[ Downloaded from nsft.sbmu.ac.ir on 2026-06-21 ]

oln! 2188 gles g 4345 pgle aloro
95-102 wixiuo 1396 ylwo) 4 o losis po 3l Jlw

9 S8 Sloogas (xE9) i S p (V] g (RS plol dowo b (PO gy ]

G0 (W9 A 00y (S0 ) e S S
o el gDl o0l

Sl eanl5 oy codlal 31T olEils o5l suStils o olié mlio g pole wi)l ulis I -1

hoss_ebrahim@yah00.com : Sig ziSIl e )]l (39,58 a1y (oMol o131 oKl ¢ 3¢ o 5 pgle 09,5 Lobiwl | Jgtas ooy si =2

95/10027 : s 3y 95/6/19 sl ;5 & b

° -

®

25055 Jyame 03,5 Em Job )0 o7 i (Rl o Wlios sl s e b (s s S DB (2o iusy [0 g Al
A )y B B9y 43 00D T s (o) o GO 2lond iS558 Sliogas 55V 5 (865 plol pes U Bidd ()

G %% Ll by ool 4 V5 5 (oas plob deo sladsle 53 (555 absé sk ) icmia sla DS (g g SMge
WD e ($O)5 e O3y 0O Bees by (Uigy 93) wals wges g olos cnl iud & by 12 521 11 glaces
sl 50 IS cels 24 51 G badiges (SIS (S50l 5 ) ladasls (05 wanSTy (atli (e, wia ush) oliae e

A S0l o

5 STy (el 5 g, iz wash, Ml alS corge Wil o HaY] 5 (855 Pl dae (B iy 45 ol oli b (AL
O S S dald digel I ieS ould oundey (sladigel dan )3 P (189, i 35D 00D Epw (S o SO 05 Rl
plob doo a0 )3 15 5 (555 doj3 6 (55l jless 0 9wy (aSLs o %eS 5 5u5Y5 000 B Loud Jlas sla M )3 0ég, i
) Sud g 2z i e 4 Y asye 2125 255 plob oo ws o 05 gl sla g b, a5l o ssalie I

(P<0/05) wisg: 1o ,95 » (5 i amghlaa 51 5V s (35 5 oS

SeSTn als 5 () iz RS cage Wi oo Lol a8 (Y5 5 (85 Aol deo b (sue o Sl DI e sy (6 T Ao

Bghin e Gib Gev SNl e Jyaze 3 4 s (o Sl 5l aSl 090

Geos 5955 e 1855 Al oo (Y5 (89, i S5 L (se s P IS GBS

oS Cuwl WY gazme (pl (&S lo g5l 5l (S 8g, i
5 Los e Jpame JH (e 3 sl s, (JSs 53l cos
o g =3 slajloss (lam eizmod 500355 £ Dok
Sl ilis sla g, (3) o)l 18 (30,5 & ail s
iy ) o S P bang oz @iz a8
lp i igy 51 ool ol gl ey 4 4 el 00y
(Y - P I P ENV JPRVEN PSR
T o> )% 7 i alS gl 65 celie g,
L bagoo gy cnl 59 (4 D) 358 o0 Cgmains Boe (05
Ble (bE9y 9955 5 GxS sl (et o P mhaws il
Sl gt 4 (pl 2 oMo Ngd oo 5 Cugb) 75,5 )

VRIS
San dn poye oy bl o (S5 S S
ol i olge cl 51 (6 lomms sl s 00lal Sl g
Sjlon 5 Slr ol o)l o5 Wit )z oL ke
sLagts; 3l 03,5 g (1) Wl olpen 4l (Bg5e (3
abge) (Gres 5 (rbw D50 55 4 45 sl W 4gl gy
Oloyor JEl aild Brae (3,5 Epm09d (o el ()
g ools an o)l > Jl o) o oS el p > g )l >
@l Jyarme pab g shae drwgi g Sy Cagh; 7o Selb
Sagh) Sl L olyen (33,5 & pw (> 50 ey JUES] 090 o0
5 s s S 5 ez (2) w2l 89, i
Ol il o Aol 01,81 4Be 5 )50 olAE (sloonl,8


https://nsft.sbmu.ac.ir/article-1-2282-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-21 ]

