[ Downloaded from nsft.sbmu.ac.ir on 2026-02-04 ]

Olnl I8 @leo g 40 pole alo
FY-YY Olxano ITAY lawsl ¥ o )bl (i L

duod yT JuSid 99 B 9Bs (glacmolivg 9 g5le )y o bas Suoas ke il

O gt (e Jitmd O
A P Y. . Y .. Vo= .
S o gl il T g0 IS Jadlll (S oy

pqajarbeygi@qums.ac.ir : S mSIl oy oyl 545 olKzily ¢ Sipals 0aSiisls ¢ olie Slge 28 S8 5 (el (515550 (gemeiils 1 Jgtue oaungi — )
Ol ol&asls (S jals oaSlisly ¢ Slidos caSlings, il — ¥

Ol Sy psle oK (g ilusls 0aSils o STye5 olge jgel 05,5 skl — ¥

s ol somme Gl JSen olilejl 5 taio glaagh S e Kiagy — F

VIV Gopdy G A INYE sl yo 7,6

° .

-
Olal 13 el o)l JLss 4 g o1 SV game Cwodlw 5| a5 wilgs o 9wl ST LSCiS jlae g 2alS (sla g, 3 g Al
(532 09y (i 50 Sl ST A5 B 9 By slagmasling 5 55lej; 0jbas (SoiiS o i i cpl o 0i8 SoS
00 F 03,5048 sladiges ol edls i la Sog38l 5l G ja ).)L\ L Gialej] dus 00 & s (e s digel ,0 (5lys SS9 g g0
Sy9losd i 55 (Jyamna 5| p,55kS ) 0,5 1Y ) (Y1B) hlisa gl LBs 5 By slacmeling g 5koj; ojbae 8 b (civajenns
Ge/Ms L awodly ST jlade ob,lad s 4880 F o 4 VALOC 0,5 # 1 (slod 5 caliBes (Jjg Coms L adBo £ 5 ¥ V0 Do o
b o

390> 53 a1 jlade i 03938l Jpame 4 p,55LS ;0 0 S VI 51 ol 4 B og S slacrslng 5 )b, oylac a5 g baisly
ay 9933) ok il b awedl ST LS5 45 By o By sloimalivg 5 s )les, ojlae oS T ol 31 il uals 70+ 13 o JAY/Y
Sload laie ol Luly & oo oy 050 sl S0 apedly ST 0l (e 05 alimdle LB oSS 10 0,5 YO 5 ) g0
s (s s gine S 08 L scme sl ST 5 (ol ol csiiS o

Dy il e el ST S5 g b s L5 alS )3 i sn B 5 B cslaomatny 5 55, oyl 5 3l aoliil 206 5 4o
e 2alS (gl Loyl 5l oolital mulio 1o olsoo ool 31 olitus] CuliB 4y dzg b S byl g (605 5 mabs 4 (6 pasds 45
g gn oy CagSmr 5 O Jio Slisepgy S5l (8 alid Y gams glgil 5 i ;0 GBodygl 5 ez 50 apedl ST

AW C)w w)w sB() 9 B3 6L®UA.AL,.J9 ch)LA)) o)LA.C ‘ul..\m.fl‘s.fl cd.auo)b;" :,54.515 Qlfj‘s

donio ©

oole ol i jo |y il Lids o iy 5l Koo
Glaalya,s Lads STy ol (F) wlos,S 3155 3G o
aS oles @ Jl(0) 0,5 o Do Vb ooy Sl
Jaaswe 95 dn S 09 oo yiiSlg plowl 4y xis
el Dgliite iy g ol &l g, o] sl S
ey sLoos gl 8 elail )5 oole cnl Jlade op i
ras slacewl 5 Sie Slilsa 0 (69, oM
Ly aeodly ST (V) sl sis sl bl 5o apedly ST

e s lom 4 Ml Hhas (us Sesl e oS

Yoo¥ Jlos Joygl YE 0 aSgw ,5a5 slae Lo olol

5000 &yl slalie (o 1) ol ST YL polis deg
Sy=g hiS 5l JB L5 (V) 05 el Slyung S5l 2
Sl ol ase 45 0l e jga 38 0wl S
s L ke o505 slak ey opdle wapadly ST
Wl y e b il Sowels] O g lslss wuedl ST
Sgazme + /0 HE/KE an Sawela] Ol jo auadl ST jlade
Sl o0l oL Ego90 ol b pegh (B o (V) 0l
el Sl 45 05 e St (el Sie adl ST a8
45 o () sy STy S5 05 L s


http://nsft.sbmu.ac.ir/article-1-771-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-04 ]

