KOREAN J. FOOD SCI. TECHNOL. Vol. 36, No. 6, pp. 872~878 (2004)

T LAFEe o3 EotOlolE

uhle) - 714y -
o] ol At st

A - 52F -

ol - Hkeg?
NEARE, (F A TR 2,

KOREAN JOURNAL OF

P=RAS YA
FOOD SCIENCE AND TECHNOLOGY

—_—  ——
©The Korean Society of Food Science and Technology

A
RS

%l-
=Ho

A.ﬁ,de . o]&&.z . _9_1&-&1*
22 Zo)okE oA o gEA T}

Acrylamide Monitoring of Domestic Food Products

Jae-Young Park, Cheong-Tae Kim*, Heroung Kim, Eun-Hee Keum, Mi-Seon Lee,
SoYoung Chung? You- Sub Sho?, Jong-Ok Lee2 and Sangsuk Oh*
Department of Food & Nutritional Sciences, Ewha Wbmans University
'R & D Center, Analysis Team, Nong Shim Co., Ltd
2Food Contaminant Division, Center for Food Safety Evaluation, KFDA

Food products selected based on their annual sales and international acrylamide research data were analyzed for
guantitation of acrylamide. Samples including raw food, substitute meal, snack, drink, and sauce products were
analyzed by LC/MS/IMS methods adopted by FDA. Upon comparison, concentrations of acrylamide in these
products were similar to those analyzed in other countries.
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Crush and homogenize sample

Weigh1g

Add1mL

Internal standard solution
Add 9 mL water

Mix for 10 min on shaker
l
Centrifuge tube a 9000 rpm for 30 min
1

Micro Centrifuge at 9000 rpm for 4 min
(0.45 um PVDF Maxi-Spin filter tube)
!

OASISHLB 6 mL SPE (C8)

5 mL methanal conditioning
5 mL water conditioning

2mL sampleloading
2mL water elution

Varian SPE cartridge
(Mixed mode; C8, SAX and SCX)

3 mL methanal conditioning
3 mL water conditioning

All sampleloading

LC-MSMSandyss

Fig. 1. Schemefor acrylamide analysis (FDA, 2002).
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Fig. 2. Standard curve.
S: Standard, |IS: Internal standard.
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tific Co., Korea)oll 180rpme.2 108 &<+ shakingdl ¥, 30%
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Table 1. Acrylamide concentration in raw food products

