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Acrylamide concentration in domestic foods
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ABSTRACT - Acrylamide in various food samples in Korea were monitored during the period beginning August
2006 through May 2007. A total of 471 food products that were purchased at local markets were categorized into 17
groups and analyzed for the acrylamide content by using an LC-MS/MS method. Food samples that were selected
based on special consideration such as expert consultation, Korean food consumption data and food market shares
were considered to be representative. There are very large variations in acrylamide levels within tested foods. Acryla-
mide content ranged from ND(not detected) to 4,002 pg/kg with all tested samples. Acrylamide levels are relatively

high in ‘cereal’, ‘coffee’, ‘potato snacks’, ‘biscuit’,

‘chocolate’, and ‘prune juice’. Acrylamide was also detected in

fruits, vegetables, Korean traditional cookies which are considered as safe for acrylamide.
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ofzdolnlol= FFEEHA(EE 99% o)) v,
glacial acetic acid(&°% 99% ©1)T  Sigma-Aldrich(St.
Louis, USA)ZH-H 7HYstdor, WRrEFEZAZ A8
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Omnisolv, EM Science(Gibbstown, USA)IA 9] 8} ch.

HE7PI

B2 A% AR&3% Liquid chromatography-tandem mass
spectrometry+ S2100 Solvent Delivery system (Sykam,
Germany)3 4% Quattro Micro(Micromass UK Ltd.,
Manchester, UK)& AH-3123t}, tlo|El 814 (spectral analysis)
S 913t MassLynk version 3.55 A3 on, A=
ZotEa#]3(Liquid chromatography)®] ZH-2 Aqua C,
(2 x 250 mm, Phenomonex, Torrancey AH8-34 T} A&
o) #23lsl7] 918} WA 7] (Hanil science, Korea)g A}-2-
slggom, o 9 AIZEREAES 93 7% 7i(Shaking incu-
bator) (KMC-8480SF, Vision scientific Co., LTD), 231%
(AL )y4152) 7] (High speed refrigerated centrifuge) (SUPRA
22K, Hanil Science Industrial, Korea), 4% 444
2] 7)(Micro centrifuge)(Marathon Micro High Speed
Centrifuge, Fisher Scientific, USA)YE AM&-381% T} A8
AAE 938kl PVDF Micro-spin filter tube(Alltech
Associates, Deerfield, USA)9} & FH<] SPE 7FEZ A
C,°l 450 3l OASIS HLB 6 mgst SCX$F SAX7H
25 27350 )& Bond-Elut Accucat® ZHZ} Waters
Co.(Milofrd, MA, USA)$} Varian Co.(Harbor city, CA,
USA)C.27E T3
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o] NEE Y& o]&3d #H8e F, 19 AEE
50 ml®) polypropylene copolymer centrifuge ware(Nalgene,
USA)I Y32 0.1% 7Hv)2kel]l £&)3t 200 ng/ml &&= W
Bgsgd [miol HPLCHE & 9mlE 7igh & 2 &31s)
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5 EHANZ B 05mlE ZHME §, F 15mlE o
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LC/MS/MSE 0] 8¢t ofIgojuto|= &4
ol FAOR 05% WEEH 02%FAHE TR &9
sted AR om, U A8 g2 25 ul, 2 1T ml/
min®|$1t}. Source temperature= 120°C, desolvation tem-
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perature= 240°CE AME-3IE o1, 8*%10* Torr 89| o=
& collision gas® ARE-3}3L, 45v collision energyZ Al
B3} electrospray positive ionization ©]83}4] multiple-
reaction monitoringMRM)L. 2 m/z. 72 — 55, 75 - 58%
Azt ofadolulo]=e} B4 13 THYALE X FH
olmgolntol =& &Y Dwell timeS 13, inter scan
delay time2 0.02x %t}
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X7 (Confectionaries)

m W= WH(Bread or rice cakes) ¥ H| 2 (Biscuit), £~
W (Snack), 33} (Korean traditional cookies)E X &dl=
725 (Dried cakes), &2 8l (Chocolate), AP (Candies)Z
THE AAFE BANEE T 7P =2 9] ol =Y
oluto] =7t AZHUT. HAAFE HF 5 o= Eotw}ol
2o HAENES TP & BAFE AEFLOEA AEL
U &R 3m ofmdoetutel =7t 7P Wol HEH
= AEY FF F sholrh WFY ofmHolvlol==
ND~77 pg/kg ©13L, ND~17 ughkge] otz Eofrto] =7}
AEE 2"WF(Loaf bread), 11 pugkg ©l3e] AolaF
(Cake), 22 png/kg ©l5te] ofadojrto|=rl HAEH 9=}
(pizza) T3 22 AFIEFL 718 A9 vsstAY
OF7E A2 ko] ofm™otmtol=rt HAEHATH EX
(Doughnut)®] 7% S+ 243 pug/kgd] ot dolrto] =7}
AEHAL, o= 30 ughegelvlel otadepriol=g AE
gk ¥k 5293} FDA'C'"9] AE 3 Bgt Aot dF A
BoME 77 pgkedl B2 559 ofagotrtol=t HAE
Ho2M AAF F 7P B2 ¢ ofm¥oluto| =& 3
et Aoz waR T

