[ Downloaded from nsft.sbmu.ac.ir on 2025-11-07 ]

ol ! ‘SJJJ.é & loo g 4% pole alxo
YOY-Y5) Olino ATAY limo; doliogsg o o ylos epiid Jlw

9 ol (S8 (ple Yl g e By (Nl Wl owy

£ . Yoo R . \
Obido (& daze ¢ 3908 oS Loy ¢ (g Colas o (g Ludl b,
ol ol s i S (S pole ol&iils ‘L;:‘;\-“: énL...o pole g 4y 0aSLisls (jguilS L;[\.'A.é énL...o 5 ldss Slados gl (lgmails Olados aias -)

Lo ._MJ" ;i_w)» eg_l.c oKl su;gbs': an..o 9 A P}lc saSisle ‘)9.&5 ‘5>|As: bnl«o 9 6‘4%&:‘"3 uLo.M 5 ghuns H| s@'ﬁ\;’: bnl«o 9 P}lc 05; )L:..‘:..Slo :JW‘ [ eewepts -y
hedayat@sbmu.ac.ir : S3g,58 Cowy . Siiige

S oty r“"’t >_§.M:).n P5l.c olKisls “_,;._L.\i @L.Aa 9 PYRY '351.: 0aSLisly ‘)5..'.".5 b.nbs @L.Aa 9 5‘4.1;\5:3 \_:LL.H?LI 5 giuns H] “55‘;\.5 @L.Aa \_:LL.H?LI 5 05; wL;..fa)lf -y

Ol yingS otinsS slwes gl 3 S b LuigS alio ol wliss IS -F

ouS>

*

Baa b g 4l mals 551L 5 pen plii 0y o5 (b5 slaes 51,8 adsi (939059, Cuedl 4 x5 b g cnl o B g Al
099573 5 o> 2 Gl S i el 2 Oz ol 5 S Bl Cyz slanl 5 (207 b el g wsr Jsaze adg
28,5 )8 sy )50 S pen Ge¥aeyd 0 Sl o)z (3 lsie 4 Yl g ek ) cCwdl i1 0 e slases, Sl oS S

(> 3 ol (o Shg g ab o5 CbsS oz (2l el Gedgel VG g 95 g 51 TP arlllae (pl yo e gig ) g Slge
=7 VY sl sabsed LYSLS 5 (505 laes) sl oy o5 saiges S5y 5 Sl o)z g Cush, (6105 D508 sy eo3l

A5 s Oliee Y8 5 055 LS slogs, b ol su3Rle 5 Sla sz 02l b (alerd lagses] gl (olul  aaidly
Locisad PH 5 S iy olime 15 5o et 450l (it Sl 218 00 )3 VEID 5 ¥V 3305 B 5 & o S ozl
Sl yob dn Sy 003l 5 (27 6K D508 (BLS Slaigs) ol pz 0 Sladiged HeraYoesd )3 (nl 2 odle 39h Sl
Olee) Lzl (2al5 corge ge¥gasd 50 Y55 g (5 LS slocss,) 09933l 5 Sl (257 (Rl og vall aiges I i
YL 5 e slagts; Gl oz oS ladisel 1 55 (ch o Ol iz A (2l —50,3) bF el Gl s (s,
Sl g Jlocl 9 60,5 Glime o a4 aS ol lis 5 gwe bl 5l edel Cewody gl g J S ledises 3l i (gl S yeb
I3 5 e ge¥ga b 53 (LS slads) b ol (uiSole 5 58 SubsF oz Glime GalS b Lo e sla Sy plo dodiges

RYIVERY

L)l )0 ge sloigs, 5l oS 5 Gl wyz 855 pen 0y Sl Caddge job 4y wls las Geios ol 5l ol S 16 S Azt
ool ploxl B (B aiiS B pan 6l Gopd JB g ogllae (ou sla Sy b cdls

YolS 089y o5y s vz o5 S et s goalS (Blg

doddlo

oS slelis Bpan ol Lol 4 os5Eul jshaied I 5 €55 e Lyl 5l QFaiS yae alST 238
09,5 (nl addg 0jg yal canalar Cuodls o)l g L g 0y sl LS (Al coms (1) (Sdls 5 (218 ) SuieS
O-Y) Slazs 5 5 ol o olié Y game ) oS slalict alex 3l el 5| 5 Fge (glakid G e
Wi lalié alax 51T gloossl 5 5 50y8 S 9o (S 9T) ot et Bk il oad (IS
)5 BT e s oS ke Sl ogdle 45 el 0 JEALS G e il Ssle 3 as y i


http://nsft.sbmu.ac.ir/article-1-1011-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-07 ]