Table 2. Acrylamide concentration in substitute meal products

Acrylamide concentration (ppb) Acrylamide concentration (ppb)
Sample Sample
Sample 1 Sample 2 Sample 1 Sample 2
Raw foods Boiled Rices
Ricel <10 N.D.Y Boiled Rice 1 N.D.Y N.D.
Milet 1 17 <10 Boiled Black Rice 1 14 <10
Barley 1 <10 N.D. Boiled Black Rice 2 <10 <10
Red Bean 1 <10 <10 Boiled Black Rice 3 <10 <10
Mung Bean 1 <10 <10 Boiled Brown Rice 1 N.D. <10
Black Rice1 <10 <10 Boiled Brown Rice 2 N.D. N.D.
Black Rice 2 <10 10 Rice Cake Products
Black Rice 3 12 12 Rice Cake 1 N.D. N.D.
Brown Rice 1 N.D. <10 Rice Cake 2 N.D. N.D.
Indian Millet 1 N.D. <10 Rice Cake 3 N.D. <10
Yellow Millet 1 <10 <10 Steamed Rice Cake 1 <10 <10
E:zkk :yyg ; <ig <1120 Glutinous Rice Cake 1 N.D. N.D.
<
Yellow Soybeen 1 <10 <10 B;Aez?ﬁ': id“ds 10 0
IN.D.: Not Detected Pastry 1 14 <10
Cadtdlal 15 10
B A, 2, wEl, B, w0, S0, W, S, o, A e 1 o o
Z, TS gdew B4 o]—%{ﬁl—(‘l’d}le 1) (17ppb) :‘;1_‘1:[] Butter Bread 1 33 32
(10, 12, 12 pph), ASF(12pph)S A9t BE F=e] 72 Red Bean Bread 1 <10 <10
FoM = oladotvlo|=7F AEHA LAY <10pphE AEH Cream Puff Bread 1 <10 <10
Aek. xk v, HeF 9] 20pph olste] W AEAE o Fried Noodle
ERATE 200295 2Eo kg g olx] LRIE ds 2Ee :
U A o}aﬁo}u}owﬂ 3257 Yok, AR 4 ot D e
= 1o o EIo, ‘; = Fried Noodle 2 N.D. <10
= 2] 5] .
*—‘rﬂ 1_.01] 1 E—L‘—\l‘ —1—qu o e“%oﬂ 1—1— "(:].—‘J—'l'ﬁ‘w_]. Wholemed, Fried Noodle 5 N.D. N.D.
Rey flour, Porridge oats, Oat-bran, BaconollA] <30 ppb7} A& Fried Noodle 6 22 N.D.
o] 71dslA] e Y8 FM e ofmojmlo|= A& Fried Cup Noodle 1 N.D. 27
o] w9 A ATH23). Fried Cup Noodle 2 11 <10
Fried Cup Noodle 3 <10 <10
AACHEAIER-E, o, W REHH, AlZ[Y Caredls
U F2Q1 W EAg Ay diFEe] AFAAN AEH Cered 1 72 12
A FRAY <10ppbelaL g AlFe] Su|Rt A RE 14 ppbe] Cered 2 109 93
He AEXE Y tH(Table 2). olFdolno] == 1204 Cered 3 <10 23
7FEE A FolA Heol AEdrta BiuEoy v Fole Cered 4 236 236
Z2] WHES o] &IERE Tkt T/ wolA of=dolnfo] Cered 5 18 29
7t AEEA T ARk opdgl Su)vkal dAn)lol] of Ceredl 6 101 100
st #AE sied, 1 A3 BE WA ofagoluo| =t IND.: Not Detected

18

12 ofAdorte| ot AEHA] AW
|, ol= We] Aol riAE AS 9
BEE sl Ae 5-31‘?3% o] &3k A FolMe ol Holmtol=
Fokth(Table 2). z2fut Ho] ¥ 5, =
2ol oM ok % trtol= HEee] depd & o
2 O%e ZEHE o8-S AES e R st BUE" 4
T7F B8E RoF weE
mﬂ—__ EHHE'O] uBl—o <10ppbg] 1;(1—‘0‘ 73%31—__ 1,]4:/]_1;\1;\1 n=E
A AlZelM 40ppb olste] A& UERITH(Table 2). FDA
A¥ A7 Z Wonder Breadol| A= olmdolnfol =7} AZER|
%93l Pepperidge Farm Dark Pump Pumpernickel (Toasted)&

N

364 ppbe] HEZFS HERITH22).

A FHS e s s 871He BAsied A
SR A 27ppb ©lst AEEHATHTable 2). Y& =
B3 ZA3= 4581 ppb AEEHATH).

A9 & AFNA 10ppb P HEEHUL tHE AF
ME 12-236 ppb AZ S tK(Table 2). =l 2]EFollA 2] Alg
d BEUHY e 22 A AFE ofFHolute|E A&
Fo] dAA ¥erz Am; el A 27}
of oJate] ofmHolrlol= AAdo] FFF WIS Usith. FDA
ATAD} F Muedi/Granolas 11-89ppb AZEH AL, THE A
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Table 3. Acrylamide concentration in snack products

