[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.18.114.159 ]

‘2":‘:Js.‘/\a_;;.‘.”ia_)w.\ﬂ ‘.\.LC:LJJA(}_LPM

2 s

ol 2 S @ileo g pols dlono

www.fsct.modares.ac.ir :a>ws o lu

295 ole dls

S Slws gt g daal by ST gl gms p (Curcuma Longa) « =5, o jlas 1 axdllas

OALE o (R

Yo, Y oo, Z.: Yoo Rt
Syo | o o5 s S5, M B g e aal

Ol e e Aol el 31T oL ¢ glie mlo 5 pske Ayl ol IS a ol 215 )

.Q‘Jil cj'._»']:.? ‘j'ij.‘; Jo-b ‘Lsﬂy\..ﬂl :b’I oL isls ‘Q_i\.l:'« CL..A 3 (,ij e); )L:.\i.]\: -y

o AS>

dlae Sl

35 oot whs Sl o1 Y pame 3 Ol Gl e o3l S Olge 4 el o ST
e sln 53 el ST S 51 68ty 253 o 3 Vb palie 03 038 F e o)
Kl Jila 4 DLl 15 OF (ks Sl a5 5 03be cpl (e 53 (555,15 ks Nlg o
e S Do pa 5 el o ST gl g p w gy oslas 6 s p addllas nl 51 s
Vo0 ) wgzass ebas 5o edd sam il s o S sl ol Sl sddg
e (agb) Ol KAS F o ) 53 e 5 0 kd Haab g 4235 V0 Se 4 (B /(Shy A
b g odd S5l m Sl S5 5 dal o ST gl gme (¥, %, b)) &) ( (FaSyz by
Lo ojlas ChLE 151 L a8 sl 0L el Cansay guls W58 15 alie 3,50 Aald 4 ses
olas B 1L pirer Sl el SuSsx s e Gl s pRIB bl o,
oIl I kg () (53,5 5 el b pejoam @F) 508 5 (LF) (23, gy
5 okd Jald Wged 4 G ol o ST Ol 55 dap 3 £V 2alS G Aoy V0 U aggmsy) chile
olas ChlE 1B L wezsy) obas doys Vel s b bl 4 e gl S
02l s SUS 53 wgzan) eshas oy Vsl 4 sls OLE S il 3L 3 g 7))
Ll on 5 odd 035 g erdiomm 32 erl Jo ST U g BB RS 4 e (e 5 AS

255 slgdy o oS 5 ol LS RalS Cgr 3 B, Ol e

Pllis sla gyl

44 /\ /N :C,j\i).\ é)b’

QNY/Y 5 dy )b

1SS oS
ool o ST
m.x.:'cﬂ V. T

Ay oslas

10.52547/fsct.18.05.14

(LG J s :

L.roufegari@iaut.ac.ir

Vo4


http://dx.doi.org/10.52547/fsct.18.114.159
https://fsct.modares.ac.ir/article-7-48820-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.18.114.159 ]

vt gy ojlas Sl asllas

53 YU slales 3 sdeSUt gland b osl3T op bl 2iSTs
ek ONSls gsis 4 Grmer 5 00he ST am
Ao by G 035 Fae (b s SOl
e s ol st Ol oo e sl U enlS
S sl e s oeds b s ST 4 (ST e
ML el b ST bl spam 53 Jd Jss S
OAd a8t 5l S0 S ST el T esdle il
m e Ll b ST S 0 SLisal L ils e s ST
G 5 3hlul Ol 035 o s cnl 4 [V ]sss
Y Gl J RS L el e ol 5550 adslesle 53 oS
SMEe 5 Zasbs s (O3S e Dl e 5 Ol o
ol e la)lSaly 51 03,8 o sl ealiial 3550 255
o Pl S5l S 0ol A S e
L Y B e R LT ARl s
5 o ol RalS e s (gadame lahass (BAS
m oz Sl edd E e gldealpe 53 anl ST U
SLaSS (5r54b s 4 Ol 0 &S Sl 4B S s e
relS A IS Joe b e 3T LINY] ST 55 e
il LN Ve, Al lages b a3ty (VY]
wl ladnl 5 bl s (5 03381 31 5 [Y] o0 o
Gl o350l [ANE] 3500 osLal Al L ST (glyme
W5 e b SUS S anns 5 S8 sl 0558
A ool M5 gl ALS Glaeslas 4 a5 oldEsl e
UL et gladle sl oals Sialsl 1 LaolaS| x
Ol Solems Sl (57 A0S 5T £ s LT
e b GOISI ST L LS 5 nl 038 5Kl
L Ol5 o b ailinS| 5T sdas e Sl w3 S
(Curcuma longa L) w555 3505 o,lal e ,;
Olpe Coxd s iba &8 ol Ollndy o5 & Glasse
Dy g M Sl S Olsea 5 ekl s ld S a5
S sSuS aprays ded S 5,8 e 13wl s
Vb GlaSI T b b s 0 B L S 5 S Al
Gl Gedms 5l IS Gua il ees s [V0] sls
LS5 5l o e Ulgea wpzas oslas Sl (oS e
Gy il glachle 53 0T i andlas 5 OlaST o
it Gl i AS Slopas 5 dal ST

