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3017/87 4 350 1
1380/46 3 230 2
2859/3 3 300 3
1000 2 350 4
2712/75 3 300 5
3009/04 3 300 6
2591/57 3 300 7
307127 4/5 300 8
2162/47 4 250 9
2495/42 3 370 10
2756/31 3 300 11
1807/14 1/5 300 12
1753/8 2 250 13




ST 1o Lo (aal31 U 09 oo oamlice aSams oo Lis 1) aunel o ST lale 5 oles oo (g dus simie 1 JSC5
Sebioe Sboml L (2l b o) Calé i )3 (owgmine (2alS (g S Tax abali 4 e 3l 9 Wloo il Sl

b Gl ael L ST Oliee loj Gl L el 5 (ol slos 4 5 Gimon

20

Acrylamide(ppm)
10

Time(min)

Temprature(C)

ol ST dile g o oo (guiny dus Sxien 1 ST

log)] .55 2005) o, Kan 5 otly] ulis aoline agol Jy,ST ki b Las (galasl, 8,50 50 anllla ol 5l alol> gl
oy gl ab 03,5 )y wtalis b b ols s g mhaas la b 50 sl ST (e 2 1) olo 5 Lo 30
ol a8, YL loj 5 Led liae axyo 4T Col 00 saud o)l zakaws 50 sl o ST e oy o Lislidios 5l ool
il ot gilady Sy el o ,ST 5 oo (gabasl, o5 wiols lts o] el azdly il o1 Jlisay 3o el ST cdile
15 42 sy o0 055 e Slo 4 3L, F il g4z y5 190-210 (gloo 5 sl ST Al g 005 by s 5 o] o5 45
alaly (bl e 51 Byo el ST elile 5y oo g oo il cglanalas Glapims j3 oS W35 (3155 IS

0355 505 )8 53l o baosans (23STy salewy 4 ooy g Les il ey sl slaline
Sy Esise ol Ll ailco 2alS ael ST olie iy oo Ltal33l b o5 wiols Las 2005) ol San 5 o
abor Gl 00 gl o aeel ST Gliee oy oy Gl b (im el 428,55 )1y 1) o) s a5 el (o
bz o5 Loyl 5l g 010 05z gogno salaly S ael ST Clale 5 cy (loj e o5 oo (i b i aiS a5 jghailen

(2005) ,Ken 4 o) w20, spSeslal b S e, KW J;}S—l Ol Lo 0gs (g,lai0 I8 S b (gatwgy 0,5



g 920 [iiSly Jpame 10 95250 slacntsyn g aiel lasl b JSas 5l ael ST ol (S a5 in )8 5158
b Jus 55505 BS54 9l ST VL Sl 55 Sl (S oy 39 aals’ o] il

S SR o el o STl cush, 5 Lo 5l (5, 2 (2007) o Sen 5 o)1 Sl 5l onal cosay mls
Los e a5 Sloj Lol by g0 2ul38l Sl ST oliee oo ialdl b )] =l b S A...:l; o3> Ul Lol 55
Gy 550 Sype 0 b e malS sl ST cdale a5 cul oud sanlice 98 oo o5 ol (S5ie 5 Sgpme Yo LS
S5 gmi Jsame 33 gy o wisls (L 2002) o {San 5 plyige 2,J8 352 (gilisme Sk sl o1 LS5 s g
aS SVgame 0 ol s a8 asies slizel ol 55 (2003) ol ISan 5 9,5 500 Bk 1o K01 awel o ST LSCis ol
45 el 0l G5 izmed g 99300 el o ST LS g, alS ol JLis g Lo (2l 4y o )l (VL ash,
b il 33l ael ST Sias Coghy 74 5 50 o slagb yo

Cagby (S (U )0 Casb, 2L Gl 257 8yl S lgee o planil S (U g5y 1 oS GBS
del Jo,ST g9l ¥ game lgie 4 a5 SVgamme b duslie 10 Joame opl aSl> 00,5 sl ST JSis aile sy
5 el 1 a8 sy e iy 5 cals wel ST (s e (g e 03,5 Cm (s ) Wloa sl Y
A e ol 1 o) Sen

Slaglh 5o aeel JoyST 5 (Sossless slayeiS 5 gmVgnsd il )50 53 (2008) o San 5 (NS Slasiow
Los 145 55,5 5155 o] cpmiomeds 08 oo al Lo gudios 5o 1y duel ST bl 5 oyloj clos piions (bl 55 S

Ssdn a8 Jyame y3 ol o ST Oliee il SRl ey plej 9 e,

G a4

bsgi SSos (55 00t wdg K 5 el ST el (lie oy 5 Les 25 g0 ST Slagies )b a5
N xas b Minitab il baws (alesT 13 50 15 )L S0 L bajlas ad (uyp Gy b b iy,
s sl FID 5555 b GC olSis b o 5 5] iy Jansgs el s ST (6 505l calKitylo;