Acrylamide concentration (ppb) Acrylamide concentration (ppb)
Sample Sample
Sample 1 Sample 2 Sample 1 Sample 2
French Fries Cracker, Snack and Biscuit Products
French Fries 1 141 168 Cracker 1 23 13
French Fries 2 220 237 Cracker 2 131 116
French Fries 3 264 236 Cracker 3 435 459
French Fries4 501 442 Cracker 4 303 218
French Fries5 423 514 Cracker 5 279 202
French Fries6 533 546 Snack 1 150 114
French Fries7 1059 1118 Snack 2 98 40
Popping Rice, Scorched Rice and Hardtack Products Snack 3 68 66
Popping Rice1 39 17 Snack 4 12 <10
Popping Rice 2 43 66 Biscuit 1 86 48
Scorched Rice 1 15 18 Biscuit 2 10 69
Puffed Corn 1 587 486 Biscuit 3 56 289
Popping Rice 2 349 283 Biscuit 4 281 <10
Popping Rice 3 75 92 Biscuit 5 N.DY
Hardtack 1 143 152 Chocolate And Candy Products
Hardtack 2 185 200 Chocolate 1 24 18
Barley Hardtack 1 237 233 Chocolate 2 31 15
Barley Hardtack 2 187 168 Chocolate 3 30 16
Potato Chips and Potato Snack Products Chocolate 4 24 13
Potato Chip 1 278 284 Candy 1 N.D. <10
Potato Snack 1 600 566 Candy 2 25 <10
Potato Snack 2 1534 1511 Candy 3 <10 <10
Potato Snack 3 1813 1837 Candy 4 N.D. <10
Potato Snack 4 907 783 Candy 5 34 39
Potato Snack 5 2626 2509 Carame 1 N.D. <10
Potato Snack 6 1595 1778
Potato Snack 7 502 606
Potato Snack 8 3277

ON.D.: Not Detected

ZLAFAAE 441,057 ppb HEEHAL, 24 A7AI=
<30-1346ppb AEHAIL, & A2|F2 33-213ppb HEEIU
TH7,22-23).

AUS SR F2l0], WEY|, FEX], Zdo|, 4%, 327, =
EIOIE &, ZEHOIE AW, AW H[AZl X35 I AME

oladolrto| 28] AEFFo] 7P H2 AFLo| A &
gholldl, 141 ppbellX 1,118 pp7kA] it HAEH-S vER
tHTeble 3). 20028 3t AfolA T 341 ppbolAl 1,89 ppb
A=A, o oladotulol=rt TAAE Y8R Bt
204 2T A oF A8E F vk AFE S
TH4). FDAS] A+Azh= thekdt 3Ae] AFS A s=t
1 A3}, Arby’'s French Friess 252 ppb, Burger King French
Fries= 197-369 ppb A& = A TH22). Checkers French Friese
257, 407 ppb, Fuddruckers French Fries= 346, 452ppb, KFC
French Fries= 117-313ppb A &= 3l th. McDondd's French
Fries= 117-497 ppb HZ&=1%13, Popeyes French Friess 301-
1,030 ppb, Wendy's French Fries= 157-302 ppb A& H At 29
¢l A3} 301 ppbollA] 1,104 ppb HAEHATH23).

AT 7= 17-66ppb AEFAAL, F5A= 15-18pph HE

= Arh(Table 3). S5 ol-&ate] TheE Yol 75-587 ppb
AEFAn}. Awe 152-237 ppb AEH AT

ZH OB 3} ZHO|E 29 gA] X FEtole} wpkrt
A2 ol Holuto|= AEFo] Fi st Aoz IR 2
EF7o|tl(Table 3). v 5(4)2 A7+ZA7ilM = 598-1,709 ppb 7
ZHYE, B AFAE 2783277 ppb HAEHUL O th
st AEAAE YERIH. w5 FDAS] Potato Chipse] 1+4
I GA] 117-2510ppbe] ThFet AEHS YERHoH, 2
47-2,620 ppb. =91 H1-S 332-2,287 ppb, WIE @ =& 60-1,220 ppb
o] AAE VERITH6-7,22-23). AA7FA] Z1eE ofZHolulo]
o B3 AFoME IAE dFEE dlo] I 4FlA 7}
B2 ofmdolnel=rt AEEHS & F U