sl e

dodo —

5 Sl el bl Sl Sl ol 4l i
LS oxp o oibosl 5 ams b omin slaod 51 0L
dalst las st 55 SV s Sl (SU5 Sl mons w85
R e P IS LI NS TS CR e P PP
A5 s QA g by sl Sls e Ol s s
St a gl (e gleslse 0l B 5 gl se
o V] cslanl il SV pame ol kS
o5 FB LG g e s0be Slalle Ole 55 odds
3 4 Ol 5 068 oha OELSCE pae 2
S gl b o 5 eedd 1SS [Y] cl esls olazst]
T G O3SE i dlex Sl glAEslse pl
53 lleesls Slakd Osges sabgs OF ulul &S L
ol el [Wt]and fl S o Lot
(o 0 de bl 5 s o sladd
SV Ol s & eldi e OV pame iae 03500
(S B Gl 4 Sl el Cdr o)
oorat ol gl 5 S s s 0y LS
G oo le o] s RIS o2, Ol
Opr o S isls sl edd & e ¥ g VL
b LoEsy o2 asde 5 0Ad ey (SOl L]
mosle S B0 T 5 O30S S pam oty Gras 035 ¢ e
LI st a1 OB AS G ae o el S (o lde
[WV] 535 Bs e B Glasslow 552 o wimmen
2Hesl5n 53 0 bl Csllasl DS 5 51 (Sl o ST
s a2 3 VY0 (VL glales 5 as gl b s
S N O 6l.m;)jbé 53 01 ldie oS Lok
S oS5 ol [A] cdens 65515 slalie Kos 5l migy
(Sl clllg Ol S sba il e GO e esbe
sery Jd L wlds bkl il w5l pse S
5 Olllas Cslesged Olye lislge s Al L ST
Ao, ode y3 esle pl Sliyse s 50 wdihe Dlides
Olasl 5 hgm 53 1) Ol 5 05 S5 05,5 cadS ¢l ST
Los pas ptee 5o W sbnl 5 sl Bl
3daze Sl e [4] il ooy S & 5 il ST
Ll ol o Ol ol slge 3 ael L ST LS5 (ol 5

I R S R e G Ch S IPUIE ol s


http://dx.doi.org/10.52547/fsct.18.114.159
https://fsct.modares.ac.ir/article-7-48820-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.18.114.159 ]

Voo :l:JA‘\/\ e)j:‘\\i e)l.mi'

Olnl 2le mbeo 5 ple o

Oy B sk am 53 10 0F) (slos 55 5508 58 051
05) doss 5 L3 S eslizal Sl 055 4 ek s
(S DAl s SIS (P 65 a5 sosb,
o 9 035 Fe Ol B3 b sl e
lrale G (SIS L 03 SE e 5l 450 5 a b
[Y] 4 ens (5 5) Dl

&) g}_y")i —£-v

e ppa B3lan Ghs Sl elid b (S gla e ls
Sllbnl glac,lS 5 ba sl 6J‘°ﬂw§" 3l A S
23 (65 (Kpnls) e osss 5l eslizal L RAL
W03 Ul ) aol 5 D65, 5 cas U s (labaioes
L la, 556 51 K oa sl 3,1kl s (a3 £0)
Dals 3L A B3 e dolas 5 ey B @)
o b sa (L sl sles il s slael Sk
Cmd o Cand S0y ek Ol als AE e 2
LIV sl 5 S50 4 55 aals