OhSes g (S plow [ s lo3; 0 )lae  SaiS s Sl

SA

3l 0008 55k a4 55k, wile lalS Sl (g ke
5o 2l olge HlawnST SOl laie 4y a8 aiis laasggdd
aS Cewl S 4 oY (VD) Wgd oo ool ylgz sl s
G99y 4 9l ) s Sl T 0 Shes (e
Sl (K 35 LM gll b bayT 5
Bigygolge o
&l rodliiwl 9590 (19 9 (o) Blasiio
L5108, siriormm 55k Vo e i (o ol
5 A Glaes I clle g clly (clils LSS blpl o
Sl b (6 V TC slod 53 ez 408 0oy b
b (585 e pgatie (g 3l kgl ()5 ¢ e
d (go e g STy das chanl b (puigy 45,0
5 9Y/0 mg/100g < /0YYmeq/Kge a—o,o +/-FY S 5
ooliz_ul (aile DSM 5, 5) 5 L By 5 By (slocymabis
) rislS oS Loy e b ebais g, & Lo L a3
L ooyl ol 0 angs (MDF-20 s sl 3 MDF
Slge dar 350 0uds > Jeplsl Pl 0710 clale
(QLQJ]) Merk &8 )% 5l oolazwl 0,90 sl Pl g oleonds
Wb gl pegls e YL L
A At e 1 ey (RSl }T
3 e dhee VO Coles 4y oladS (s S cngy 3l e g
&lejy osbas Jolme jo (ailans g (pnd . ags Loy
a2 fe gV VO oo dan 9B 9Bs sloelotg g
s S ) g Sy 5l 08 Voo ke 28,5 g0
Sl G SF e S o ands ¥ ooe o YA-'C gles 40
Sdly ST e S5 51 g oo o (g S E s
& (St gl y2 (sl xS 18 lesl 000
A oold Cod i by S0 51 G e b ool as ool
Cagby oo ) i looa 9 (S b b1 19 (e
5599 (V9) AV N0 o,le AOAC g, 4 o jioommw
&S o3Il gl s (g S ol (1Y) (ogy 41 o] Loy
SerS Vel pls (cejoa 195579,8 5 595 (e
Yo Coe 4 gl Jsibl V0 ml L onds (e 50,5 iged
e 3o Lslua ol sy 5| g o Lglie s
S Ctnd Ay s § S 0-°C aibna F 0
oS gy jelate 4 as alol Of Fr ml sosle S
Joloe SIY ml 7.0 (g9, Slalgw Jolxo & ml by _all5-b
o> g e 0 05581 Jlag <Y b age 5000
O (48 B0 Ve Ddwe 4y Ve oo Tp/min) ol Ggby il

Jold ol (s Bl e oo R, Ol
L) Dy 5 (60 S 20 Gnd (5 ldgr o S
e sla )l o s ol 6,9, WSl
S8 g 308 g (d S 28 bl 5 (659l
el 23 ST 2)lse SKas sadr slacdsis g lapis
odd il o Slge plo b avglae ;o apady ST jlas
(A) all plyp oo Wil oo (2138 olge 4o

S| 50 slgs cn gl 5l (Gone Slge 5 baproling
Sl n Ngyee Jled 4 @i SV game lagdss oiS
S ee STy 50 (goms Slge adg 5l el (o o sl
@b OS5 Sl eelaS gy S S0l
& y9olel &Y ga e (AGEs) ol a5 ol 3 5l Lol>
Simlaazryg b o 52 50 (1) oS s x5 ol>
Sl r g Sl 0 Mo 2iSTy Vg 5l anadly ST
Bae WS (oo 5 gl oole (nl oS 5l Loyl
obase 31 9Bs 9By slograbug Sl o)y pol> 293
B b STl S5 plse 4 )b, ok
Ll 5o adly ST S jlge o Caatio 5o oolici
Dg alize oo | >