A A= 13-459ppb AEEHAL 2, H]2~Fle] ofmHoln}
ol HAEEA &Y 289pp7iA] thksil AEE A=)
& ¥ Felolu ZHOIE 3 5o AEHHck=s J8 7
Zdolti(Table 3). 24, H|27 & A A} e Fx}ol} of
otulol= AEHE AYARY HUoh A2 59
Folofl 2JsijA] olaHoluto|= A o] Wt AoRE oA
A z3p7g zlole] o)gh ofmaHotulol= At E A
| & Aoz dAtEnh FDAS Z3}, Cookiess 334-432 ppb,
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Table 4. Acrylamide concentration in drink products

Table 5. Acrylamide concentration in sauce products

Acrylamide concentration (ppb) Acrylamide concentration (ppb)
Sample Sample
Sample 1 Sample 2 Sample 1 Sample 2
Teaand Drink Products Butter, Margarine and Dairy Products
Teal N.D.Y <10 Butter 1 <10 <10
Jjube Tea 2 24 <10 Butter 2 <10 N.D.Y
Green Tea3 <10 <10 Butter 3 <10 <10
IceTead <10 N.D. Margarines 1 <10 <10
Oolong Tea5 N.D. Margarines 2 N.D. N.D.
Carbonated Drink 1 N.D. N.D. Milk 1 N.D. N.D.
Carbonated Drink 2 N.D. N.D. Milk 2 N.D. <10
Carbonated Drink 3 <10 <10 Milk 3 11 <10
Juice Drink 4 N.D. N.D. Milk 4 <10 <10
Juice Drink 5 <10 <10 Milk 5 <10 <10
Coffee Products Cheese 1 N.D. <10
Powdered Coffee 1 1026 804 Cheese 2 N.D. N.D.
Powdered Coffee 2 359 805 Yogurt 1 N.D. <10
Powdered Coffee 3 831 394 Yogurt 2 N.D. N.D.
Powdered Coffee 4 359 Fermented Soybean Products
IN.D.: Not Detected Ssamjang 1 10 N.D.
Ssamjang 2 51 <10
Soy Sauce 1 15 <10
Snack Foods(ZFAH3 #19))& 12-1243 ppb A& = ATH22). Soy Sauce2 23 1
%352 13-31ppb HEHUTH(Table 3). FDA A2 3= Bean Pagte 1 60 4
Cocoa 59| AlF-2 oldoplol=rt &R e4kaL, Ghirardeli Hot Pepper paste 1 <10 26
Unswedtened Cocoa= 316 ppb, 718 Bo] ol=dolnjol=7} 4 Hot Pepper paste 2 19
Z% Hershey's Cocoa 909 ppbRATtH22). =Wl AlFolxl= oF Sauice Products
Aoluto]= o] 3lppb WO R U AEHAoL, 9 Ketchup 1 16 <10
AF] 75 HEEHA FAY 909 ppb7tA] vl HEE Ketchup 2 N.D. N.D.
Atk ol =G Vtee YRo] Aol 7RI Zog o Mustard 1 51 10
A BF d85E 7L ZEste] oladetvio|lE HEH Dressing 2 <10 <10
< BAske v 993 ow widEnh AR Alede] Mayonnaise 1 N.D. N.D.
2AARE 7ZHA AU 3ppb o3 AEHAL. Sesame Oil 1 <10 <10
Sesame Qil 2 42 51
cga=x, 22 2 7o Pork Cutlet Sauce 1 N.D. <10
S AE Z 7P Eel A, 23 e AEo] Lol Pork Cutlet Sauce 2q <10 <10

B2 Ogs AFS At B4tk A 2 F8= ¢ A
FRF 24ppbs VRIS i
° 2 AZEATH(Table 4).

HUATE 39%4-1,026 ppb HEEATHTable 4). AT= Ayt
Ao Fo eA AdFsketl 2 AFdMe AFME 192
Fste A3 AA=E ok AEFLY] At HAEFo] tEA
s =lojol & o7 oJAXIT} FDAE= Regular Roaests 37-374
ppb# &= 3L, Dak Rosstse 97-319 ppb, Brewed Coffee=
11ppb o]} HE=ATH22).