9 (Rice cakes)? $+3H(Korean traditional cookies)9] 73
$- Z}7} ND~42 pg/kg, ND~105 pg/kge) otadolrfo] =7}
A&t o] 3 «okh(Yaksik)’, “2 (Glutinous rice cake)’,
‘773 (Gangjeong)’®] A9 A|lF- A EFL W & 2F Bt
T B2 9] ofmdotulo|=g idte Ao® e
wot © 5 AE z¥EFe A /e
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Wl wel 2 HEFe] gkl Aoz AdHY, ol of
Aolujol= 9}l FAF}Y AR FATE 2 If
AEQ AL 2 ZEYH o]& AE w2} of=Zo}
mlo)Ert B FFEOE HEE F USS HoAFE AH
2 & 4 AUk

H) A7) % (Biscuit)?] 73-% ND~1016 ug/kgZ AE=H AL,
ol 71&o] HEH olmYolrlol= HEHH VKT F
Zolqth. HAAH & VR Bag AW (Hard tack)®l
% otz Yolmlo|= HEFE ND~224 ugkg == o
Mol At vl o, 397~795 ugke HH A
& By ) 509 A7 Axe} Blwsty 44ds|
3 Azo|ry. 2] B A HE F M B ¥
ofzigolntol =7t AZEFHUTE L FAME FAIE
s 982 3 A2 (Potato snack)d] o olutol=
= 195~4,002 pg/kgo 2 AL 9] 2 (Other than potato
snack) o] olzidolnte| = A&7 ND~1,200 pg/kg
v AL B4 o BE Pl AEHARS ¢ 5 AT
E3 A o 29 MR e 48R UE 29
A B}t vl P E ol &d KX FH B
olzidolno| =t AEHE 5 FUFE wWE o= o}
o= Fko] zo|E E 4 Utk ol& ofZ™olmie| =9
Aol 7+e FRo R 7 AFolgs 2 A5
gEidiths 7129 AFE oA @ I FE Ad
3 ¢ e, kel e) olagolutolE HEFES Ht
1,672.8 pg/kgl 2 W% ¥ FFE& YEileH, IF
W A7 7F ofmolmlol = o] Zpol7} ThE o= IF
B} 2 Aoz Yyt ole diks AFE 7t ok=ad
ofmfol = 9] FaFo] o]zt AF W] AFE Y], THEE
A 23 A YAEe] Aeld s 2AE ¢ ke
olzzzolnlol= Aol tigt A5l ofs) AHE 5 JTH.
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Table 1. Acrylamide levels in Korean food products: Confectionaries
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Food product Commodities Numbers of _ Concentration.of acrylamide (ppb)
Samples Minimum Maximum Mean = SD
Confectionaries
Loaf bread 5 ND 17 7.6+8.4
Cake ND 11 55+78
Pastry (Croissant) 2 15 21 18.0+4.2
Bread or rice cakes  Doughnut 12 ND 77 243 +£26.6
Rice cakes 8 ND 42 11.1 £19.1
Pizza 3 ND 22 127+11.4
Dumpling & Hotdog ND 14 35+7.0
Biscuit 21 ND 1,016 167.1 £271.1
. Snack(other than potato snack) 17 ND 1,200 253.5+£333.7
Dried cakes
Potato snack 11 195 4,002 1,672.8 £1219.6
Korean traditional cookies 8 ND 105 349+41.2
Chocolate Chocolate 5 ND 105 36.0+41.2
Chocolate products 7 ND 447 103.9+£167.8
Candies Candies 15 ND 29 53%8.6
Gum, Jam ND ND ND
Sugar products ND 21 42+94
Dairy products 10 ND < 10(ND) ND
Meat products 11 ND 20 1.8+6.0
Fish products 8 ND <10 0.6+1.8
Soybean curd & curd products 4 ND ND ND
Edible fat & oils 8 ND 11 1.4£3.9
Noodles 28 ND 37 45492
Fried noodles (including Ramen) 16 ND 37 79x11.1
Tea 38 ND 681 75.9 + 186.1
Coffee, roasted 2 117 129 123.0+8.5
Coffee, instant 4 520 681 599.5+£78.9
Delicatessen coffee(mix) 2 63 93 78.0+£21.2
Liquefied coffee 4 11 18 13.8+34
Beverage 34 ND 366 11.7 +62.8
Health supplementary foods 2 ND ND ND
Alcoholic liquor 6 ND ND ND
Dried & sliced fish and shellfish 4 ND ND ND
products
Condiments 56 ND 300 15.4+43.6
Ginseng products The kind of drink 5 ND 83 38.0£33.8
Kimchi - pickles 17 ND 330 25.1+£79.8
Kimchi
(Excluding black canned oilve) 15 ND 30 285847
Other foods 109 ND 750 472 £ 109
Nuts and nuts products 14 ND 262 64.0 £ 89.9
Peppery beef soup
(including instance rice with pep- 3 34 144 71.0+£63.2
pery beef soup)
Black sesame porridge 2 65 169 117.0£73.5
Parched sesame
Powder of roast grain 1 201 201 201.0
Chinese black bean 2 49 89 69.0 +28.3
E:&i‘i banana(frying) 3 66 81 713+ 8.4
Seasoned, roasted laver 2 45 107 76 +43.8
French fries 4 138 750 469.25 £ 256
Breakfast cereal 6 79 233 144.5 £54.8