i el g yoepMeal 03Ty 5Y5 g (g8 bl deuo b (3 by ] 96

2 508 b plys b ale 4 55 5 o058 plol slages
L gl po g o ools Jl3 (6 Byl 0 (SibaY &js0
sols &)l > aado 25 Sae au () (o) 85°C slws
3k g, Mol L) St (5 et ol 5t
ol Sl doeis g = Dliams S WSLoS sy
DB g VlgsS g5 5l (Jge G 9 9)0 SRt YL
sl d 09 b e solitnl SLuS 5 opl i (SaiS )
12 cocs 4 sus &l slajog wugh, G Sy ase
5 b 558 Cughy D3l dlge ol el o el
L (1dsaz) Wil bolsee b oo 52 51 5L5 9,50 jlade aalol
40 sace an (Lll cgl) (SlSe (5 o S 3l ool
okt 4y 03 00iSTyy el oo 4 yhaie T o diido
2 et So Soe dn Lages Jolore (oS ol a0
s 15 gl sleo

sladslre o olitul 3,50 (23¥5 5 (255 el fao polis ] Jguar

ylass (o2 Jidg
(h) oS plobs oo ()3 o o)lecd
- - (ML..;) 1
2 - 2
- 3 3
1/5 0/75 4
1 1/5 5
0/5 2/25 6

o (Ll (035 F w9 LINS Slosdio (g 3Lwoslo]
e o JIT S Sl eoliiul b g S gy 5l e s
aalsl jo050s haws yie le 6 X1 X1 slal L sla s
T g5 et Ll el ataslits o aie O 51 eolizal |
s i a5 o Sy o T ol 5 L LT L
a5 85°C slod 48 punedS W IS 00,0 5 Jgla 4o la D
Sla PLs a0 [idgr lp did G p ey 4B 6 S
2 aide 2 Soe bl 5l e ladie lail oo 5 3]
695 ;= o 9 09=b 3 abse (GaSslSg 0 sla Jslone
e 418 )T Ll Lol reo U asad osls 1,8 e g
Goe 4 o 0wy S NS 55 (xaw Ol zalS 4ly
G > e 008 5 )13 135°C loo b (491 jo aido 3
F e 50 dali b odd sosigy sla M 51 0,5 100 (op0,8
2 175°C slos ,o Ll gl ) S0 oS &) 5
s P S B0 s Gres g 4 4B 6 S
G (Pemo iy O3 S P 10 6 4 1 e,

Al oolatuwl sald lgue

s 2 (0) WS o SaS  Jpaze w5 sl 400
590,020 350> 5 (ye (i oo o G (Ul
aimd e alS 1) ég; iz 0,0 50 sgux b 15 ke
(7 8)

Sloly ay 525 (g)ld 5 (2l mlio (938l 59, 5L
00 Eely dlgil an sgasme gwyiwd 9 YU o b e
Jlis ay s gl o Il (i L
ol als slogoo sl Lol 6l (ol slogn ;501>
295 phle g S (5 lakes 5 o)l g lx,
Sy ()L Glakes sl il o sloan T
Syt iy 5l (255 pbl doo Ll G 50 s e
s g 35 Ol Ceaed Wil (et o5 el Jloy55 5
C 3l o oyl el ] dilizes Bl o o] 4 sl
ool 5 ;I {Amygdalus scoparia spach) sy S elolo
2 635 sl (oSl a5 Wl o Cans a4 s ulS
S el g 5 anglSeS ()l Gl )3 0k 4 Ol
3Ly ctlilB (9) oo plijes 5 Ber eyl Jlore
3 sramg o3gaze yo (SausS Llis o J5 St ool ol
gomo ) Sleogas o yiage 5l 213 bl o pH
25U (mion ol 0 o e ba blys 01 (10) o
o Y5 g feme ) ) il glacdile b oo iy
7 lodiio ols Syl 5l e SouS Lpls b g ales
oy e S P Sheogas plu g éy) iz GialS
D9 gy 3 e (o9 A2 00D T e
gy goige o
oo | gy S Jelxo (53w o0kl g lge wlasine
Pl 5 Jed 000,84t 9305 5o (e S5l 51 omeS” plals
L ealliole;l Sl Heue b g ol Clow] goo clinle]
0y s vl Sy G5 (S8 5 5y 505y oTD e
M50t el G255 e 095 5 (Dl < ST 4 lg)
b g (Llsl) 151, 51 e 5Y5 (izmam a4ty (oo
LS 51 U5yl iz yo L onliis] 350 (loanss Slgo
W TPV

s e il ¢ e sl sle (g3l oolol gl
A2 Glacans & 55Y5 5 (255 el glages 5l 5L 050
39 oo (1 Jguz) wos byl S0, L 11 521
3o sl o g Sloaiie Slinlejl b i ,o 5 adsl
gz ole (Blog J5 St sl 5l 090 oo cale
5 295 phls doo gl cbile (ot s b P
aelol 5o 85 ((mezm (H3g) a0 )0 3 52 o (Y


https://nsft.sbmu.ac.ir/article-1-2282-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-21 ]