AARHE, OPH R SHE, &, 7E4A

224 §AE ARZ 3] WE vEle} 424 fAE 9
22 oo BE AE wlUS BN Az ojZYolulol=
7h AZEA QAL <10ppho.= AZEYTHTable 5). ol
WElSt pplelo] Aures pAEe] o] AW 2REE of
Solulol =t YA etk Az s19lsk Zolzt
AALL, S5 AT 100 AEL oz Balsien B
£ AFoA olzolrlol=rt AEHA 47 <10ppb 7
250 A=, FHRTZE AT ojZYolnjol =7}

ON.D.: Not detected

Z5)#] ¢Skt FDA ¥ ZA3)+= Grace Sweetened Condensed
Milke #Z5A 9%, Candion Mdted Milk Origina
43ppb, Canaion Infant Nonfat Dry Milk= 11ppb, Saco
Cultured Buttermilk Blend= 10ppb P]Rke.2 ZEITH22).

U AEAE] A2 el ofmdotute|l=e 3§ A
F2 5lpph, UHA| AF2 AEHA FUAY <10ppb A&
= AcH(Table 5). 7 AlF A1 23ppb ©lst HE= AT B4
o ;o] olmdolmtol=E 60, Apph AZHAG. LFHE
26ppb °lst HAZEAch. o] AFES FEvEEE diEse A
SAELH, AEAFE AR AN e ofmdolrtol =7t A
T Uths AR ddEe] xRS AR AFAFNA
ol dotutol= FHAFTE oS Aow AYzbET)

a2 F AME olmEotulo| =7t AZEA] A 16 ppb,
HZEEE 10, 51ppb, =l 10ppb WITH AEEAT W)
au|=dlXe AEHA eskth(Tale 5). 37152 10ppb W% 7
ZEAY 42, 51ppb AEEHAT. =712 A2E <10pph HEH
o] o] thiEe] AFolA olmHoetnto]l =Tt HEEA] e3skt)
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Table 6. Acrylamide concentration in other food products

Acrylamide Concentration (ppb)
Sample
Sample1 Sample2
Baby Foods
Baby Juice 1 15 N.D.Y
Baby Juice 2 N.D. N.D.
Baby Juice 3 15 N.D.
Powdered Milk 1 <10 <10
Powdered Milk 2 <10 <10
Powdered Milk 3 N.D.
Protein-Rich Foods
Ham 1 <10 N.D.
Ham 2 N.D. <10
Ham 3 N.D. N.D.
Ham 4 N.D. <10
Sausage 1 <10 <10
Sausage 2 N.D. N.D.
Bean Curd (Tofu) 1 N.D. <10
Canned Foods
Fish Canned Food 1 <10 <10
Fruit Canned Food 1 <10 <10
Fruit Canned Food 2 <10 <10
Fruit Canned Food 3 <10 <10
Fruit Canned Food 4 N.D. <10
Fruit Canned Food 5 <10 <10
Fruit Canned Food 6 <10 N.D.
Vegetable Canned Food 1 <10 <10
Vegetable Canned Food 2 <10 20
Others
Nut 1 <10 N.D.
Peanut 2 13 N.D.

ON.D.: Not Detected

7|E}-AROA], CHHE ME EXE J|E}

FFrokle EfAIFeIY Ffelse] e 28t
2 A o] A3 GRoleda e o adelntol ==
Z5A] AU 15 ppb AE= A tH(Table 6). FDAL] A=
£ Geber A|ENH % Geaber 2nd Foods Apple & Chearies=
AZEA] &%, Geber 2nd Foods Carots & Sweet Pease=
Vppb AEHATH22). ©] W= Geber Tender Harvett
Organic Sweet Potatoes(lot 2)= 121ppb, 714 Bo] A&d
Baby Foodst= Gerber Finger Foods Bitter Biscuits= 130 ppb
AZE AT

3, 2AA], T T AFS A vid AFe ofl=mY
olulo| =7} HEEA] ZAY <10 ppb AEEATHTable 6). &
Aol BAE T AF-L ofF R HA g2 e Al
2 o m BAE97] wlEel oladolulo|=r) HEEXR]
G ZoR AAZIY. a28BER o] AFES TFS 2y
S olgste] S o ol dolnolE o] WslE HUH
J sjFojol & Aoz AohHr)