AE = \|(Ly = L) +(ay —a])" + (b, b))}
5 by Ol L cals Saad 53 iy, Ol Lo
2 AL e Ol B0 sl T ke 4y old f e 455
ol o wisad )3 (S50 3 b e Oljee A" sl 4 ges
D" 5 asls L 3 5,5 b T Ol by st t S
AT e & o o ad 33,5 B ol Ol
Aol Js ST (5 5 o310 —0-¥
Joloe 2l en V0 Lol (San 505 el 5l p 5 S
A bdse i3 Yo e 4 Ol 5 Se b el Ao ys 4/
Loaids V10 Do a4y g 4z 3 0 glod 5o e
230 Cod A3 S Sl alds 53 e frer e
Sl sl Gl s ok S S5, K /80 2d L s
Ml 8 A esls e dalr U a5
s Ol ) Ao Y b s 5 T 2 (e V/0 Loy
SIS 5las S olSaws 4 5S35 S S
A=Y+ Jus GC-FID) glales g sl il L (o508
o (HPS) use 05w a0 e (K0l Agilent o5
v/Yo (,.1..3 Cales 5 el /Y0 LB (e Y b
b bl 5 Gy dhi sl A3 Goop s S
esabe S s 8 ol s 4 s YU 5 YT S

ARy

Lhufio‘gj‘g b‘y—\'
oalaiwl 240 :‘y—\—\’

2 ekd ) L ST o3, wioaw 3 Goiow opl
o Ol BT mle 55 ((mdr 453 Ve e
-0 amay osbas (O] Olg &S5 (G55 F
CS8) 5 (O W ab 5 e CS,3) Ao
S el (OLIT (S o 08,5 51 oy (DL S e
oxlizal (OLJT oS0 o8 5) Ol 5 QLT oS 0 o5 ,8)
s S

Mg ey -Y-Y

oSS g (S s 5 it Sl e S
il jshieay g o3, h o WX /0x0 /0 CIM slayl b JSlalad
5 it plaie Ol 3 aiBs ) Sde g mbe e xS
53 A0) s S (] Ay LS sl
il glacble s gsab e (adds N ol 4 sl
T eslas 035 alol Ol J 28 @50 To jlesd) o jlas
o3 Ve 50 dpdoe 3 gusabe s i To
e;uUm W <:L?L:\ 423510 Ode 4y (o lae S50/ S5
VY b il 3 o Sele) S e L] a5 5L
LV0r (gosgdome 5 Loy o o5 i & jgame 5 555 5
S Ol e 5 Ay 2y 2 V0L (e sedis a5 V4
S Sy S Fow A 250 05,5 e Ol Lo
Fore Sl Oy 5l g &5 (5o 4 0 els 3 S 53|
e L gad (s a3 Yo e VA (glos @ oS
N3 S Fm S s J5s 53 6,5 00 Olss 4 e
5> Sl s b a bkl (5l A s 5 LS 020
0 Sl ds Lads sal OUS cr 3o S Hgab e e,
Sy Lol gad (b 855 OAS ZOL Sl e 5 4l
LSS 4w 53 3 bl lweslel a3 S 15 AS bl
M es g el

oo a0 ge3 Y-

Seslial bedd Sl 5 e sladised B, Sl
ey Slosd s m I b sl Gloe y abeS 5 25
Ao 53 G pS) Ao e s A pll sl )
Glgmme and gl [WIA] s 218 (i ool p 5


http://dx.doi.org/10.52547/fsct.18.114.159
https://fsct.modares.ac.ir/article-7-48820-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.18.114.159 ]