97 1396 (e A o)lod om3lg> Jlo iyl 21ie gl g 4355 pole ale

9 KW g_)l_>b.>‘ )IS M‘é‘ 6|f ;Qu] ‘DM-C‘ 9 kSL"‘ LSLQOJ.A
20 39290 (iwe) o Lo P> 5,k 5ol 5l S
Do oy 2 Sl p3Y (e g 8 slabieal 3L
b, 20 S oeimed 0w ) Jemame ol sla S
@l oy 9 ulido L) (A5 S piny sl 5 oduas 3j9e]
oS g bemasls ol ;) ads o solaxul (&..‘j.m
W53 olBiils

2oL YallS 5k b gy ol ig)lel Julkos' g 49 525
s Julod g 4555 .0l el J,SS aw b b )e518 LJB o
il dnlie (gly ol plsI SPSS 131 6 35 5 eolal b
b ozl (005) o Lesel

Ladl e

Sy 2Ll g (2 misb )y loixe (o)
)lo qu“" u,...aljﬁ‘ u.(‘-l) 6..\..35155).\...@ LSLQU*""‘"?" )‘ ool.a.u..."
Ol Bl 51 0S5 Lol pea b 2l 4 poo sloils
Sl 50 a5 il OS] K05 b Cugh jlade Siol38l
Oty (2 5led 100060 I8 S BB (il 5 lgs ]
6o 5 (V5 0o)5 3 65lm) 3 les jo Cush, e
9 (u.._.Y) oy 2/25 9 stjf ‘n‘ol_v &n...o oy 0/5 63[?)
ol s ol oamliv (1)L<,,,J) aall dged 4o Qi S
gy 5l oolawl a5 ols lis lediges €9, iz o 0 3l
Oy 2> Ole ;0 )l (Sae ralS el (50 3elS g 0
Ot 3 (PROM05) 555 o oy o S M slodigas
3 l_' o..\_:.v)l.o.:.'{ 43543)& Q'éﬁ) u..\} M)b w)...oj Lb)Lo.u
sanlive sald diged ;o ol e ies 9 (3 ,las) Y5 do o

o) e SIS 252 9 Cush) Gl oy p @l 2 Jgus

() 22a (%) cosb, e 0)lod
16/50+0/28° 34/80+0/28° 1
11/00+0/08° 47/00£0/42° 2
6/00+0/89° 55/00+0/14* 3
14/50+0/42° 47/80£0/00° 4
15/45+1/03° 38/80+0/14° 5
11/00+0/75* 55/40+0/56 6
05l s e 3L Wl s a3l i calisen Gy > b (g Ky o 45 lanSils

(P<0/05)

ol osd G5 5eSiln £ JLias Bl &0 & gl

500 (28 by Sl DS Cash, l(olend sl y305
ua.‘>L~u5945/16 U’““ﬁ) uL.o.Sd_u M}w U“j) l_> ol
/33 U’““ﬁ) u.uL..u‘).' LDJM_‘> )‘ AW C‘)M‘ U'°5) ..\....Mflf

(11) Q53 6)'5 o)‘..\.v‘ AOAC Cgan L_?iw 9 965
Sy sleaasli s glm i g0y 9 S,y ‘5Ubu9.o)T
u_i;) uojm > O5)J LQJ}{? ‘..\.u‘ O C).w LSLQJM?
So ool S8 L aalsl jo g o el 8 ab Cayels

YL cend ;o (Canon EOS 60D, Japan) Jluzws o yes
(b sS85 sy e 18-135 1) S8 w5 an
o U ole oSe )] 50 5o 56 1 35 alols |
do b pSe JUBIL L s 10D agd apbs dey 50 JPEG
ailge diod s T LAD laasls wologis 58l o
il @ adlge (0200)100 b (obs) yio 5l ity e LT
il oo (Cuze polie) 0,5 b (e polia) 2 (S, il
Jeolis 5l as el S5, IS @lynis (asls 55 AE ailge
SI07ga" L i) Ged S5, sladilge 5| SO ;-

(l C\JQL!.A) M] Cawd (bo* 9

AE = [(L* — Lo*)* + (a* — ag*)* + (b* — b*)7]"?