FEHE2 o A g AlFA 20pph AEHAUZL HHA] A
FoMe AEHA LUAY <10 ppb HEE U K(Table 6). FDA
o] AFN & tiF-Ee] 7MAIFe] HEHA 2% 10 ppb
o]t HAZ&E 3, B&M Origind Brick Oven Baked Beanse

o

oY |

ol ﬂll

83ppb, B&M Vegetarian 99% Fa Free Brick Oven Baked
Beans= 70 ppb, Libby’'s Pumpking 25 ppb &= TH22).

a2 Wl 7t B SF AFS S, BFAE
M ofmdotute| =yt HEHA sk SFAlFelE A=
A @AY 13ppb HEEHAHTle 6). FDAS A=
Almonds #|&°] 236-457 ppb HAETF UL, Peanuts A ZFoA =
ol dotuto| =7 HEHA] UTH22).

o oF
) =

29elofA] et 7hsAdo]l w2 B olmdolwlel=rt #
A Fz7l S2olA AEHJTL SRS § ofmHojuo|=
of tigt A7t MMAFCR Y= Aot E AFAE
= AF] gk RUEPS 9 tFe AEFS Adgsto
2N AES AT BHEE A3 952F2 ND-17
ppb, 5 ND-14ppb, =& ND-<10ppb, - <10-33ppb, -
B8 ND-27ppb, GoH1-& ND-15ppb, F3# %] FElol=
141-1,118 ppb, ¥ 7] A ZEo] B 7AW 15587 ppb, T
WA 2F2 ND<10ppb, ZHO|E F, ZHo|E 232 278
3277 ppb, F#F], =9, H]2FS 13459 ppb, AlEPE-S <10-
236ppb, A+ 2 S5 ND-24ppb, 7T 394-1026 ppb, =F
32 13-30ppb, A, FNEiE-e ND-34pph, 5ZH> ND-20
ppb, HE], 771 B $A1¥-S ND-<10ppb, 272 ND-60 ppb,
222~ ND-51ppb, 71EHEE, E5)= ND-13ppb H9l9] o=
Yojujo| =7} AEH AT U AF2 olFolnlo|= Fape
9l=tola] A E olmHolujol= ey} H]SEI T

#Ae| 2
B AT 2003dE A FIFEIAROIN AT §AT
&1
=]

AMujgie] Apn] AL BAE) weow AREY
o}, ole] o] ZAI=GU,

Mo
Ol

1. SNFA. Acrylamide in food: Acrylamide in foodstuffs, consump-
tion and intake. Available from: http://www.dlv.se/engdefault.asp.
Accessed Apr. 10, 2002.

2.U. S Food and Drug Administration Center for Food Safety and
Applied Nutrition. Exploratory data on acrylamide in foods.
Available from: http://www.cfsan.fda.gov. Accessed Apr. 3, 2002.

3.U. S. Food and Drug Administration Center for Food Safety and
Applied Nutrition. Exploratory data on acrylamide in foods.
Available  from:  http://www.cfsan.fda.gov/~dms/acrydat2.html
Accessed Jun. 1, 2003.

4. Park JY. Acrylamide monitoring of domestic hest-treated food
products. MS thesis, Ewha Womans University, Seoul, Korea
(2003)

5.U. S Food and Drug Administration Center for Food Safety and
Applied Nutrition. FDA draft action plan for acrylamide in food,
Available from: http://www.cfsan.fda.gov. Accessed May 3, 2002.

6. Konings EM, Baars AJ, van Klaveren JD, Spanjer MC, Rensen
PM, Hiemstra M, van Kooji JA, Peters PWJ. Acrylamide expo-
sure from foods of the Dutch population and an assessment of
the consequent risks. Food Chem. Toxicol. 41: 1569-1579 (2003)

7.0no H, Chuda Y, Kobayashi H, Yoshida M, Anaysis of acryla
mide by LC-MS/MS and GC-MS in processed Japanese foods.
Food Addit. Contam. 20: 215-220 (2003)

8.U. S. Food and Drug Administration Center for Food Safety and
Applied Nutrition Office of Plant & Dairy Foods & Beverages.
Detection and quantitation of acrylamide in foods. Available from:



878

10.

