5 ] =
o2y 4xE 7 ok 3+ Ao CEsk Wiy A
| % 220£5°CAlA 1525802 W 98 B0t | 1HE 92 7pseloh T Aol N AE nE
T AbE Abalell eata Sl 7] Egol W 4 Y%
| BANN AN BE, B2hste] wy) | = =tk BAe] o] 2us] Wad Ao Alw
! Gl=n
| 150°C °lat= W7t |
1 ——
[3471 £5 90£10CE fAstol Hete] 718 A% | =nEs
1
’ olEd AAE g A% ‘ 1. Seo I, Nam H, Shin HS. 2009. Determination of polycyclic
! aromatic hydrocarbons in sesame oils derived from ses-
’ T A AL oA W1 ‘ ame seeds of different places of origins. Korean J Food
Sci Technol 41: 21-26.
= 2. 27| 5 Y Hizmal 2{Zbsh diH(Alokz| 2013) 2. Hwang KS, Hawar WS, Nam YJ, Min BY. 1984. Quality
evaluation of sesame oil by high performance liquid
— chromatography. Korean J Food Sci Technol 16: 348-352.
Ao HIX 2 al HA{E ,
AMEFAl L Wxma & PAHs M| 3. Jang GH. 2011. The changes of benzo(a)pyrene in sesame
oil affected by processing conditions. ./ Korean Oil Chem
F 62 A8FA Ul Wlzyd 2 PAHs9] #4710 o Soc 28: 464-471.
3 o kot AE = wlxyd 2 PAHs 22 4. PYFEdlo] 72 2007. 3 F7E - F7)E SOl 2
. - &4, http://stock.mt.co.kr/vi tview.php?no=200709
AE matrixt} AAo] whe) thEn] B3 28870 Ao =4 p://stock.mt.co.kr/view/mtview.php?no

hexane, methanol, acetonitrile, acetone, acetate &3}
2o g FEHo| o] &HT}. =& F florisil catridge,
silica catridge, Cis catridge, gel column, gel per-—
meation chromatography(GPC)E ©]&-3}¢] PAHs<]
AA AA 2 FAE AX L A3t 3t £ HPLC-
FLD, GC-MS 53 #& 7|7]2 #43h}h(25-32).

o}

S
TL=—0

0609381479445&type=1.

. Butler JP, Post GB, Lioy PJ, Waldman JM, Greenberg A.
1993. Assessment of car cinogenic risk from personal ex-
posure to benzo(a)pyrene in the total human environ-
mental exposurestudy (THEES). J Air Waste Manag Assoc
43: 970-977.

. Chung SY, Sho YS, Park SK, Lee EJ, Suh JH, Choi WJ,
Kim JS, Kim M, Kwon K, Lee JO, Kim HY, Lee CW. 2004.
Concentrations of polycyclic aromatic hydrocarbons in
vegetable oils and fats. Korean J Food Sci Technol 36:
668-691.

7. Kim HI, Song DS. 2008. Minimizing benzo(a)pyrene content
A Z71E W dzaA A733tE ¢ste] A5 A4y in the manufacturing of sesame oil and perilla oil. Korean
B 5 7|5 A= 34 Al HRWA 273t Porof gt =8 I S5
5311 53 U8 2 ¥

(1) ¥lEg sheEgr] Wiel 37 ATAA b Aa BA bl g7 Wl B A4
g do] Azte ¢ | (2) ¢E7] 22 (5~7 km/em?), WA 27 (240~260°C, 15~258) 0.2 | WA 2 7FAAZE @Eo
25 Az 2 22) 7hekete] THAAIHE B 2 Ve W Az

(3) & Al g e 8] Wil 2bag Apdste] Bebd A4 wA | 89% A7)

(1) A% ol &3te] I == AA
Az ds BRI % j?i%ﬁg%w%) ®oEE e el A e 2% 200~220°C &
A e AE Az e o o e A2 715 U Wz
Aot F1E AR () gl 2a045eC, 25008 Bl @71 W A # A e T
°r (5) BAd7] ol &dte] A 2= FE A e

