Lol )15 Son i 5 85 = ol anlild
ATV tomi o (VAP DLl VF o jlet e ylgar Sl

VAR PN 15 ) — AR/ Y/ Sl s 5

P 03 LI LpglabgTY b S dawlgd bgw w9 9 i 03 (27 (LSO
Jx 58 S1ueS 0598

torki_Sahar@yahoo.com (ol 51 01 g5 «Dlid 5 p sde ol ¢ ol ST o &ils ¢ olde gle s psle L)) LS S | YW= g g R
Mehsani@ut.ac.ir «l ! 0l g «lidond 5 p o Aol o oDl 5157 o ils ol gl s psde sl i Glwa b oo
m_mirlohi@hlth.mui.ac.ir «) = Olgiasl Si el o (e Gl Slades S e ¢ glde gle s pale bkl - & 0 2 y—b
hamidezzatpanah@srbiau.ac.ir ol 51 (Ol ¢ «ladss 5 p e Ay el 15T & il (e Ele s pske 5Ll oy O s D>

oy
e 3130 53 ST 5T la S s oo 4 58 i Lilgm b (5 S0l St sladle s Teckie
035 plodl ;b a8 ol Sl 3 opl Sl 435 13 ol w3550 (SIS Slalllan s el slags ey
35 e e 3l 5 b 5l o Sitates O ganldanSTT 00 5315 0T 58 8 L sl 13 bgw b o
! ploml 31 o sl o (38 L g 8355053 08 5 56 83550 53 oa SIS\ ST ol 230
bl sV odd s 5 (6 S b oo sy Sl b 5 e Sladi gl (LSO (o) 2 addllas

el g i3

o3 AT o) LoDl sl 585Vt 5 U o G o3 b 5ol Slse 5 1 B9 § SMgw

..\s.u@M‘_;Mx'p,‘_;ﬂsa‘_;uaﬂﬁ@\@up

B i o OellnST Gla el 2alS 55 g5 B S W b uh g ek (Slad sei e 1S
Ol 03 A e dalie b g 1l (6 et b Lk ped 3 addllae 02y S5 53 ST e Ol e ST
a4 plas OLS 5 G li ¢ Jolae 53 5 el iy il 580 651001 an a5 gad 93 8 53 U8 1 sde cdal 2
s ot GRS TVl s (6 oS Sl i g b 3 (551065 O3 pleS 53 el &S0 g2l o8

Wl D385 ] e 00l U5 s Canwd &5 Oy ) iy 5 OT 4 Jorl e b 5o b g

alan ol 53 o eSO 3 b i SIS 5T 151 ualgd ax B8 o ol 9 S

Wl b ad 1l 3 ) pl a8 G 015 e ol sb 4 Jg s odalin

i lST O SlnsT ST Sl A7 A o sl sV g e o 1SS S0 519

QU&AJ)}«..&A.\“};*



WAF Dl O F 05l cpsler Il cla el ls Seo by 5 (2t g3 = sale aoldad *A

et iz 0T g 505 3 oS s pLAI 2
e 4 Llesls Olas Dldlas () Lzea oLl
Jlominy 55 SIS Sdn (b odbio gy il SIS
23 copmeman (V) 558 LS slus Hlas Wl o
Y e 5 b 51| (5L (6,5 Sl
o L;u@\qh;ux;w,;%@&,pa@;
5 O O plnS s Sl S im0 5 LS 8
2 G 053 Jsb 55 Cadiies Gty 3l s
OF V) Conl ks oyl Jeoee Lol 5 5o b Jloesey
Sl ST T b s o 6 K03 addllas 3
o3l 051 sy o 53 O gl g9 0 el
VYY) Cnl eus
R ) 93 g 35 03,81 ;3 55 e
ST ST Gl 5 o5 L 4S5 8 dal o adeioe
ool (F) 5LS b Ll j3 L s 5V
20T o LS 4 S G ST 5T
Alasams b adls yo 0 wals 8 56 by
318 3 gileeST) o sl RalST 55 L g b ke
aie ((10) 5L b a0 s OF oS o e
DI 925 ko 055 Ll 50 1 I LT &7 S
e U o SalST 5l lde osle (6,10 e
s ol bl Sh sl pls Sl 30 051
S by e g b Sl gad (A lST OU 4 lis
935 sy 53 Wiy 533y (HIASS Lyl
JURY WG IS PWH KWW, L SR p PR PN PP
S eds S gl i 5590 AWlas e gs
Sy Dy o S (5 ST 4 5
S AL s as s b g ed 5 LS