11

12.

13.

14.

15.

16.

17.

http://www.cfsan.fda.gov/~Ird/pestadd.html#acrylamide.  Accessed
Mar. 4, 2002.

.Koga K, Nakato Y, Tadano S, Hattori Y, Maki S. Determination

of toxic chemicals in exhaust gas(VI)-determination of acrylamide
by GC/MS and GC/FTID. J. Environ. Chem. 8: 189-502 (1998)
Barber DS, Hunt JR, Ehrich MF, Lehning EJ, LoPachin RM.
Metabolism, toxicokinetics and hemoglobin adduct formation in
rats following subacute and subchronic acrylamide dosing. Neuro-
toxicology. 22: 341-353 (2001)

Rosén J, Hellends K-E. Anadysis of acrylamide in cooked foods
by liquid chromatography tandem mass spectrometry. Analyst
127: 880-882 (2002)

Gertz C, Klostermann S. Analysis of acrylamide and mechanism
of its formation in deep-fried products. Eur. J. Lipid Sci. Technol.
104: 762-771 (2002)

Ahn JS, Castle L, Clark DB, Lloyd AS, Philo MR, Speck DR.
Verification of the findings of acrylamide in heated foods. Food
Addit. Contam. 19: 1116-1124 (2002)

Castle L. Determination of acrylamide monomer in mushrooms
grown on polyacrylamide gd. J. Agric. Food Chem. 41: 1261-
1263 (1993)

Yasuhara A, Tanaka Y, Hengel M, Shibamoto T. Gas chromato-
graphic investigation of acrylamide formation in browning model
system. J. Agric. Food Chem. 51: 3999-4003 (2003)

Biedermann M, Noti A, Biedermann-Brem S, Mozzetti V, Grob
K. Experiments on acrylamide formation and possbilities to
decrease the potentia of acrylamide formation on potatoes. Mitt.
Lenbensm. Hyg. 93: 668-687 (2002)

U. S. Food and Drug Administration Center for Food Safety and

18.

19.

20.

21

22.

23.

24.

=2 E185]A) A 36 E Al 6 (2004)

Applied Nutrition. Exploratory data on acrylamide in foods.
Available from: http://www.cfsan.fda.gov. Accessed October. 1,
2002.

National Food Research Ingtitute. Analysis of acrylamide in pro-
cessed foods in Japan. Available from: http://aaiacfc.affrc.go.jp.
Accessed Apr. 10, 2002.

Swiss Federal Office of Public Health. Preliminary communica
tion; Assessment of acrylamide intake by duplicate diet study.
Available from: http://www.bag.admin.ch/verbrau/aktuell/d/DDS%
20acrylamide%20preliminary%20communication.pdf.  Accessed
Apr. 10, 2002.

Becalski A, Lau BP-Y, Lewis D, Seaman SW. Acrylamide in
foods: Occurrence, sources, and modeiing. J. Agric. Food Chem.
51: 802-808 (2003)

Food Standards Agency. Paper and board packaging; Not likely to
be a source of acrylamide in food. Available from: http://www.
food.gov.uk. Accessed Apr. 10, 2002.

U.S. Food and Drug Administration Center for Food Safety and
Applied Nutrition Office of Plant & Dairy Foods & Beverages.
Detection and quantitation of acrylamide in Foods. Available

from:  http://www.cfsan.fda.gov/~dms/acrylami.ntml.  Accessed
Sep. 3, 2002.
SNFA. Acrylamide in food: Acrylamide in foodstuffs, consump-

tion and intake. Available from: http://www.dlv.se/engdefault.asp.
Accessed Jun. 1, 2003.

Kang DI. Annual production report of food items in Korea Food
J. Seoul, Korea. pp. 65-69 (2003)

(20041 99 219 %4+ 20044 11€ 9 )