(6) Az=Ae] A7) wtoz A= {7

(1) ZAEHE0~60)S &3l o1& AA
w7 2e oladt w | 2 ] (241 150~150 Orpm/3z, 3~102)% 3 374 A4 A - )
2od Aze 2 | D FA W 22 90~100°C 744 /& A w7l B AxGEH2E: | 9] 7)E o) A AT
= S 2(9* o 150~250°C) W izl 77~90% A
&)E TS 0T ) B 2AGIHeE: 200~350°C, 70 W &% 100~180°C) 24 | 73}

b
(5) W7 & A F5& ol&ste] A v 2% 100°C o] ét= A 8}
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H 6 YIZN3 Y PAHs B4 A7E
axel 1] _
] 72 A #4 =
* Liquid-liquid
a0 extraction * solid phase extraction | HPLC/
A8 (25) » dimethylformamide: « florisil catridge FLD BaP
water (9:1), n-hexane
Crude and refined coconut | | Liquid-liquid
oil, Crude sunflower oil, ducmiian . . AC, PHE, AN, FA, PY,
. ! extraction * solid phase extraction | HPLC/
Palm oil, Palm kernel oil, « dimethvlf de: sl trid FLD BaA, CRY, BbF, BKF,
Palm stearine, Olive oil }me y.ormaml e stica catridges BaP, DahA, BghiP, IcdP
26) water (9:1), n—hexane
Virgin olive oil, Olive oil, 'Eﬁﬁigé?lmd » Sep-Pack silica HPLC/ | oo o
Vegetable oil (27) catridges FLD
* n-hexane
Sunflower oil, Coconut oil,
Olive pomace oil, Virgine | ¢ Liquid-liquid GC ?2 lAjg g];’APEIg%{AN’
olive oil, Grapseed oil, extraction e silica gel column ’ ; ’ ’
Toasted sesame oil, Palm | * Cyclohexane /MS BbF,’BkF’ BaP,Daha,
oil (28) BghiP, IcdP
* Liquid-liquid Na, AC, FL, PHE, AN,
Virgine olive oil (29) extraction « solid phase extraction | HPLC/ | FA, PY, BaA, CRY,
g * n—hexane:dichloro e silica cartridge FLD BbF,BkF, BaP,DahA,
methane(70:30) BghiP, IcdP
Olive oil (30) .Sii)rearcct%tlllcal fluid + silica gel column HPLC/ | BaA, BeP, BbF, BKF,
& FLD BaP,DahA, BghiP, IcdP
* methanol
Soybean oil. Sunflower oil * Liquid-liquid Na, ACL, AC, FL, PHE,
Sesame oil YGroundnut oily extraction * solid phase extraction | HPLC/ | AN, FA, PY, BaA, CRY,
Corn oil dlive oil (31) | eacetonitrile:acetone * ProElut Cig cartridge FLD BbF, BkF, BaP,DahA,
’ (60:40) BghiP, IcdP
* Liquid-liquid
. extraction » gel permeation HPLC/
Vegetable oil (32) * cyclohexane: ethyl- chromatography FLD BaP
acetate (1:1)

AC: Acenapthene, ACL: Acenapthylene, AN: Anthracene, BaA: Benzlalanthracene, BaP: Benzolalpyrene, BbF:
Benzo[blfluoranthene, BghiP: Benzolghilperylene, BKEF: Benzo[klfluoranthene, CRY: Chrysene, DahA: Dibenz[ahlan-
thracene, FA: Fluoranthene, FL: Fluorene, IcdP: Indeno[1,2,3-cd]pyrene, NA: Napthalene, PHE: Phenanthrene, PY:
Pyrene.
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12.

13.

14.

15.

J Food Preserv 15: 556-561.

. Sung TK, Lee JS. Lee HG. 2012. Benzo(a)pyrene contents

in commercial vegetable oils and changes during process-
ing of vegetable oils. Korean J Food Sci Technol 44:
269-273.

CAAFTFAE 244 2009, FA Y VM-Il wE Wz

w9 g s
International Agency for Research on Cancer (IARO).
http://www.iarc.fr/index.php

2| F ol ekE b A, 2010, ThIFZESI 4,

Mastral AM, Callean MS. 2000. A review on polycyclic ar-
omatic hydrocabon (PAH) emissions from energy gen-
eration. Environ Sci Technol 34: 3051-3057.