Sl 0

dockio
DL by o 5 et (glood oS 5 e

Sla i (A Sl DS 5 oy & das 0
Je e 5 Gl Ad Ol etoen pli S
Sl 4 0T (2 Kol ol (Ko b g 53 555
Pl 3B sl Wy 2l 5 53
Slalllas 1 ghlems js dBL atils o 53 1) (Gl su
b Jlasl e 4 (545 5525 DS 5 (Sl
Olslews 53 Ol odaals” Jol g Ol e 4y 1Sl T
eSS (=) Wl 4 & 5l 5 a5 5y 5 g0
b sl sl p Gl 25 O e Gl Dlallas
i S 13055 0 (2Los Olylay 3 Lesl 3 518
2 bl Glaan T (i 22 @ 3 15 Sy i
CobB 035 YU (man (Y 5)) dd ot Olyley
o5 38 b L alie )3 by 8 S| 5T
ool el l (F) Cl a4 S 15 4 Allas
2 S 3 68y sl b ST BT
QL;JS 45 esls olis Sladlas S BL oa_‘.l'p 3l g0
e )3 5 b ol oo 3 bse )3 OIS 5T
ool sy 15 LalL(0) sl S se Al g e
by (GHeeS I ST ol 1 sb a b LS 5
.w;ky‘;;liijWlOT&ﬁ-QL;Lbja
S 3l Coanl gl 51 o geast 4 £ 550

S Skl b b L alae o bge 2 o
Lo b o &S Sosb & il 2o LS L2
D) tl._:»b_:.c L NVOWNEVSTY SR PN g oo
B et CL_:.,\ P - LR VW RIS SaF PRES
Loy Vesgds Jols b o aS Conl Sl
Sladal des)s ¥rosgde 5 pldl o o ladl
SLS S Ol 4 5 e piad Sl p LA 2 o
bl s S G oy I L

O sl Lo ys 70 U P s fold 505 S



S Qe 9> SIS 053 b 53 pasldly o slenlesSYN poains Aol iy b g e 5 96 18 53 o ST S

Sadlomies 55U 4y 6 0555 041,38 1
Saas gad g ola) il Jaul o el (6l Al i
clysle oY sde 53 s eslizal Hladlabe 5L Sl
3 7agU YOV £ oa Job b (OWIT k) 2k
Vs oy (slos ks e ls b 5 515l i
23 Lo g3 0303 13 0 s b a5 31 Sl e
Sl Coms Lo gl dead 453 5 (1458 4 Jbomdu
P g sy e p i el gl e 3 SLWSS
Pl SV F 5 IY A D o (5l 53 Sl 4 e
550 VF ey by g ST s aslesT
] BERRPLS

038 (b (2 7 Sl (s p SlelT
Sl

adgl OV gomes 1 252 GBS 99500 o
53 e (6 55 Al 5 U sl S|
Y ey sb 4 OA) Bud e 0L e 5" Jlzul
AT dsle e Yo s 5 S e
Lo gai s L shins 4l ¥e ke a5 005580 p 35 IS
cW..Uu\.i(bLg-\OH)jxé.l,ﬁb aads Vv Dl
oalesT ad s (sl 56) ooy IS 56 51 2 e )
T by /T T I e 51l eV L e
e Jola ™ AT/l 55 gl 45 A5 b e
Joloen 2l (dea 00 ) o)lad Jhoms 4 553 51 a1
LT el S5 8 F sl b ST ST
05 /8 sl AT S g T Uglows I 00
o gl s bgline 5 6Ll " TV o Ol e
Y50 aT IS Jgloen 5 s Colo LU Y oeT s
odaline 0Ly U Ol g5 o 1y bglies ol el o &