hlSen g ()Ll by /o slayeg, (o3l )”*’l‘ s

Yof

boloeo b o &, o o Y-0 o3lasl 4y ool )5 ol a0
1Y ol o a4y 00l ks),.f@):- CubgS BNAZYN g;ﬁdo.:b
oS el 9,0 dgol bl 15/ 0 9 Sad 7VIY Lo
L wiocd bg e SLolS aido Y=Y Soe 4y g ol alsny,
adgnl L oot andedgel GYeLS 9 H9u) €9, w5
e 4B VoY e 4y loazme g ol adlol L (g
753 LS lagts; oS 5 S b 0 blive alol>
31N s om gl 1o 50 Wgd CubeS Bl Ll ous
a agdo V-F Sow 4y g ouds adlal (Sbglsws 4y (5 g
S,lg ol bgdore juws diud i JolS jobo
bsgte J3 b ol )5 om0 ) 5 0ad () B olSCLws
44};0).)3&_;&4])0)_24‘;.:&\ wl?haj),uo‘suLw\‘
L g wos (saiy atam Gl (b slatd o 5 53]
a0 VA sles jo oacis 58 slaygs;l plssl ls;
3 Slge i a8l (sigas a5 3 050 (5 g oL 5l
odliiwl (gVga 8 )3 (BLS (lagés) 5 09 o5 oS

O Jgaz) diauss

S Sages Gaee¥se o 4, 5 @ gl Y Jgua

ol sdiged g BLS 89, ol w

xS s bl ghiges (p SN S Ol S

FAID FAID s s s s

- Il I S o
VIt - 0% 09
Yis - Yol s,
.15 - Lo s gl
A A ol o]
Y. Y. 3be
RN RN el
VY \IY Ses
<Y - ol Jals
- IY Y SNp 6>
/A - ol

3 ol g 30,8 CubgS i 35 ke Ol 51 lle
rg—as o lainalhg (5900 i ladel dagnty
s ssl> Jl al b sl oo (52l 9 B og 5 slaraeling
45 Sl (B g mas JrlS gledl 02 asl 53k
S99 B sl )lon g5t Jlotal oad coge
o ) () ol a4 Ml 5 (95 )Ly (Bl «(T-F)
Slaos gl 8 5l olaras ams Cand 0,8 Sy B s
shie SIS da Sy elgil dlox 5l Brany (S
Ol sl )3 00iS B pae bagygalo Lawgs (ol
Sl iagy aLidS gl Jlo ;5 WS oo )8 B rae 550
lpodl,8 slandss sl Shis oot sobite & ()l
7 Rl g palS el a5 O g0 (S
Sl 55 slaos sl o (LS slapds, b cuisS
el o lasl (e (285 )3 3390 sloo el
O35 9y el o] ladas laasls o5 g CugS
Sage oo Lls Jdo a4 a5 el alS slayés, 5l (S
e Ol an glidlne S5 oz lasul 5l Sl
=25 slaesyolp 4 Sl (02 il slagn Sl
SLp g 5 (0-7) Lo 5 )9-aS01 8 aLoo 5l —alidee
ey sl 00 0038 (A=) +) 1,5 5 g (V-A) (6 pmao
ol Jlade sobo a8 Sl (plasgs) 5l (S 8 Va8
el 3l (e lame g col Sl W ozl
(D) 0gy50 Jlods 44 M3 (goarsS pals

2955 5 S5 ad T Oygo laew,p 4 az g L
Olye 4 (2LS slaiygy) Sl oslitul p (e gk
Sl 18,55 5 j50 (h5S sloes gl d 0 oz iRl
9SS (o7 SRl (e QB ol gl Bas
Y5ilS 5 o5 25 lapgs, 5l oS5 b ol Sl
Loy = o1 U oy 5 5 ok Ggmages o
el QT g 5 oo (Kb

L gy 9 olge

ol Loy seen 0s (sl 105 o (glodiged ud g
yodaie d allwsgS Cnd ps ClieS dozmine Oy (glrd
a0 FEY glos o celw Y o 4 slozl 23,
ad> o L o Lo aS (g b 4y i ooy )8 ol )8 sl
SAtd Sl O 39 s 4250 o slexl &8
g osalin JoB ooz iz o5 Glaaises HewYga )
CiigS om0 (g 5holaz Sl et sism b
o YL ClisS Fir oSs SO bawgi odd 5,5 00>


http://nsft.sbmu.ac.ir/article-1-1011-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-07 ]