Phillips DH. 1999. Polycyclic aromatic hydrocarbons in the
diet. Mutat Res 443: 139-147.

2] ZE ol okZ kAT /9. 2010 “4)E F Wz AE
H B AR A HFEIA.

Jeon HS. 2010. Reduction of benzo(a)pyrene in pressed

16.

17.

18.

19.

vegetable oil. MS Thesis. Chung-Ang University, Seoul,
Korea.

Seo I, Nam H, Shin HS. 2009. Influence of polycyclic ar-
omatic hydrocarbons formation in sesame oils with differ-
ent roasting conditions. Korea J Food Sci Technol 41:
355-361.

Park MH, Jeong MK, Yeo J, Son HJ, Lim CL, Hong EJ,
Noh BS, Lee J. 2011. Application of solid phase-micro-
extraction (SPME) and electronic nose techniques to dif-
ferentiate volatiles of sesame oils prepared with diverse
roasting condition. J Food Sci 76: C80-88.

Kim SU. 2007. Comparative study on the content of ben-
zo(@)pyrene in sesame oil by manufacturing method modi-
fication. MS Thesis. Seoul National University of Science
and Technology, Seoul, Korea.

Choi SK, Choe SB, Kang ST. 2014. Reduction of ben-
zo(a)pyrene content in sesame oil by using adsorbents. J
Korean Soc Food Sci Nutr 43: 564-569.
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20. Kim EY. 2011. Trial to reduce PAHs contents in the proc- method for the determination of 27 polycyclic aromatic
ess of sesame oil. MS Thesis. Kyungpook University, hydrocarbons (PAHSs) in oils and fats. Food Addit Contam
Daegu, Korea. 24: 635-651.

21. 2]F o) oFEekAA]. 2013, Fr)E Wiz d X743 wwd 29. Sabrina M, Conte LS. 2002. A rapid method for polycyclic

22. £ 2010, Mz Ho] A7E 2 Al . 30 aromatic hydrocarbon determination in vegetable oils. J
£-3] 10-2011-0134733. Sep Sci 25: 96-100.

23. o] R, 2011, Wz A S WA TA] &= A& A=z 30. Lage Yusty MA, Cortizo Davifia JL. 2005. Supercritical flu-
W F7NE3S 10-2012-0098212. id extraction and high-performance liquid chromatog-

24. 71439, 2009. Bt} 7|&S o] &3 Mz A A3 F7)E, raphy-fluorescence detection method for polycyclic ar-
E718 A4 9. 3 ES 20-2010-0012075. omatic hydrocarbons investigation in vegetable oil. Food

25. 2 F ol kb A, 2008. AF F W3 A AU, Control 16: 59-64.

26. Barranco A, Alonso-Salces RM, Bakkali A, Berrueta LA. 31. Zhao WJ, Chen XB, Fang L, Li CL, Zhao DY. 2013.
Gallo B, Vicente F, Sarobe M. 2003. Solid-phase clean-up Determination of light-medium-heavy polycyclic aromatic
in the liquid chromatographic determination of polycyclic hydrocarbons in vegetable oils by solid-phase extraction
aromatic hydrocarbons in edible oils. J Chromatogr A 988: and high-performance liquid chromatography with diode
33-40. array and fluorescence detection. J Agric Food Chem 61:

27. Vazquez Troche S, Garia Falcon MS, Gonzalez Amigo S, 1804-1809.

Lage Yusty MA, Simal Lozano J. 2000. Enrichment of ben- 32. Wang H, Zhao L, Yang HM, Guo QL, Shi HL, Pan HY, Zhao

zolalpyrene in vegetable oils and determination by HPLC- LP, Qian C. 2014. Determination of benzo(a)pyrene and

FL. Talanta 51: 1069-1076. aflatoxins (B1, B2, G1, G2) in vegetable oil by GPC-HPLC-
28. Rose M, White S, Macarthur R, Petch RG, Holland J, FLD. Anal Methods 6: 1545-1549.

Damant AP. 2007. Single-laboratory validation of a GC/MS