9031 5l eolawl Uy (e o sl P 8L (505
L, {CT3, USA) iS5 s geias by olSind Lamugs 5 S5
2 oSy ey Ly gy heo 2 a8 4y (ol ailsil gy
O3 oyl y0 0 6,S ojlasla il s e o
ez PS50 Cg 39 1,0 0ad sbml (59,08 5S>
005 et gl
o D5 s Slpogas i om> (S hg 2L))
i)l s O 2 Ol (Bl (63,505 S5y oad
lsman ol Glndiog (o) co S S (IS By
Sl o 5l) S5y Dk Q) sl eas (Bisel Sl 10
Sl o 5l) Sl 05 (o, 0)5 61O b K 05 o)
La D5 (o9 yz olime 5 (35 Sl (612D b (50,5 il
oalisual (02 o5 Sl 512 5 6 pz Sl sl sio )


https://nsft.sbmu.ac.ir/article-1-2282-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-21 ]

i el g jgapMesl o3l 2 5Y5 g (g8 ool oo L 23 by ] 98

(55e) o5 Sl

N O ] (I SL NI SWR W Vo
(P < 0/05) 54 (V5 00,0 15 § 295 plobs

Yoo S a

Yo ab

A c

Yo

\_" -1

n_bi -1

1 2 3 4 5 6
)L°:5 °)L°:‘

0y e S P 505 (5 2 Hlogai

Sas ams oo plis 4 Jouz mli lowe (2551 o) 2
3o, 05 gol>) 6 slo,las da P 09wy Ll
a0 3 55l>) B 5 (Y5 00,0 2125 5 255 plols fao
a0 0175 g5l>) 4 slajlos 5 5 oz aen 1 (Y
oS den 5l aals 5 (255 ploly fao w00 115 5 5V
LS Ly 3V (a3l b oimon a3yl 5 oy
009 2z pbealde gy oS 5 )0 (B plob deo
B 1P <0I08) st 555 Loy s s
plob doo a2 )0 S5 (s5l>) Ao 4 (685 o e 4585
Gl aalss s o (S 5 (Y5 a0 1S 5 asS
0d (B i sla P 0, SOy Gad ol el
Gty SLa PS5l i |y gagS gl oo L Tramis
250,85 bl (Y3 b oad (om0
0 Sl SoaSs b o jless 5 (IS S pdy B
S5 53 5 el e 288 Ly e3Y5 I3 L
9D 10,05 5 (6t (IS Andy ST P de sy
fome 3m0,3 05 (5l>) Bl 4 boguye Gopdy ot
4 e 4 o oS 5 (Y5 00,0 2025 5 28 lol,
(295 ol oo o0 15 4 5Y5 auo,0 O0/75 (54l>)

J“L‘“" S ] LS‘A—‘:'}lS 9y &Lﬁwy )‘ oolazw!

ST Bgel dy ey e Lo NS (o 1) STy
$3) 4 o o5l ,0m o by o (115500)
i (5255 pob oo a0 y3 115 5 (:5¥5 0o 0 075
U")—"“S( 6955 ﬁ‘él—j PSRV 265l-'>) 2 )L‘H_, 5 )...;L'
.(P <O/05) LS Al b.; LSCis e pon uﬂ_gb[j 3o |) G

\G'nn B a

ab

\"nn

(Mg 09/Kg) aST; s0e

)L°:5 °)L°‘f‘

) e SR aaS Ty (l5e L ylogai

bﬁlm Lu o..\...u)Lo...b Abwalg 9 ‘;) 6&4&39» ‘SM})).g
5(0,Les) (Y5 we,0 1S 5 (255 ploly oo s j0 S
98 asls laie oprieS 6l (3 lews) V5 0oy 3
3o, U5 g sV 0o,0 075 Ll b ooy jles diges
@ sl ie o ytie shls (4 L) 295 plob doo
(L) vy, s (i (3 Jguz) widgs 5303 (o
(2)e) (255 plol o0 2 diges & )] 1 %aS g vl @
ol Jgaz ool 5o (AE) S5, IS Sl is ol 09 b e
L s)ls = Bt L ol sl o jlens cdans aS a0 oo
O Jlosd & bgrye Slydi S 990l 0 s S0
(o255 plob ao)3 2 65l>) 2 jles & Logaye ] (2 ynin
(P<0/05) s4; (o255
Cp o 2 l3ges 4o o <8l g5l gl bl
9 (Y5 00,0 3 (9l>) B slajles @ by pe (Bp (595
Y3 0250 0175 (9l>) 4 (sl )los 2 bogap )1 0 %8

(P< 0/05) cusls sles
o) co S P ) loaasls ow)p @i 3 Jguar
AE b* a’ L o 0, Les
- 48/50+4/95° -8/00+2/82* 68/50+4/95¢ 1
13/28+9/72° 47/50+2/12° -8/00+1/41* 76/00+5/66° 2
11/70+3/66° 51/00+1/41° -8/50+0/71* 78/00+£1/41° 3
14/16+0/27° 55/50+3/54* -7/00+0/00° 78/00+£1/41° 4
6/66+0/48° 51/50+0/71° -8/50+0/71* 85/50+0/71* 5
10/20+1/46° 52/00+1/41° -8/00+0/00* 80/00+0/00° 6