Y00 WAY s dnbiogyg @ o)l piitn Sl (ol 216 mlio 5 4335 pole dloo

Ay diged Cogh,

(1) Cusb, (SN @jud= Con ool x

P diged Zagh,

Sladtised ()2 6)INSS @8 6 pSojlul jolaie 4

Sl 5 pes 23V 50z 05 S 2T S e
$Foolial b ol ol sz lsee ¢ il ol b 4,
Lo g oo g Sojlasl sy jlam g 8 alaSsm (Bs)
(F) Sl Cewsts o2 (6K a8 5 alal) 5l eslal

(1) oz S¥)IeS &jad= o a0l x -
L dged (252

S rSo3ladl jslate d ot (5935 5 S 03Il (g0
A0 V0 loo L onds iz sloasgel o0y (595w
Loasged 5l S 5 35 5 5l Gupn 00l S35 il
Oy S ,b Vg oad oold i Yom Cuolses ay (glaskad
Instron, DBBMTCL- M350- ) Warner-bratzler 4«5
948,85 1, 83Y mMM/S Caepw g a0 £ gl L (10 CT
e WB SiSS a e (g g0 4 Lol (5 Kike
ol 5l J—ol> i oS cul R ws slas oSS 3l
wdls wlgi oo (o> (2L @B L (095 sl (Snon

OY) sl
L sy 5 ol sladises 5, 1K) (g 03l g0
Ale Bows 6T e by (o S5, by, 5l ool
&= i (5,563l Minolta CR 400) ,—es IS L
L I S SNV ] Y SRS SR
S,y g omd olsal Bolar b asy sl s  5,.n
Oly—e oo Lo S e 5l Sy e jlalais ¥
s Redness (a* value) Ligtness (L* value)
5 0ulg> o] Sla ows lawgy Yellowness (b* value)
Jio Ol 3l o Oyl o ol 0 tom> (903
25 LS 5l Sy S SIS olKlejl s
o> )l G5 bl oS (855 slwos gl 3 ouisS
e 2Ll lp oY slagisel 5 aiils |y 5 e
2ol 3l 59, 0 Bk aesl ol asal Ol isgs enil )35
4z glls g s Gissel Ol a8 Ve by g
oolitsl b 5 (203liel (ga3l L (dsS sloos sl 3 o)
J30,8 ¥ 5l aaiges .o plnil (gladais A Ssgan yg03] 5!
Gy Sy slaclity o Solas ol ¢ 5 ol

Loy diged (297

o a9l (195 5 9 YilS sy (g 3lw eolel
3 095 9 YlS slai—29, 55l jlnly jolare 4y
A L| l)j.»u u...bs).v 4.!5)4‘ )| Cound aLon)gi)é QWY},:;
4885V Sae 4 ol 5 Sile a0 00-F- 55 o] Ceond
3 Comd Vo s b Sy SalS (S bglies Lawgs
IXIE 5 ey sy IXIF S 5 L o 53 slacs,
ey ol (LFIN) o, 8 ol bgloe 4 VilS (2,
30 ;500 64 @B Y e 4 g 00l 00938l (10 /F) Lgw
ol 5l lonl eaadgel U5 sios csgiSs S balsee
s () 09 JSi5 g (a9 adgnl 5 (89,
a0 FEYV leo jo colaiwl loj b ool S jguud gal
S (6l oS il
s ;o Ladiges sy ldos :diged oy (5o9,
a0 \VO (595,9 sleo Ls (3882, ChinaOster) oz,
Sae 4y o8 il a0 VA 295 sles 9 015 il
VY 4 ldiges 35 0 SLL sles a5 pl b ol plol aido A
OV) s p ol F sl as o
(o OeBs Ol st laeaid 955 548 a9
(M)) AOAC g, wlawl p pl> sladises pH ¢ nS>
A (g S ol

okl by 5 00 sloassed J5 LS (liee
A e o bl p a5 ol 4wl Atwater values
7 S5l plaS e I Glie gex Jol> 51 IS
keal/g) wlya 24,5 o (F/- Y keal/g) pt39, «(Ykcal/g)
AOY) sl Cewdas (YIAY
PR Y g sy 033l (6 mSolail jelaie 4y iy 0oL
oy JBvals ;S en (0, 83T 5 0z 05 5 e
GySoslasl /e ) 8o b Jlusws g9l 5l eolazwl b sy
A Cpatd Cow 005b lue 3 adasly 51l eolaiwl b g eulds
OY)

Sy digad b9

(/)M ao)‘b.: - AR
el diged (39

8 RSl sl iR 9 Caghy SIS W yul
S S e 23 Y S pen Gladiged Cugb; (5 IS
5 Pl (Bobai )5 b an wall Sren 23V 5 0
(UE500) Memmert gl 5l ool wl U oyl cogloy oyl5ue
o5 adly sleslaiul b g ead (6 uSoslasl oy 5l o 9 o8