5B PL By asile o jo Jsdzo slagaling nlo
ST sga> 50 euds plosl wliddos wlwl o 5.5 Bs
45 Sy S5 4 S oo (S5l aeedl ST S
cle an Bg 5 By sloraling B og, 5 slagalug (e
A ST LS 5l (s pSolo 5o pidon )3 le (5)luk
25 3,81 eSS (g (Syl03l codled il 55
9 oodhe 9> 55 (252 50 Joloe 6 bomalug 5l S e
Ay ST ke Gl s (2 D sl g g S 30
sl ) JLad by 09,5 CuiS lgise () 1) 05 00
Slpog, )5, 0y 40 35790 (apadll b JeuSj00
2 ot G WS oo SuaBae Lz 40 (8l 0y R
s e (B o PSB! lp bapmeling <okl S50
e b Uime 5 (1)) ol 4ls a_dly ST
5235l 6T slr Jelse 5l (S Ol ]y Gl ]
wliios ol 8yl (1Y) Wled,S 8 pme amedly ST
o 2 (S e @ adgiols byl (43933
00958 a5 Wadiee ladse (VYY) 04 o duedly ST rals
9 Sl SGh ST @y el ST fad )l (Ko 053539306
OF) w8 5 gl st STadg coles 5o


http://nsft.sbmu.ac.ir/article-1-771-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-04 ]

54

Cwolses g+ /YOmMmM  A3ls jhd (26 ¥ Job 4y (HPS)
o oslizal +/YO pm
ol sl mools Jdodi g 4 j2xi g (5Ll b9
Sl 5 olos S &1 s T ) 35 slo i
a8,laSs la)ly Sl (eSlee anslie 6l 5 s
S 09 o mre Djamo (o 0l colaiul (ANOVA)
(Duncan) ;- SSls (Blss g3l oy Sl Soglas (ppns
e i (o (Saod 3929 (oy 2 Sl S ol
(e S iaian g 3 b aslial (g S U]
JoST I8 5 lasg g S5 Lo g 25T sl loged
A o, (Excel)
badl e

egate 09 9 VoI T (gejoam SAS ool wo o
5 10F) mE/Kg Ly 51 o mjo 5515 Sl 5 ) A-
oaiSLal wid lade ggeme 5 FFYME/KE 592575 ,8 clale
et el Caws 4 YY) mg/Kg (5455,8 5 55 405)
4S pls s o5 ancel laasl lie ()2 (b
il ol ael snl (p odes 4 09 V) VY mg/Kg
]

O SIS s B aS oy ylis g bl guls oy
00 A (s e Aged 50 ey ST e
Goe dn (= (659ab ot i 0 45 sla diges 5 als
9By slagaling 5 )bs)) ojlas jo aidBs 7o 5Fe N0
4 WAOC 53,5 E e sled 5 Blidee (S35 Cund L Bs
38 0 ST jlacie (P<¢/+0) .3l o529 aids T Sow
Sade 9090 AF-Y Ug/Kg  Jolee cald > digad
by obas ;5 5ysabse ol Jow po aeadly ST als
F oo YAPC oS F o sles g ad o Ve uw b
SN s A LY 5 Y e IY slaclle U aids
ol ) S5 ) (=Y o P <e/+0) g IYVID /. AYIY
sl alie (sl giogdl b wlidios plo o Loy ggo9e
VY YY) cawl oo

2 Sasabst ol Joms po 0y ST el jlaie
Soe g B0 (glae Cod LB 9 By slagralng oS
Laddo ¥ oo 4 YAC 0,5 7w sloo g ad 3o Ve
S IVEIE VAN s an T YID 57V e IY glacdile
et iz (F JS5) (0= g P<e[+0) gy 70+ /4
5 oy ST e e (6l aime bl 45 ols lis g L]
@=Y g P<e/-1)3)ls 0529 3 (59 abogé ol
0 S5