(P<0O/05) wijls Jls sime Dz 0l oais o0ls (lis ciliste By b ygim oy a5 olaySilea

ol o 15T eSile £ JLins Bl & s 4 il


https://nsft.sbmu.ac.ir/article-1-2282-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-21 ]

99

sy e GBS e 25 5] Sl mlis 4 Jgas

S Gy Ky oad &5 Olee OO oz oS SosS o)leds
6/40+0/94% 3/60+2/27° 3/00+2/87¢ 4/30+1/89" 1
5/60+0/88° 5/10+2/18° 4/20+2/78" 4/60+2/72 2
5/90+1/08" 4/40+2/59° 3/90+3/25°¢ 4/90+2/18° 3
4/70+0/92° 3/50+2/22° 5/40+2/99° 4/10+2/42° 4
5/00+0/92" 3/80+2/10° 4/00+2/98° 4/70+2/91%* 5
6/80+0/89% 3/40+2/59° 4/80+2/97° 5/10+2/42° 6

(P<O/05) wijls Jls sime Dz 0l ooy ools (lis cilisre By b ygim oy a5 olaySilea

iz e 45 a0 0 Ol iz 2 Jpuz b

4 0l Dalds SGaSh b sy e job 4 o P (129
09, iz Uy des jlonnlsy Gl DB e cnl o
LS e e LS 092 laals 4 S 65 b
SIS Cailes Sy a4 osnds sla P g, lyiome
o oty JEl Jlie ;o Ll mhaw sadslSg e slapld
5B bgipe (9,5 E e dnld Jsb 3 (288 sl g0
SIS byl il 8l e (gadelS g 0 glo sy
5 b Cosb s 5Ol slalsSlse e L o]
S5 sz 59,5 Em Jsb )0 s, b Ol ool Sl
2l 1 o SelS g ae slaitg 3l (15) wus o
Sheolass 0 ) cow Gl Pl lawgi 84, 0>
) esliiwl L (1999) Lds .ol oo oy e Slaass

sGarcia 5 goo, 040 L jmalsS 4y §8ge Sy Lidg
o Gbge Pol Jite sy 3l eolil 1 (2002) o Sen
o P Ly by i 00,0 4006 L als
e (S92,8 Sy 1 gy 50 (14 16) was
sbe PLs o 8, @iz GhalS o JlsS 5 oLl Glsle
OhlSen 9 Gl as, Sl g ey como e
byye i 5 4 gy iz GRalS ke o i (1388)
§ eSS Aoy S badse Ly cud cudigy sladiged @
o ol S g plly ame,0 1S g sl e (ouS's2 S
5 oSy 90,3005 (g5l slaioby 4o byoye sy
2Ly Laclale aan jo oyLiil) gomo .09 165 00,0005
(8) sls s 093 5| 02 Sl palS o YL
40 A4S aws (g,lasbl «sﬂ SlaS 5 oS g 000
Jol Lo clS (655 5l (158 Sloe (0,5 &y (>
S b g, 5l (5o Ll jlaie (58 o5lil g igds e
Dl e (5510 a5 D o Loyl Gl L iy Gy
Joged) o P apST g 00 pasls 65 ojlail i (1)

ool oads ()35 e Silea E jlone Sl 090 4 gl

- o

JUES! slovl b (n St (089 @32 9 Cugb, halS
S Gl Sy S wiew (0,5 Epw Jsb )0
Cugh 03,8 Ep Jsbo 5o )l 3l 0l 2w DY pane
Oygmo 5o 9 Joine v 4 J3 slo e 5 olde ool
S j5b plon (12) wisds o @35 (T ol o aile (355
l_" 03— o..\.._..uﬁ.' 6LD =\_v9.o..' 99_»;‘;‘0 osalin 2 Jﬁ"\:’ o
4 S gyt Cusby Giolejl 0550 slacdile o lojes
30 Caghy el malS ol (Lide es) sald diges
a5 055 o0 Dypo HiSe LYS 4 (35 E e Jsb
58,5 18 LS ol b jao  SoiS Cailon Cools Lyl
Job o casb) zo 2l gle b P (2 )15 whaw o
Er dsb o b P cusb, ol il 5l g oad 3,5 2
Sl ol bads o Lagao Ul ol acals o ool
Sy 50 oo 5 2l Sldsse (e (595000 Wig ol
o) Kan 5 AkdeNiz gl gllae boazily ) (5 6) wil o
2 (shemo cilize gl g iis b bLsl o (2006)
dsb 5> ey e S P 5l Cosb) 75,5 5l cailee
2 Sl 0m olge b (om0 (iudgy ST g 2,0 (1388)
00l s o SO P (S ole> 5 089, 2 Ol
oalS an olge plh 2 il a5 auidl )0 g o
45 Wedioe e (33,5 e Job yo b P Cusb) B
o) w3z Ol ol (FanS S8l ez L
)‘ Lbéo..a L 0l o..\.....uﬁ.v 6@%9&4 u.Cs) 6‘9w O)‘9.A 4*15
(1999) Jds 6,550 aiizs ;0 () o9 yiaS vl diges
CMC 5 Lyl ey (slo ey 5l ooliziul 457 ols L
(Seznie 00 ¢ Ao (Shn e B 3% 5,8 12
Sg o 03l ibgs sladisgel Cugh ) b S (oli8l (o
(14)