Sl oty Cugh ) (6 lag S a8 e


http://nsft.sbmu.ac.ir/article-1-1011-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-07 ]

hlSen g ()Ll by /o slayeg, (o3l )”*’l‘ s

YoF

5JUT SPSSy;7 153 ¢ 5 ¢ Independent sample T test
bl sl sdel sy gloosls 4 by ye slo LT
oopdmy B Jos! e .ol plil Mann-Whitney U
el 5 el lapses] ;o banylie soles ol
Al ad,S by s (p<+/+0) 70

baxily

ot slaggasl plasl 5l Jol> mls (oSl
28 pbples lowd SV Joaz ;5 5 pen slajles
s, 5 207 Ol ek 5 o0 valin Jooz ()l
2 Y55 9 09 0fg) 3l oS5 gl w0z o8 ladiges
(P< [0 0) Cwl dalls sdiges l glae (g lo Jxe ok
B digei 93 (nl PH 9 S (g n Glies 50 I
=S Gadgel Cagb, (p >0/ 0) wis saslin )b S
Sl sk 4 Vel 5 (g slags) sl w0z
Ol oz &S Jy0 (p< +/+0) o5 als aiges I i
del s an vl (gdsged S YV e 4
(p<+/+0)

=3, ¥ slao,loads Ly By b aiad ool )13 S5, (e
B9 00 00 ez 1 Bolal Jgax slael 3l eas Ol
257 G S e Sjg0 4 g Glosen jsb 4 lacly;)]
1y Laasigas carome (sl jo 5 2Ll 5 olige S yslé
Sl am Sl ol g il cos 5 ais S 2
== Ol 5l (Ll g 5 g8 0 glite Koo
ol sl az 0 Ve 18 Ol L) 0g5 lao b ol alulgs>
Sead g CagSmn Sl 5L D90 50 5 00ls gad
pll 3 e 2 Gandr Sl Gl 1) ) (pl g S ool
> S SR (rime 37 45 ead (b))l Slio s
A A 5T 00,518 Sy ChsS (G0l (e
solall 558 U5 g oolall ged 3 S, el e
(osllaols oolall 5sd b g5 oolall 558 31) 3 (oallasls
ool dmslasls solall od s ogs oslall b 5 abs
S8l (g0, (s ool 593 U ol coledl 598 5 yog
ool 359 5D ol ((Ciaws oolall 598 U 05 oolall 568 5I)
olall 392 5D (AT 2 pdy dogthasl oolall 358 U g5

5392 (0300 00lall (358 U 0jeg>
ST 5 (aleard55 58 sloogesl 415 15 kol LT
O3 5 esliul Ly (o8 slo Sius (nSile 5 0 ploxl

salis 5 en 5 LS laces) Gal> wpz 15 S ren I (i 5 slond Glaoge;] mls (ke Y Jgus

p value aall gdiges O o555 e Shiges 303l 3,90 sl s

ofeee VWA £ - /F0
<[+¥) A ZATNE=RVATA
NS VVYOE -/0
NS AY/IAF £+ A
NS O/AY £ +/)

ofe-Y YADIOY £ BIYY

YYD £+/74 @100 ) >
UL ETILI @100 g) cusb,
VYIAN £ Y8 (g/100 g) ;pisgy
VAL -\ F @100 g) oS>
OAY £ /) pH
YOO/ + F/4 (kcal/100 g) ¢ i

s o gime [+ 0 mhaws 43 5kl Ll 5l eglas - NS

aall S yen g LS Glagés; s> oz

05 S o (o3 sla Ths s (ke ¥ Jou

p value ol (saiges ©rz 05 S ek (Shiged 0303l 3590 sla S
oA SEIVA £+ IAF £AUVYE- VA Sy o33k
NS OF/- ¥ £Y/AY OVIYD £V/AY Casb, 6 eSS & y0d
ey SYIF0 £/ Y AFIOAE Y/OY ST SIS &y
e YIOY £\ VYIAR /Y S Sy e
ey YYIOAE- 105 Va/OYE /5 L* value
NS fIAF £ </AY fIYA £ Y7 a* value
oo VYAY £ /F0 VEIVY £ 5 b* value

s IS o [0 o 4o (g Lol Bl 5l eglas - NS


http://nsft.sbmu.ac.ir/article-1-1011-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-07 ]