S Byl ad SS ()I8 aAleS e (229 58
(ol Jolowe i 00ls g8 g oy Hlato ©f Yml b diges
oliws bawgy g 0l oold jae ;g S < /TR Slo
Joe ¢SSl WATERS ) RI 55555 4y 4xe HPLC
(VA 28,5 1,3 56T 5,50 ( Hitachi HPLC
Sleslaiwl b (e joaw ol5T il laowl oS 5
Agilent )Y+ - 5, Hewlett-packard ) HPLC ol%iwos
s ol Vo FF A o il sld 52550 4y ez (0]
og F/Fmm ad g VO mm Jobo 4, Cg a8, IS 4 g0
IR g grte ;0 0dd S5 20w gl gl Jol e
alzul Polychroniadou ¢ Ardo yig, (wlaw! o S5 @
Jol g5 apalal (g3lwgiins jo e 4y (09) 0
5 JPllsls e [ —aalgo L85 Jo e ||
3 pge g Al glao w5l —wsi
Ardo g, . Fluorenylmethyl chloroformate Jslowe
ool s 0D ST (Y +) o olax_wl Butikofer g
£3Y oMol sl L Lehotay 5 Tareke Lo g,
Agel p,S OIF a5 oy ol 4o (YY) wl (5 S oslull
o > b 4ol (gjlw eole] Lehotay g, golas

3 lasliwl lgse 4 ol STe 0+« nglg 0953l
g oLS T o by e Sals g aslsl o] any b gl
039381 ()1 4y s 9157 5 o (0 ot Slilg Lgle
- ERRCPSUN HPCIE RS PCRVRRRYC S SR g e
A gilelaz JelS sk 4 (b gl aY adds o 90
u’“"ﬁ) uoLw‘ — 03— ‘_g)aTH} ‘;bfu.tgw‘ d;y B
Sl ylog el 5l jskate (pl (gl 0l asg,s Tareke
Q J..ol? J}lm Al ealaswl &L....u‘ Py u] 9 &..,osfs)m
Sl oy G 28,5 )13 FOC Jowy 0 ol S Sow
aoz ) Yo oV o Slalgwgd o3Y Jlade 04938l L
Jsome ipains Sldlgw 39381 51 (g g 02 S5, (2 (oylab
zhisl ads 1o g0 b wolsl sl o ml vy Jol>
OBz 00 p5us olfiws alwg ool (o Sld g
BLRUE ORI G W o (rotary evaporator)
Gy oolal Wiges o Ladis i)y S YO+ oz b
Slocie el 0 (6 1o 5,8 50 Gielael ey U
YA Jaw) o558 (81,5 g5leg S slSws Jawgs auedly ST
oy b L IKaT 4 jemme (Ll iw! Varian o5 ,%

O O 5l gl ol plosl VY e+ o varian


http://nsft.sbmu.ac.ir/article-1-771-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-04 ]

OHen g (Ko low [ 55l 0 las  SaisS e il .

YAOO

ooyt
ovy
-y \ Yo

Soley, ble (ao )

aeadly ST i (ug/Kg )
- % 5 & e < > .2

A

GLCDALE 53 oo jicms GBS 2 (57980 9E im0 Jrommw (e S sl Jo ST SCid 1 (65l 0 bas 1. Y i
(N=3, P<0.05 ) 4iids ¥+ s 4 VA+ °C (glod 30 ouh &y § (5303 oybas Jalowo 31 duoys V10 91 /¥

—
|

AS ¥

AARld

INZN

Yy

sl ST bis (ug/Kg)

“« 4 4 &5 v < > -
1

—
I

-y \ Y.
B6 9 B3 LQLQQ—:-"L*-‘j clale (M)é)

$294b gL im0 jcoms g 33 ol Jo 35T JuSS 3 (Gglume i 1B 9 By (slaipmolin g a5 1. ¥ S
Ye Sow a4 YA OC 6Lo.b ) 0 C)'“‘ 585 9 B3 ‘sLbo*nL}‘.g.g J,.Lzo )‘ o yo Yo 3\ oY 6Lbu.'a-|£ e w)w.m ‘sl.bufaﬁ
(n=3, p<0.05) ad.ss

ald e "
[Soaet Soley, ORI

2y ST Jbie (ug/Kg)
-

\O Y- &
So9abse sley  (add)