https://nsft.sbmu.ac.ir/article-1-2282-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-21 ]

e el 9 el o35l [y (355 5 (oS L fouo b (23RS 100

Sl (ol slge LSl jo (g3l Slyss (50,5 &y
20 stzed B Sl g 5 (Si5d Pl g 008
OOt a5 g L g iy (i 0)95lis el al g (ol
T g Slge gy ol S 4y i g odll Al
25U Coow 0ash Y gmame il (6) 39 o 0a
Lo aolSgyu g (plbe DLoS 5 (e STy
Ol Ol (l )3 &5 ABboe 5 b slaadelSs 0ue
Sload ags SIS og 5o atulid 5 ISy G ST
LSS ol 4 495 L .(23) o, b patty ob 4 o3 anwlis
L b oo ools (Adbgy S M i 055 5 (Mo e
G S 550 Y] et palde ool Ly Y
SLaS 5 L 0¥ 55 558 (2iSTy el (S (2,1350)
domo L aglie o alulis alox 5l ey g 5,5 L
el gl (59, = phed 85 B0l (2e S ploly
330095 (o0 )5 Erm Job po Pl sl cladls
oo B g sl M (2015) o, Ken g HUa o) o
s il so Lt L glie ;3 ol SlsT SadS 1 L
ok (1999) s ragsy bl (24) oS 0y 5
Slge 25 Judo 4y Wl (oo vl diged (e Oliee (1392
25 S Y Sl G & 5 Sy Job o Sy
(14) asly Jsho o )l520 ol
SlaPDls a5 aas o ylis Crizmed 2 0405 ol
oo L g (255 pbls foo b [pasmio 00 oaniigy
b oUlg Jds am ity oS 5 50 oo (nl i
FYL Glyme wsg 10,95 0 (658 695 3l eagh) yiiv
L2 5 oeiam cimlis (ST 5l s LS oghs,
Lo Pl s pdy SBllasl Sl BlL g 005 (6T ol> K0Sy
5 ol 4l Jloj (24) g P 505 halS xge
5 oLl ol slages 56 oy 5o (1394) o iSea
o SLa PLS 635 p S slackile jo sl Jie
Cbale g laaSolSg)anm g5 48 wiish )0 0 £y (s
L ool ¢ gla D cush, Lk Ll 5l iy 5o Wil
St ) Casb) lony damo il oo gl ;K00S0
(25) wiS o 055 (7S (25 b P> 5008 bi> ol
Sleogas bl Gl 5l ead £ 238 Slge CodS
> 2] ek aslin (6) d9d oo et o] o
Ol B Jgaz 50 (e o sla P Gilise sl los
5 P9 phols doo 000 05 54l>) B [l a5 amo oo
5 oS (60,5 Db g 2z b S a5 (Y] ao 0 2025
b o S YL (S i g 6505 L

plol fowo b o ools g sla P a5 amo o oyl (1
B s b Su S Ll by ole a0 Y5 5 (oasS
Sl Pls an Coms (6,08 STy (a3l (ol ala>dle
SHlaal alis da P 5 ol aSTy polie .adyls wals
Ol Ll (6)ls a5 1ae g 009 Lol i guilaans]
ooliiul a5 a0 (1981) )l 5en 3 Wanstedt .ass o
OgroldeST (6 Sge o amy Ga35lS g 000 lo iy
ST SleS 5 oS5 1 )0 oS pab yeb 9 27
oS 9 6,Y el Cpizmen (17) 555l0l o 95 0 |,

Sl g o jidgs 5l esliul a5 isls (yLis (2005)
Aile Wl e w0z 0 (o) e e S
Al gy ST (23S (Slaen S sla g
(18) w120 1alS 4z LB sk 4,