YOV AR ul.wm) ‘\AL’°)-’9 A a)‘.m.f; er.O.ba Jl.w ‘U‘)”‘ u.,b& C.sl.u.o 9 4.:.).:) r°91-° 4\1?90

el (gaigad 5l a8 0T 605 Gl Js (P < 10) og:
> SLa Shy plo 3,50 50 (< o)+ 0) wal Cews &
e 93 (e (S i 9 aLL ek g oSS, wile
ot saaliie gl mine sl (g el Llod 51 5 an
p >/ 0)
05 S5 e o> S iy @S (oKks ¥ Jgua
aalis 5 pen 5 2LS oty s>«

b value SXges 5 red Saiged s S
sals ozeS -

NS o/f o ok
NS OIA o »
NS o o 5,
[V A NI o9l
EATH o 10 655 Olime
NS 10 OIA 6ol S
NS OIA /0 S e

s e 18 o s (g LT Ll 5 cglis - NS

.'.”

sz e Yl 5 osi) sy Suiule il
o5 Sy $J Gl g bt ol 2 Slgn>
O3S Rl g 9 CdS oz Gl SRl Loz
00 (ygeadgal YIS 5 505 Sy, 5l oS5 b o
o2l e ol oz Olies 5 Gl b Wiged Cash (5
w2 9 S (o p Ol )3 G &5 Jb o2l
$2LS slapygs, a5 Sl lais saslive ol pH i
Ogemdgal o8 ay SULFIA § Ly (g gl Lansss
Ol 58 by jlaie wilonds 05933 (ygen¥ge B 4 Il
o2 g Sl Al oli 8l sals sdiges 4 o ladiges
ooliitul 890 308 SebsS lime 09 OleSe Sl & (i
s b ol g Ol 5 Jled 99 2 Ggem¥se 8 0
Los ge¥ge,8 am azg L Lo aiges )15 (5

Al dlbre adgl slss SIS0 5o I (e luss
Sz S Saee 2 S Gl 4 end oy I Gl
ZN% sga> a5 el s 4 V00 Keal sga> o5 V-
IS sz a5 @bl slog wals S hen 5l oS
S U Gl Rl BS ST LS 5 g
SALS Olieeye palS ) (oo jled 4 213 Jgame
P YEL 5 o9y slags; sl oz oS aiges

! Q‘ <= 6‘517“ 9 MU oS

sla,les 5l plas ;o 5l oael cews an )5 laie
Mbew‘oM;dYJ5»)09MW;M
5 orz 15 S e Sladigel I (e, Dol s
5 (P<+1+0) 039 o e 5,lel Lo jl vl 5 en
SV S e o S jlesal Caws 4 5 (5
99> (ygaedgal GVl 5 55 slages; ol oz oS
R PRV WIS VOV IO SV P4

Lol il 5 s oz Gl T Jpu Gillas
L) S e sladiges Hera¥ae 8 50 (ALS s,
(P <+1+0) oul asls Sou o33k ()l sime b (5 L]
Sy 033l doyd O sgax (LS slagds; (55l saised s
Gl jad iy vall (gatised Ay Camnd (6 i
S3b> slaasges 13 (myz NS D08 5 b,
Ol asdliogn sallt gassed 5l iy olS slagsés,
eogYse B 93 Cugb, (IS5 &y08 (e j3 SS
2 aS I 0 dp> o [0) eogs o me 5kl Ll
5 (< +1+0) 051l gina MalST (57 (5,055 )05 5,0
Sz S GaSged 0 S Sl b (27 SIS Ol
SaSged 3l Yt o3 YO YoillS 5 (905 (85, ol
el Cows 4 aals

sl Y o Ol 4 g mlS (55
Gy Olyae sl 0ads 0ols HLaS Y Jaaz (o 50 diges
WIAR (oS slagés) ol 2 o5 ged )3 (22
VIOY aali sasges 0 a5 Il 0 aal Caws 4y (g
‘fu),v 69,;.) u‘)—a—b ).b 0du od.‘bl.w.c d)l..:l U"‘ .05..» U"?‘“"
o s g Cwl s me g Lol Ll e diges
SEs) ol (g0l 4 Lo vl (gaigad o il
P < l0) asl oo BLS

oeplS 0gdi e odalin ¥ Jod 0 a5 455 len
sloots; 5l S5 L ol 008 Sl 5 x olie
U338l 9 (Lightness YL’ Fol selS e alS
Ay S > oS (s4ged (Yellowness )b’ Sl
3 (Redness) a” yol )b (P <+/+0) 0o 5 aals saiges
IS plS slais; ol o o5 sladiges o
Somre /0 v ;o Sglai pl Lol 00gy walls sladiges
(V' Jgaz) 0925