vt gy ojlas Sl asllas

o ol @l Bb el el el Bl Jar
2 e Ul B esn s sl
olas Cilse glacble s ol b e (Sl i
e Sl sy (PS/0) (ol pme SN agr s
oy dops Vsl 3 edd ab o (gaisel Sk
Aals Wiges 5 (M/erEV/00) sy o Olpe (%S
sl Ly (FVeoEV/0Y) e, Ode Ol o i
@ S 55 e aalie ) sk s o5 kil
dald dsed dadigad Gy Glye Dl b1 fol
b i 65 5 (YW TA) Cugby Ol oS 51l
Casby Gl boagrays Ao Vrooglas g el
mdsed w0 Casby Gl Ol o tiiy I YE/AEY
Gk edalasy s sl Ogesl 3550 sla
e Ul asrss) obas S S s
D oA s St hm SaKgad b Sl 5 G
i St gl 3L g WS e el ol
Lo dab Jybe opl boamay) oolas 53 ol j5abye
5 S m Sasby s e JUED G Bl 4N sl
Sl S e s e GRSl 038 e ko
oslas 53 oddgab o sladised 5o sk Slse 5 )
Sty mld Sl aly (0580 5 Al O 5w asrss
s G S8 un S s i Olie b sl 3 ol
52 () OLer 5 sande bug edd SIS ml L
Oby e 5 sy sles QLSLE 56 s b ddal,
o AIE e S G 03 ) o Ol 2 03 S7
ey M adllas b dlaly s (Y00 O 5 S8
Ao LAl sda bodd ol (g oz eS Sen S
Glakiged (oo dor Uljee 8l 53 by ke 515
Olae U oadasly 5o IVYY] s Cillas s jums s
St S sdalie plie K 5 base SASH
Wy dopa N olas s edd jaab e G4 sel Sk
Aals wiged 5 (/NVE/0Y) SUS s s o 2eS ghls
ol by (NYE/00) SUSs o lde o i bl
olas dojn Vv 5 0 5o eld jsabs ladised o J=
edalie (gols pme M| SUSy o Olsae 8 5wy )
el Sl K (S8 SaSsx (p>r0) 4 S
AL e el Sl cll Cole 8 Wil 055

Co e b UL K oY el jlis b el 38 Olge @
Lo oesls s Ogte s 5haids 5 1) e VE st
Ol IS e Go b 3l s 5es el ST alis [Y]
anloes Lol Lo ST syl gls &ga5 Gsy 3l ool

O K s S
250
200
= Y=2.614x - 2.600
100 R2=0.992
50
0
0 20 40 60 80 100

Acrylamide Concentration (ppb)

Fig 1 Calibration curve of acrylamide
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Tablel. Effect of different concentrations of turmeric extract on chemical properties of fried potatoes
Treatment Moisture content (%) Qil uptake (%) Shirinkage
To(control) 22.1740.38" 36.05+1.01° 0.13+0.05"
T, 23.97+0.71° 34.33+2.08% 0.11£0.01°
T, 24.80+0.70° 31.00+1.00° 0.11+£0.03*

Data are expressed as mean + standard deviation (n=3), and different letters show significant differences at the
5% level in Tukey's test (p < 0.05).
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Fig 2 Chromatograms of control samples (a), treated with 5% curcumin extract (b), treated with 10% curcumin
extract (c), dotted circle indicate to acrylamide peak.
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Fig 3 Effect of different concentrations of turmeric

extract on acrylamide content of fried potato (Data

are expressed as mean =+ standard deviation (n=3)

and different letters show significant difference at
the 5% level in Tukey’s test (p < 0.05))
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Table 2 Effect of different concentrations of turmeric extract on color properties of fried potatoes
Treatment L* a* b* AE
To(control) 51.67+1.50" -6.07+0.12° 38.67+0.31° 0.00+0.00°
T, 53.73+0.92° -6.13£0.12° 47.47£0.31° 9.15+0.49"
T, 49.27+0.64° -5.40+0.20° 49.80+0.40° 11.48+0.18*

Data are expressed as mean + standard deviation (n=3), and different letters show significant differences at the
5% level in Tukey's test (p < 0.05).
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Due to the progressive consumption of fried food products in the country, the increase
of quality and oil uptake reduction is necessary. As a potent human toxicant,
acrylamide is present in different heated food products, with unexpectedly high levels
in potato products such as french fries. Prevention of acrylamide formation in food
could minimize its dietary exposure and decrease its potential health risks to humans.
For this purpose, blanched potato slices were immersed in curcumin extracts (0, 5, and
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10% w/w) for 15 minutes, followed by frying in oil. Water content, oil uptake,
shrinkage, color (L* a* b%*), acrylamide content, and sensory properties were
analyzed. The results showed that increasing curcumin concentration increased the
water content and decreased the oil uptake and shrinkage in all samples. Color
parameters indicated that L* and a*of the potatoes decreased by increasing curcumin
extract concentrations, but b* was increased. The immersion in a solution of curcumin
extract reduced the content of acrylamide in french fries significantly. As the
increasing concentration of curcumin up to 10%, the amount of acrylamide decreased
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by 47% compared to the control sample. Sensory characteristics (appearance, smell,
taste) except flavor at a concentration of 10% curcumin extract improved with
increasing extract concentration. Using curcumin extract and improving the quality
and sensory properties led to a significant reduction in fried potatoes' acrylamide
formation. They could be suggested as a method to reduce the construction of this
toxic compound.
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