O (e JalS ez ge ol 4 bades 5l oslital
oml s ogdle i wals b awglie jo i, b L adlge
3> 9 g bolo b oad (2o by la Pl (1,
sla Pls 5l i 6)ls (s yob 4 o0Y5 iy polie
(B Usaz) 551 (255 plobs dao b 3¥5 b oy (po iy
prkie 00l & (2138 Slge o Cllae (b ST, olxl
(19) sl o b5 @ slaaidge Liol3dl g L* ailge Lials
S yan iy Oy 2 Sy (kS Jale dl L ailga
plosl J=s an (ormb job 4 45 358 o0 gue 00S
2 {20) alyoe 2alS (50,5 & e Jsb 50 0Dke ST
Sihen Rl 50,8 e Jsb o 0758 (slaailge Jlis
(21) sl o e o3l e STy plea 55 ol s
plxl e ali 00l 7w Sl Pl S5 sloadlge &l s
et ST 51 (A6 o B STy cal il 0 Ve 25y
SLa s ;3 95290 (g n Dl 5 g oS Ll glaaid
Sromby am )0 g 009 (A Ew Job )3 (e o
S Sl e oL 4 GiiSly cnl el ) G20
Sllbe @l ool adboe (20 Gty 5l )5 loge
wols oLz a8 545 (1390) ())Ken 5 sobT pns Slalllas
=S5 Polo Jite odslS g 000 Lo ity jl ool
P sloasge S5, laadlye )b coxe Gl corse
5 ey (22) 050wl disei b aglie j0 (hoo)
Sy 50 (1388) ) Lsen 9 S 4,8 Syls 55 ol
Ol =l 9 0Ly elobn st (oS 9255 Sy
O A () e e SIS )3 (K slaadlss
(4) wog adly cows oo


https://nsft.sbmu.ac.ir/article-1-2282-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-21 ]

101

o QS 1 a3l alS b g oads siue ) e M50

Sade b g sy asy 3L oas SR be sl P>

4 Sl (S Somdy jl Ghbgy S 5 )0 Gee (pl yiden
5555 sloaiz ool o5y b sioss s, o s b
Slyizme 1 59530 glaaselS g o 5 wsle i ol
aiejls Loyl 5l eoliiwl jloie (o3l digo g ol ST

e References

1.

10.

11.

12.

13.

Sanders TAB. Functional Dietary Lipids: Food
Formulation, Consumer Issues and Innovation for Health.
New York: Woodhead Publishing; 2016.

Sahin S, Sumnu SG. Advances in Deep-Fat Frying of
Foods. Boca Raton: CRC Press; 20009.

Bouchon P, Hollins P, Pearson M, Pyle DL, Tobin MJ.
Oil distribution in fried potatoes monitored by infrared
micro spectroscopy. J Food Sci 2001; 66:918-923.

Daraei Garmakhany A, Aghajani N, Kashiri M. Use of
hydrocolloids as edible covers to reduce low fat French
fries. Lat Am Appl Res 2011; 41: 211-216.

Rimac BS, Lelas V, Rade D, Simundic B. Decreasing of
oil absorption in potato string deep fat frying. J Food Eng
2004; 64: 237-241.

Mellema M. Mechanism and reduction of fat uptake in
deep fat fried food. Trends in Food Sci Technol 2003;
14(9): 364-373.

Annapure US, Singhal RS, Kulkarni PR. Studies on deep-
fat fried snacks from some cereals and legumes. J Sci
Food Agric 1998; 76: 377-382.

Yu L, Li J, Ding S. Hang F, Fan L. Effect of guar gum
with glycerol coating on the properties and oil absorption
of fried potato chips. Food Hydrocolloid 2016; 54: 211-
219.

Mozaffarian V. Trees and Shrubs of Iran. Tehran:
Farhang Moaser; 2005 [In Persian].

Rahimi S, Abbasi S, Azizi MH, Sahari MA.
Characterization of some physicochemical and gelling
properties of Persian Gum. Innov Food Sci Technol
2014; 1(4):13-28 [In Persian].
AOAC. Official Methods
Gaithersburg: ~ Association  of
Chemists International; 2000.

of Analysis.17" ed.
Official ~ Analytical

Troncoso E, Pereschi F. Modeling water loss and oil
uptake during vacuum frying of pretreated potato slices.
LWT- Food Sci Technol 2009; 42: 1164-1173.

Akdeniz N, Sahin S, Sumnu G. Functionality of batters
containing different gums for deep- fat frying of carrot
slices. J Food Eng 2006; 63: 522-526.

ol Jgozr bl iy (omyp oSl 1095 0 Loylos
Pl gamo 2alS b 55 (il L gaaze ,0 45 amo oo
Gy Gipdny sl La U o idiey oS 5 30 RS

Gl LS ol (reme sl idigy B39 0 410,95

Segb) bd g (185, QA 8l (o Sliogas Lais

3 e ol b s e Lo S

6l_® ,...._»..J"‘ " 9 )‘ oola__wl a5 ol UL""" —) ¥ U_"

Olos yin ;0 (Y5 5 (295 plol oo 359155 000
o9y 23z JalS cezge s L sk 4 Wl o

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Khalil AH. Quality of French fried potatoes as influenced
by coating with hydrocolloids. Food Chem 1999; 66:
201-206.