LS LR S N WE S S g\ B ode] Cawody s
el gaiges | 5ol bl blod 51 LS slags,


http://nsft.sbmu.ac.ir/article-1-1011-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-07 ]

hlSen g ()Ll by /o slayeg, (o3l )”*’l‘ s

YOA

5= (VO) Muguerza 4 (A) Bloukas .0e o0 505 €9,
7 S SHged 4 S 0dd (ygandgal (505 089,
W85 B e

g8 slwes gl 3 ST e glaysS I (S,
ol oz o5 sadsed o Sl Bl s g (x Oliee
(2,5 b* g ;=S (Lightness ) L* L5 sla £,
(S Wiy 09 S Sde gy wald sdigad 5l i
Seiged & Comnd (2LS lagts; ol w0z 0 saige
) Gl oy Ol a8 5l 30 g oo 1) calis
o 53l Jeame g oad )98 3,8 Gl carse o2
clairis, 5l S ,2 (19) LiilSas 5 Choi .oy e,k
B ‘) U)Q 9 Lus_..u ‘)9_<.;‘ A sstlJ ‘O ) GDLj
2 S s ) i Rl Az sle o
aS asols (B35 5 05,5 0 05 SSSS Geemdeal
e s 2LS b2y, ol oy o5 sladises
15 58 V) Ll Ses 5 Choi oitas aalis clodiges
S wrz 105 05 sleisdsel 5y 2 45 o)
A Wdwy doel pl 4y g 00ls sl (oS0l w424,
W 89, 10 (9938l 5 So bsS @z Oliee SRS
Sy olis Jy oy 2l5 % el b on g 155
Dg puS e 5 0 Sae odkel

sz b 2L sleags, ule 36 o)y
aS 00,5 o,l58 (V0) Lul e s Muguerza lg.>
(26953 bl Gialil e (2LS slagés; 0958
2S5, 6o, g0l sl Cavsds gl .o ladiges
&l cdllas o o)1 pl b ol jiagh
sz sVl g oe) ity (iRl Wb
olen 0y o5 S et o> SS9 2 Slan>
o M) gl S e A S5Vl gl o oS sb
ALYl g o9 slacs; ol w oz oS saiges
L )l (e Sl (A (Apdy g ,0lb g oS5 b
09— )Lx_ﬂ Olie Bl 5l o 88 ¢ a Sl ol sdiges
Sl (gaiged A Camnd i el oy 05 saiges
Gdges 3l 5 G (605 e blad 5las b o ails
ol g 60,5 (lime yo Dglds (il g wiad (B )15S walis
LT SIS S N GO PSSR N PP WY [ F P I R
SBsS g b Bd> 4 Ol (oo 1) 0 S eiges
sadllas o ol s ] gV ge,8 40 soliiwl 0,40

% e Yl 5 ogins sty Saiule il
9 Cagby (5,055 W8 iy 003k ylime p (Silew>
LS S oz Olee (20U 002 05 S e (202
Olie 8 czge (BLS slags, L ol (3Kl
S SaT9e3 50 (27 5 Cusb, (65l a8 Ly ool
BB ol adl oS 00y 5 vald (saiged 4 Cund oz
Rl e 093 )ls (e Cusb) (6555 2508 5 )9 5
Lis o ples (oo l) 0 o8 ladiges cu 003l e
S 23y ol 50 Lo o] 2L o o, 5 oy e
Gl oyud mlidl e (F) oK 4 Lopez olo
P sloigs) sl w0z o5 Sledise 2y g ek,
0S gedgal lea dm (g, le )l an s w |,
3 0o Y9e 8 (7 Ol Cnl pogdle losls Cus
@ o7 SIS 8 (e p NS la S Sl (S
el 03,5158 30 vz Ol SR L og) (o0 sl
=S5 Jleial g adly alS oz la sk G alold
b 5l Ll oy e 5 R0 b iz slodsle
o Camd oy gladisal 8L plply b o tal38l
7 Ol Sl g bl 0z o5 sladiges
Oagi oyl 4o ode] Cwady iyl coy pln o
1345 Zl () Ko 5 Lopez clalllae gl b alioe
5 Sasby (5,155 5508 sy 005l lie i Ghegh o]
Seoyd Vsl oz oS Gl S e (2 IS o8
Solm Wl (gaged 5l it oud (gmdgal 95 (83,
Al Sewddn S iy (7 9 Sl 2 )
=z Ol el a5 Wo S 5155 o], ¢ Yousseff
Gl o YIS 9, (509380 5 2V 4 Y0 5l e 5