ND =< 10 png/kg
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Table 2. Acrylamide levels in cakes

Food product Numbers of Concentration of acrylamide (ppb)
Commodities Samples Minimum Maximum Mean + SD
Loaf bread 5 ND 17 7.6+84
Cake 2 ND 11 55+7.8
Pastry (Croissant) 2 15 21 18.0+42
Doughnut 12 ND 77 243 £26.6
. Rice cakes 8 ND 42 11.1+19.1
Bread or rice cakes
Yaksik 1 42 42 420
Glutinous rice cake 1 42 42 42.0
Others 6 ND <10 5.0
Pizza 3 ND 22 1277+£114
Dumpling & Hotdog 4 ND 14 35£7.0
Biscuit 21 ND 1,016 167.1 £271.1
Hard tack 5 ND 224 63.4+£92.9
Cracker 3 40 1,016 590.7 +£499.9
Others 13 ND 542 117.4 £ 1551
Snack(other than potato snack) 17 ND 1,200 253.5+333.7
. Potato snack 11 195 4,002 1,672.8 £1219.6
Dried cakes .
Korean traditional 8 ND 105 3491412
cookies Dasik 2 ND 24 145+13.4
Gangjeong 3 ND 105 67.7+54.6
Yakgwa 1 27 27 27.0
Yugwa 1 25 25 25.0
Others 1 <10 <10 5.0
ND = < 10 pg/kg
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Fig. 1. Acrylamide levels in several major food groups.
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OF 9 227 (Teq, Beverage)

R T A s ofmdolnte| 2ol gk ZA YT
shtz deA itk & dFolA A AHg otad
Al =7F 11~681 pghkgdl TE2E HE 5]2}1 H, ol&
A F O FERPHA D 3} vy F AT} ¥g
Aok zeht skl A3 AAE ol AAHIE L oF
HrjHE AF T ofmdolutol =g MG Aoz
AYEE Aoe od 52 FAE BT gk
Lo AHZFEES Azt EARES Folle 11~18 ugkg
o] AEFE RoX AYAAE #43 A Bohe @
AErEE YeRIIT 2 d7elA B4E 85% ‘prune
juice(AAHF=E) T Alstile vhRot vkt A%
ol otrto) =7t A2 H AL, 2 W9l ND~26 uglkg
o]%t}. ‘Prune juice(AAFLR) 5 O]'ia olmjol = &
o 366 pg/kgo 2 v E ookt Ho] BAE A
Q) 53~202 pgkg Bk @2 o] AEHUTHS.

al
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NAPVXAME F3 91 HEF (Heaith supplementary

foods, Alcoholic liquor, Dried & sliced fish and

shellfish products)

ARRENT O HEARTE FASA EAEHY S
W oolg AFw U BH AFEL A2 olaly olay
clafol =g Ffelrt olzigolrlol=g B4 e

Ao Uepg.

ZUOJAE (Condiments)
ZHHE F oAl E @2 ND~300 pg/kg ©f
A

o
= 1.
127, AP, =44

Qout, @A, wF, F, 4

M ok Botrtol =7t AEHA) WkTh T 300 ngke
o olmgelnol=rt HEH FEE AW T 2]
HEEY AT 100 ugheolh S A2FE nch 28y
2O B9 AF TS 2uls] wike tE A
£} gl z2lso) aAsER AA) ofagolslo)= 4
Aol WE BARL BAH] A 22 T hgAE
Qo wobele ofadotelols Bage] Td A7t Wea
¥ R0 ARd,

AMHER
olate g,

(Ginseng products)
‘:5‘_}\1_0_;’7} BA 5] Qo
ND~83 ng/kgel Felddth. ol & S59 vl A ¢
& e FARA, Qb Ao AdE Fel opmgolo}
=7} o) & PR e ANelE Aol

24X - BAF (Kimehi - pickles)

4714;2]’ 1:.%1 Lﬁéy%_aoﬂ}ﬂw_ o],ia]c,]_u]_o]cﬂ, 7425—_4]]
ot g WAHE FlME ND-30 ke
£ "R olagelupol=vt AEHAT. AL gn

P &
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(black canned olive)’©lX] 51~330 pg/kg®] ¥lwd TE=
o] ofmdolnte| =7t HEHJEY ol vF2FLdE
A7AFG uae Aol B AT Az oa
W, e HEEE R X E otABolntelErt AR
A Fot dF A5 A9 A w2 FEY of
Sgolulol = ASBO A, ol st 1l A
87F ofmdHolutel= kel Xol7h F AEUAS ¥

2=
DA

&} MESR (Other foods)

2218 3} (French friesy> ol dolvlo] =7} Bo] AZE]
= HEF T = 138~750 pplkg +E otmHotrtol=
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