Gamble MH, Rice P, Selman JD. Relationship between
oil uptake and moisture loss during frying of potato slices
from the UK tubers. Int J Food Sci Technol 1987;
22::233-241.

Garcia MA, Ferrero C, Bertola N, Martino M, Zaritzky
N. Methylcellulose coating applied to reduce oil uptake
in fried products. Food Sci Technol Int 2002; 10: 329-
346.

Wanstedt KG, Seideman SC, Donnelly LS. Sensory
attributes of precooked, calcium alginate- coated pork
patties. J Food Protect 1981; 44: 732.

Aminlari M, Ramezani R, Khalili MH. Production of
protein- coated low-fat potato chips. J Food Sci Technol
Int 2005; 11: 177-181.

Marques G, Anon MC. Influence of reducing sugars and
amino acids in the color development of fried potatoes. J
Food Sci 1986; 51: 157-160.

Salvador A, Sanz T, Fiszman SM. Performance of
Methyl cellulose in coating batters for Fried products.
Food Hydrocolloid 2008; 22: 1062-1067.

Gazmori AM, Bouchan P. Analysis of wheat gluten and
starch matrices during deep - fat frying. Food Chem
2009; 115: 999-1005.

Hoseinabadi V, Badii F, Gharachorloo M, Heshmati M.
Effects of blanching and hydrocolloid coating of potatoes
with methyl cellulose and tragacanth on French-fries oil
uptake and qualitative properties. Iranian J Nutr Sci Food
Technol 2011; 6(4): 71-78 [In Persian].

Rovedo CO, Pedreno-Navarro MM, Singh RP.
Mechanical properties of a corn starch product during the
post-frying period. J Texture Stud 1999; 30: 279-290.

Hua X, Wang K, Yang R, Kang J, Yang H. Edible
coatings from sunflower head pectin to reduce lipid
uptake in fried potato chips. LWT - Food Sci Technol
2015; 62:1220-1225.

Zamani Ghaleshahi A, Farhoosh R, Razavi SMA. Effect
of Basil seed hydrocolloid on the oil uptake and physical
properties of potato strips during deep-fat frying. Iran
Food Sci Technol Res J 2015; 11(4): 309-318 [In
Persian].


https://nsft.sbmu.ac.ir/article-1-2282-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-21 ]

Iranian Journal of Nutrition Sciences & Food Technology 102
Vol. 12, No. 4, Winter 2018

The Eeffects of Coating With Bitter Almond Gum and Gelatin on the Oil Uptake
Reduction, Physical and Sensorial Properties of Deep Fried Potato Slices

Eslampour A', Hosseini E**

1- M.Sc in Food Science & Technology, Faculty of Agriculture, Kazerun Branch, Islamic Azad University, Kazerun, Iran

2- *Corresponding author: Assistant Prof., Dept. of Food Science & Technology, Kazerun Branch, Islamic Azad University,
Kazerun, Iran. Email: hoss_ebrahim@yahoo.com

Received 9 Sept, 2016 Accepted 16 Jan, 2017

Background and Objective: Coating potato slices with hydrocolloids can lead to decreasing oil uptake of the products
during the frying. In this study, the effects of bitter almond gum (BAG) and gelatin on the physicochemical properties
of deep fried potato slices were assessed.

Materials and Methods: potato slices were coated through immersion in the solutions of BAG and gelatin, alone or in
combination of both with respective ratios of 1:1, 1:2 and 2:1. These treatments and the control (without coating) were
both deep fried in frying oil. Afterwards, moisture content, oil uptake, peroxide value, crispiness, color indices and
sensory characteristics of the samples were determined after 24 hour storage in cool conditions.

Results: The results showed that BAG and gelatin can reduce moisture loss, oil absorption and peroxide value, and
increased crispiness of deep fried potato slices. The oil uptake in all coated samples was less than the control. The
minimum oil uptake was in the slices treated with 3% gelatin, and the lowest peroxide value was observed in 1% gelatin
and 1.5% of BAG and in combination. The potato slices coated with 0.5 % of BAG and 2.25% gelatin were more
favored by panelists, probably due to lower oil uptake and yellow intensity, and relatively higher crispiness (p <0.05).

Conclusion: Coating potato slices with BAG and gelatin not only can reduce the oil absorption and peroxide value, but
it can also produce food with better organoleptic properties as opposed to uncoated potato slices.

Keywords: Potato slice, Oil uptake reduction, Gelatin, Bitter almond gum, Deep frying
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