OF) w5 e diged Coy 03l ol 5ee
2 SEa VS 5 o505 sty il T
el Loy oS 5 o ) g 8L p (Sl
S5 L ol GsSolz 5 35 cdssS oz Oliee
S sladige (B 9 Ol Y5 5 G5 slagses,
s dn dald gaiges I i G pSedn jsb 4 oz
O3S ooy oz o sladised 5 (27 Oliee G2l el
Lo asged (5 sl p3¥ 05 Ol (Il (ol e
oo)l3S 095 aslllas yo (V) o),LSen g Beriain .cals
GEas b ol GeiRlr 5 S oty oz plell &5 s S
e Gl cezrge DLl L oo (gl gal (505
03B SeS Cdy 25 Gl Gase @ o badgel


http://nsft.sbmu.ac.ir/article-1-1011-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-07 ]

Yo4 WAY s dnbiogyg @ o)l piitn Sl (ol 216 mlio 5 4335 pole dloo

3 Fee 2LS slags, b ol (o3l 5 pae Slso
G s gl canlllas cpl 15 g ool adgi edls sla
O3 TR > Gl Shs 9 bt Sheogas Sl
Sall dbgal dn Comud ok 090 oS5 alls o ST 58y
Ol sieo 4oy g gl Coddee 4y el ol aS il

Aled go UL SaS Jgazs

6)‘}&&%
0,90 el Gl jl —id J—ol> adlie
— " le_;_g [ u.»‘u.\_c é:l...,a 5 ‘.;jj_g ..\.,.'L)l Lsuu)ls
Ssbo wrz 05 S e o 5 et (it Al
Sladod gt lcal e 5 4o e slayés,
b g sale coles s 4y j5a8 S10E mlio g glaydss
o sl 4 ()it g (oS (slmos gl b sy oS
R A 05 e QL:*:’.‘ Saclas 9 Colos> D9 Gk

De g0 ;ST g

References

1. Jiménez Colmenero F. Relevant factors in
strategies for fat reduction in meat products.
Trends in Food Science & Technology.
2000;11(2):56-66.

2. Colmenero FJ. Technologies for developing low-

fat meat products. Trends in Food Science &
Technology. 1996;7(2):41-8.

3. Khalil AH. Quality characteristics of low-fat beef
patties formulated with modified corn starch and
water. Food Chem 2000;68(1):61-8.

4. Lopez-Lopez 1, Cofrades S, Caneque V, Diaz M,
Lopez O, Jiménez-Colmenero F. Effect of
cooking on the chemical composition of low-alt,
low-fat Wakame/olive oil added beef patties with
special reference to fatty acid content. Meat
Science. 2011.

5. Alvarez D, Delles RM, Xiong YL, Castillo M,

Payne FA, Laencina J. Influence of canola-olive
oils, rice bran and walnut on functionality and
emulsion stability of frankfurters. LWT - Food
Science and Technology. 2011;44(6):1435-42.

6. Bloukas JG, Paneras ED. Substituting Olive Oil
for Pork Backfat Affects Quality of Low-Fat

Gl oy oS b5 en 35 () ), Ken g Martinez
sasgas | ol ogs g 058 (ole sl 5l oS
Cwd 4o ol (60,5 e )50 j0 . ad 3155 wals
5l oacal Cewoay i b Gillas MalS o U550 5l ool

Ol =5 o903l o1 5o .ail o Warner-Bratzler (50!
S sages 3l SeS wald saiged sl 3V S90
7505 gedms i oS oy (aLS oy, o> <
pot Cawl Oy oS (Gdiged A Comnd oLl (5 diged 04
S Sged o> S SRy O pReiz Gl s>
S8 el ol g 009y Il s wals (gaisel 5 oz
P e Sladiged HeVse s o (2L slagls) )l
OSee g e Sl 7 by gy, cnl iRl s
Sl o0
G2l L gl lapysesl ) ol b ool
5 055 w2lS slaps, Lol (il 5 Sle> o2
S9> L5 0y 05 5 ped (diged )3 (257 Oliee YoilS
o5 S et 8L als wald (gdigal 4y Cod Bo o TV
Sloyr Sim el jo adl el 65,51k oz

Frankfurters. Journal of Food Science.
1993;58(4):705-9.

7. Beriain MJ, Gomez I, Petri E, Insausti K, Sarriés

MV. The effects of olive oil emulsified alginate
on the physico-chemical, sensory, microbial, and
fatty acid profiles of low-salt, inulin-enriched
sausages. Meat Sci 2011;88(1):189-97.

8. Bloukas JG, Paneras ED, Fournitzis GC. Effect of
replacing pork backfat with olive oil on
processing and quality characteristics of
fermented sausages. Meat Sci 1997; 45(2): 133-
44,

9. Martinez B, Miranda JM, Vazquez BI, Fente CA,
Franco CM, Rodriguez JL, et al. Development of
a hamburger patty with healthier lipid formulation
and study of its nutritional, sensory, and stability
properties. Food and Bioprocess Technology.
2009:1-9.