STV Jokoxo 5o aido £+ g ¥e N0 ¢ Liliko (g gabgl syl Caxd' (S jioamw e 5O aueol o ST st . ¥ Sl
(n=3, p<0.01 ) ado ¥+ o.\.u.g\/\fc Glod 48 00l & 5w 9 Bg 9 B3 (sl mmolo g oS 55 9 (55bo ) oylas Jolxo


http://nsft.sbmu.ac.ir/article-1-771-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-04 ]

1.

\A

il arsls 0 ST LSas >l (S yo s
3 sl (S oS8 LS 5 (098l iz en
Sy caled 50 g sl Sl ST an (g, ST oS
L i ol @l (10) S (6155l anedly ST
oyl Sllae Yo o F Lo o o] Ken 5 Zang (slaazil,

Sy sl 45 ol sliss Limel ol 5 Lol gl
2 Fge 0a,lo3b Jale 5 cmlin cands oot
e ool el 5 e 5 o el ST oS5 e
2 s 00 GBse Gl 1 digh Cguime spadly ST
5 ol obas 55 Jsloe (S s Joo (295 0
Sloie (a880 Ve (5,9 abgé o 4 Bg 9Bs slaualiyg
(7 IS5 ol lad 1 aeadly ST o (g rals

=S5 Sl ojbae (Sosoik Sl cnl s
Al ST LS5 (sglae S L Bg 5 By slagaslis
Ol Joolr mli 4 azg b.cd S 15 ) 000
3l algs e o)Ll 3550 Sl imalig 9 55k, 0 las cuiS
S yso B & iz WS (S sl wedly ST S
bt EYgame plo 10 S 5 ol S5 & lSel 45
Ly odds gy YU (slos gl o a8 a5 5l i
@ Jlols vg2g oad ploul adlllas gl wiin 0 Oyl >
olie o oaebs (glapannST 5T 45 o5 saaline g s
oSy eansSagaid g badlanSl,y pd WSe ol
(VF) aapo oo ylid 095 3l
&l Sl

oo BT oassl platel) 5 Sloxj 5l el oo p3Y
Ll 5 ol (o] ised S5 e e s
JETEN WO PP NI RINCIS, SR

e References

Svensson K, Abramsson L, Becker W , Glynn A.
Dietary intake of acrylamide in Sweden. Food Chem
Toxicol 2003 ; 41: 1581-86.

2. Rice JM. The carcinogenicity of acrylamide. Mutat

Res 2005;580:3-20.

-y e

oealS ai) jo gl ¥ ollllas yeSG Y- Y L
St s ol Vg e 40 Al ST ke
S R R IT S RS NepeE DITERRWL Y
(o 5 2eedlyST S5 malS 5e sl Sl 5l (S
i s & ol 55Ty 5 a3l Slye il il
L 4 el laoel plow clale (09581 a (g5 o0
bylyd ;s b oS Cold) o e (aSTy 50 ol L]
SLag ST Bl (99580 5 (138 Slge (03,5 &y il 2
YY) 55 ] 55Ty (slaoniaS g b 5 sose

sl s 5| S 5etds ST Gl 5 adly ST
285 By a8 5000 5l Jol JgpudS 1 (il ST
Sys a Lo oy 5dsyed 5 OoelienS] lo STy il
STy g Jslie 51 0gd oo St e
5 Sl pH csh) o 4 Gl (gl
(YY) 05 o)Ll lacilapusT,

ke 0555 8 e e 3] o 45 Ll
Lol ol jlade Jmy oaims (iiSTg olge cdalé canedl ST
LS @65 i r anlllas ol 5 sl (2 el 5 00iS
Cenls g s il Loyl b cin jow o8, G 0
JETTNESONE XEE IS N RN
Slacie yo eod ovdlice Ol sy (leh g Wi B>
) ol s Lacilan ST 1 5 by Sog380 @ |y auedly S
slaclile (L qsylal ;i Sl imgiy ol o (VF
LBs 5 By slacmeling oS 5 5 s)kej; o)las sla 5594
oz ded ST la e el S 8 (ggla o o
(Y o) JS8) o cnmlin g)lo e Dglss (s jam
oS 3 <ty ol Jlab bl 05,8 as s o 45
CaBye ez 30 6L o) p0 dgge (amadl Ly
Sty Loy Sl 85 o (cage (s il oo