795 mhaw yo a5 0 esalin (g )Ty calpd & bgrye Guilyly ST Jshaz (g g odel sy @l oy b
Wlosg 56 6 5oml solaebl maw ;o Hly 4851 5 cutls sl ST clale gals jo o)ls gme i Lo
s IS8 535795 liabl b 5 blie 515 pg3 ozt ot Sl & by e cul s a5 0 ssalive aizmes

S Oy & e Sl g oo Rl ael ST il sy glos (31 L vonslcssy b 4y 4z gi

42,0 300 Gslos 5l ow ol o ST ebale zals cle gl .0 o 2alS & g4,0 0l 5 Sle gax,0 300 glos jo 045



Ol o oaile (Bl glansulsinal b g ey b asel o)ST pols (2T b g ael Lo )ST o Jlaio! ol (oo oS (il
0)ls gogmo wigy spal o ST bl oo p p0 oy Gl L eizmen 235 ki o,

Oy es 4B 2127 4 o5 il sam,0 370 sles cos a5 wb osls oles Minitab lpsle 5 S L coles 4o

il (s 1000) ol o 1 (sm (on > 0508 0 1) (sadgi ol o ST clale

exle sl

[1] Ahrne, L. Andersson, C.G. Floberg, P. Rosen, J and Lingert, H. Effect of crust tempreture
and water content on acrylamide formation during baking of white bread: Stream and falling
temperature baking, Available online at www.sciencedirect.com,Vol. 40, 2007, pp.1708-1715.
[2] Aurora, A.S. Acylamide in food, College of Tropical Agriculture and Human Resource,
Food safety and Technology, University of Hawaii at mana, Vol.13, 2003, pp.1-2.
[3] Claus, A. Carle, R. Schieber, A, Acrylamide in cereal products : A review , Journal of
Cereal Science,Vol. 47, 2008, pp.118-133.
[4] Erland, B. Halvor Knutsen, S, Effect of temperature and time on the formation of
acrylamide in starch- based and cereal model systems, flat breads and bread, Journal of Food
Chemistry, Vol.92, 2005, pp. 693-700.
[5] Eriksson, S, Acrylamide in food products: Identification, Formation and Analytical
methodology, Institutionen for miljokemi, Stockholms universitet2005.
[6] Exona, J.H. A Review of the Toxicology of Acrylamide Journal of Toxicology and
Environmental Health, Part B, Vol.9, 2006, No. 5, 2006, pp. 397 — 412.
[7] Grivas,S. Jagerstad, M. Lingnet, H. Skog, K. Torngvist, M. Acrylamide in food -
Mechanisms of formation and influencing factors during heating of foods.The Swedish Institute
for Food and Biotechnology, Chairman of Expert Committee 2002.
[8] Grob, K. Biedermann, M. Biedermann-Brem, S. Noti, A. Imhof, D. Amrein, T. Pfefferle, A
and Bazzocco, D, French fries with less than 100 pg/kg acrylamide. A collaboration between

cooks and analysis, European Food Research and Technology, Vol. 217,2003, pp. 185-194.


http://www.sciencedirect.com/

[9] Mattaus, B. Hasse, N.U and Vosmann, K, Factors affecting the concentration of acrylamide
durig deep-fat frying of potatoes, Journal of Lipid Science, Vol.106, 2004, pp. 793- 801.

[10] Morttam, D.S. Wedzicha, B.L and Dodson, A.T, Acrylamide is formed in the maillard
reaction , Journal of Food Chemistry , Vol.419, 2002, pp.448-449.

[11] Muttucumaru, N. Elmore, J. Curtis, T. Mottram, D. Parry, M and Halford, N, Reducing
acrylamide precursors in raw materials derived from wheat and potato , Journal of Agriculture
and Food Chemistry, Vol.56, 2008, pp.6167-6172.

[12] Pittet, A. Perisset, A and Oberson , J.M, Trace level determation of acrylamide in cereal-
based foods by gas chromatography- mass Spectrometery , Journal of Chromatography,
Vol.1035, 2004, pp.123-130.

[13] Tareke, E. Rydberg, P. Karlsson, P. Eriksson, S and Totnqgvist, M, Analysis of acrylamide
a carcinogen formed in heated foodstuffs , Journal of Agriculture and Food Chemistry, Vol. 50,
2002, pp. 4998-5006.

[14] Zhang, Y. Ren, Y and Zhao, H, Determination of acrylamide in Chinese traditional
carbohydrate-rich foods using gas chromatography with micro-electron capture detector and
isotope dilution liquid chromatography combind with electrospray inozation tandem mass
spectrometery , Analytical Chimica Acta, Vol. 584, 2007, pp. 322-332.

[15] FDA, http//www.cfsan.fda.gov/FDA: U.S, Food and Drug Administration, Depatment of

Health and Human Service , accessed on march 16 and 18. 2009.