10. Lopez-Lopez 1, Cofrades S, Yakan A, Solas MT,

Jiménez-Colmenero F. Frozen storage
characteristics of low-salt and low-fat beef patties
as affected by Wakame addition and replacing


http://nsft.sbmu.ac.ir/article-1-1011-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-07 ]

ohlSen g ()Lidl by /o slagyey, (Sl )*-’L’ Sl

Y5

11.

12.

13.

14

pork backfat with olive oil-in-water emulsion.
Food Research International. 2010;43(5):1244-54.

AOAC Official methods, 1995. Official method of

analysis of AOAC International, 16th edition.
Arlington, VA.

Mansour EH, Khalil AH. Characteristics of low-
fat beef burgers as influenced by various types of
wheat fibers. ournal of the Science of Food and
Agriculture. 1999;79(4):493-8.

Pinero M, Parra K, Huerta-Leidenz N, Arenas de
Moreno L, Ferrer M, Araujo S, et al. Effect of
oat's soluble fibre ([beta]-glucan) as a fat replacer
on physical, chemical, microbiological and
sensory properties of low-fat beef patties. Meat
Science. 2008;80(3):675-80.

.Youssef MK, Barbut S. Fat reduction in

comminuted meat products-effects of beef fat,

regular and pre-emulsified canola oil. Meat Sci
2011; 87: 356-460.

15.Muguerza E, Fista G, Ansorena D, Astiasaran I,

Bloukas JG. Effect of fat level and partial
replacement of pork backfat with olive oil on
processing and quality characteristics of
fermented sausages. Meat Sc 2002; 61(4): 397-
404.

16. Choi Y-S, Choi J-H, Han D-J, Kim H-Y, Lee M-

A, Kim H-W, et al. Characteristics of low-fat meat
emulsion systems with pork fat replaced by
vegetable oils and rice bran fiber. Meat Science.
2009;82(2):266-71.

17.Choi Y-S ,Choi J-H, Han D-J, Kim H-Y, Lee M-

A, Kim H-W, et al. Optimization of replacing
pork back fat with grape seed oil and rice bran
fiber for reduced-fat meat emulsion systems. Meat
Sci 2010; 84(1):212-8.


http://nsft.sbmu.ac.ir/article-1-1011-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-07 ]

Iranian Journal of Nutrition Sciences & Food Technology 261
Vol. 7, No. 5, Winter 2013

Investigating the effect of canola and olive oil on physical, chemical and sensory
properties of low fat hamburger

Afshari R*, Hosseini H*?, Komeili Fonood R®, Moghnian MT*

1- Students’ Research Committee, National Nutrition and Food Technology Research Institute, Faculty of Nutrition
Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2- * Corresponding author: Associate Prof, Dept. of Food Sciences & Technology, National Nutrition and Food
Technology Research Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti University of Medical
Sciences, Tehran, Iran. Email: hedayat@sbmu.ac.ir

3- BS.cin food sciences, Dept. of Food Technology Research, National Nutrition and Food Technology Research Institute,
Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

4-  Goosht Iran Company, Tehran, Iran.

Abstract

Background and Objective: In this study due to increasing importance of producing low fat meat
products such as low calorie hamburger and in order to developing new and safe product with low fat and
saturated fatty acid content and high unsaturated fatty acid, the effect of reducing animal fat content and
adding combination of healthier oil, olive oil and canola oil that were used as a substitute for animal fat in
hamburger formulation were investigated.

Materials and Methods: In this research combination of pre-emulsified canola and olive oil (6g/100g)
was used as a substitute for animal fat and chemical and sensory properties, cooking yield, moisture and
fat retention, texture and color of low fat hamburger formulated with canola and olive oil were compared
with sample containing 12% animal fat.

Results: According to chemical results reducing animal fat and substituting it with vegetable oils, olive
and canola oil, decreased the fat content and energy value of low fat samples up to about 37% and 16.5%
respectively, without significant effects on protein, pH and ash. Moreover, the cooking yield and fat
retention in low fat hamburger were significantly higher than control sample. Reducing the fat content and
using canola and olive oil as a substitute for animal fat decreased the L* value (lightness) and increased
the b* value, also the shear force value was significantly higher in low fat samples containing olive and
canola oil. The results obtained in sensory analysis showed that, besides tenderness and juiceness , other
sensory properties were not affected by reducing the animal fat and substituting it with vegetable oil in
hamburger formulation.

Conclusion: The result of this research showed that, the low fat hamburgers containing healthier oil
combination, with good sensory properties, that are acceptable to consumers can be successfully produced.

Keywords: Low fat hamburger, Canola oil, Olive oil
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