. Stadler RH, Blank I, Varga N, Robert F, Hau J, Guy

PA, Robert M-C, Riediker S. Acrylamide from
Maillard reaction products. Nature 2002;419:449-50.

. Zyzak DV, Sanders RA, Stojanovic M, Tallmadge

DH, Eberhart BL, Ewald DK, et al. Acrylamide
formation mechanism in heated foods. J Agric Food
Chem 2003;51:4782-7.


http://nsft.sbmu.ac.ir/article-1-771-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-04 ]

Ohler 5 (K028 Glog [ 5 ke, o)l (SoiS o S

\A)

5. Yaylayan VA, Wnorowski A, Perez Locas C. Why
asparagines needs carbohydrates to generate
acrylamide. J Agric Food Chem 2003;51:1753-57.

6. Mottram DS, Wedzicha BL, Dodson AT. Acrylamide
is formed in the Maillard reaction. Nature
2002;419:448-49

7. Lopachin RM. The changing view of acrylamide
neurotoxicity. Neurotoxicol 2004 ; 25:617-30

8. Friedman M. Chemistry, biochemistry and safety of
Acrylamide. J Agric Food Chem 2003; 51:4504-526

9. Khalifah RG, Baynes JW, Hudson BG. Amadorins:
Novel post Amadori inhibitors of advanced glycation
reactions.  Biochemistry = Biophysics  Research
Communication 1999; 257(2): 251-58.

10. Zeng X, Cheng KW, Jiang Y, Lin ZX, Shi JJ, Ou SY,
et al. Inhibition of acrylamide formation by vitamins
in model reactions and fried potato strips. J Food
Chem 2009; 116: 34-39.

11.Kim CT, Hwang ES, Lee H J. Reducing acrylamide
in fried snack products by adding amino acids. J Food
Science 2006; 70(5): C354-C358.

12. Zhang Y, Bao BL, Lu BY, Ren YP, Tie XW, Zhang
Y. Determination of flavone C-glucosides in
antioxidant of bamboo leaves (AOB) fortified foods
by  reversed-phase  high-performance  liquid
chromatography with ultraviolet diode array
detection. J Chromatogr A 2005;1065:177-85.

13.Fernandez S, Kurppa L, Hyvonen L. Content of
acrylamide decreased in potato chips with addition of
a proprietary flovoniod spice mix (Flavomare®) in
frying. Inn Food Technol 2003;17:24-26.

14. Vattem DA, Shetty K. Acrylamide in food: A model
for mechanism of formation and its reduction. Innovat
Food Sci Emerg Tech 2003; 4(3): 331-38.

15. Stadler RH, Robert F, Riediker P, Varga N, Davidek
T, Devaud SP. Indepth mechanistic study on the
formation of acrylamide and other vinylogous
compounds by the Maillard reaction. J Agric and
Food Chem 2004; 52(17); 5550-58.

16. Cunniff P , editor. Official methods of analysis of
AOAC international , 16™ ed., 3™ Revision, Maryland
, AOAC international .1997.

17. Palvista AD, Ojava JC. Potato Chips and French fries
processing. In : Processing vegetables. Switerland :
Technomic Pub Co . 1997.p.237-85

18. Tilson HA. The neurotoxicity of acrylamide: an
overview. Neurobehavior Toxicology and Terato
1981; 3(4): 445-61.

19. Ardo Y , Polychroniadou A. Analysis of free amino
acids and amines. In: laboratory manual for chemical
analysis of cheese. Luxembourg: Office for Official
Publications of the EC .p. 1999: 67-78.

20. Butikofer U Ardo Y. Quantitative determination of
free amino acids in cheese. Chemical methods for
evaluating proteolysis in cheese maturation. Belgium:
Int Dairy Fed; 1999.p. 24-32.

21.Tareke E, Rydberg P, Karlsson P, Eriksson S,
Tornqvist M. Analysis of acrylamide, a carcinogen
formed in heatedfoodstuffs. J Agric Food Chem
2002;50:4998-5006.

22.Lou DD, Zhang Y, Wu XQ, Qi JJ, Zhuo YX.
Application of antioxidant of bamboo leaves (AOB)
in Weixin western sausages. Chin Food Fermentat Ind
2004; 30:13-17.

23.Kita A, Brathen E, Knutsen SH, Wicklund T.
Effecitive ways of decreasing acrylamide content in
potato crisps during processing. J Agric Food Chem
2004; 52:7011-16.

24, Kumar D, Singh B, Kumar P. An overview of the
factors affecting sugar content of potatoes. Ann Appl
Biol 2004; 145:247-56 .

25.Fernandez S, Kurppa L, Hyvonen L. Content of
acrylamide decreased in potato chips with addition of
a proprietary flovoniod spice mix (Flavomare®) in
frying. In: Food Technol 2003;17:24-26. Y

26.Hu C, Zhang Y, Kitts DD. Evaluation of antioxidant
and prooxidant activities of bamboo Phyllostachys
nigra var. Henonis leaf extract in vitro. J Agric Food
Chem 2000;48:3170-76.


http://nsft.sbmu.ac.ir/article-1-771-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-04 ]

Iranian Journal of Nutrition Sciences & Food Technology 73
Vol. 7, No. 2, Summer 2012

Inhibitory effects of rosemary extract and vitamins niacin (Bs) and pyridoxine (Bg)
on acrylamide formation in potato chips

Qagharbeigi P*!, Kamkar A%, Jannat B*, Haj Hosseini Babaei A*

1- "Corresponding author: PhD Student in Food Safety & Quality Control, Faculty of Veterinary Medicine, Tehran University,
Tehran, Iran. E-mail: pgajarbeygi@qums.ac.ir

2- Associate Prof, Research Institue of Veterinary Medicine, Faculty of Veterinary Medicine, Tehran University, Tehran , Iran
3- Professor, Dept. of Bromatology , Faculty of Pharmacology, Tehran University of Medical Sciences , Tehran, Iran.

4- Researcher, Dept. of Food Science and Chemistry Technology, Danesh Mehvar Alborz Research Center Qazvin, Iran.

Received 17 Sept, 2011 Accepted 4 Dec, 2011

Background and Obijective: Inhibition, even reduction, of acrylamide formation during processing of
foods, can help produce more healthy food and, consequently, promote food safety. The objective of this
study was to investigate the effects of rosemary extract (RE) and vitamins niacin (Bs) and pyridoxine (Be)
on acrylamide formation in potato chips.

Materials and Methods: Samples of potatoes, to which RE, vitamin B; or vitamin B¢ had been added at 3
levels, namely, 0.2, 1.0 and 2.5 g/kg, in a deeping system for 15, 30, and 60 minutes, were fried for 4
minutes, the frying temperature being 180 °C. The acrylamide level in potato chips was determined by gas
chromatography (GC/MS).

Results: Addition of RE and the vitamins at a level of 1 and 2.5 g/kg potatoes, respectively, resulted in
acrylamide reduction by 82.7% and 50.9%. The antioxidant effect of RE and the vitamins at these levels
preventing acrylamide formation was considerable. The magnitudes of acrylamide reduction in the fried
potato samples with any given content of reducing sugars, asparagine and acrylamide were significantly
different.

Conclusion: The findings indicate that both rosemary extract and the vitamins B ; and B 4 could
significantly reduce the acrylamide content produced in potato chips, with no change in flavor and
crispness. The use of these 3 additives to reduce acryamide formation is recommended for potato chips,
fried and other potato products, as well as for otherv high-carbohydrate foods, such as bread and biscuits.

Keywords: Acrylamide, Potato chips, Antioxidant, Rosemary extract, Vitamin Bj, Vitamin Bg
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