LILY J}bﬂ.b}bb%‘j&)‘d&d%)b%ﬂ)

b gy 98lge

PN bl Y & 55 L (S5 lw 03LoT
0 30meSIS SIAT g )LDl s 557Y (5 1S
oils e sl ge (55 gms S0 oiulojT o5, SCe
Slosgy 55l SIS 4 g ) As ag Olgiol xio
Lol glols s Sl o g3l anle V4 &8T5 587 &
917 Culods plowil Y 5S000 5 oladsn gla s
Ao 3 YO JLed sl sy 3050 s STLLOY
Lo 51 e Ve jo a4 e 53 (e / o)
YV las 55 g A osls ub Jg\)\(a\@\_»c,_;xf
IS G & el YF Sus 451 5 sl 4o >
Lse 55 LS Gl 6 SLoSb mle ST SIS
A ol g g o

3 Gk ged 103 y5kly Sbgw s 9 g oSS
S e Frr Ol a0 sl Sl s S
slaias slag oy Js1s 5185 55 55 Jy el Lyl s
oudw,p,“)'ucuw;\‘m.m@,
idkd L;J‘,SM\:QA7fij’J§w}/:w@jfngf5L3
Gl o e Sl 4 e gUPYY 2 se b s
T 053 0 Olioe 4 0305 g5l (S s 5 58 b
a3 YV (slas 53 5L SN 55 ads oy s
U /A 4ol 4 Odenny 5 ) S5 6 o1 8 sl
A (I Gl S0/

el 40 Oy Sl oy 1IN Sy Wl 0
S 5 (6 s Sl a1 el 2 i3 ) 5
S Ga0ls 4 e B Oljn Lo o 5 o2
IS Y Gl L a8 (gysb 4 e (5 une
Gl Cos pp Sl S sai A dadisai Sl pliST

Gged Gal B BYY (L ol w s i § Jlaiys



WAF Dl O F 05l cpsler Il cla el ls Seo by 5 (2t g3 = sale aoldad £

S L bslie JST (3 bdse o Jbie O 2 s
A Ol (aBlo & L3 LY o)l aily) bl
oS MY G Y Sy s a5 5
b oo 53 4 sl Sl J gl 53 el 655 5205k 5
oblny ;i o Vo o b5 J 035 0 5 (S
D 3 Updoes 2 a8 1 ol b glin ¢ s A
ooV plem o Cole ) Se 4 Y Jsloee 1 oo
655 Sl A MK K 55 b o1 E sl
Tor dsb 53 sy pSl os Sl oslinal U Juol
b il 5 e 5L OTY

gl Sy OFK Tt e & a5
L o STy OS5 cble e cas bl ol
e N 0 S e ey el ) 55
AT s & g0
4,C=A/5CL A=K
(cm)Y) Cell J4b=L
o/f =K
e sUOFY 55 e =A
25308 ke e ) Tl (63 0l ke =C
(4505 5 p 5100

S 5abiss 4 e e Ole o ST
5 edd i Glaas sal Sl eSS (gl
VF SIS 0553 6,13 4 pi a5 55 43 (S e
ol NSSY 55055,

Cooed ool s 4 S5k T ol 9 4 3258
553 A0 Sliebl o b il sl 4 05057
33 S 55 05T 5 eslial L gl (5 80he ay o

el (17 a52) 7l ol (o ol 5T Sl 5

| KREFRNPUDN SCHEPNEIPN FUSE & JUPJEE gy B
¥ ol Jplows 4 (6l b g Jhie OT 1) L
A bl J ke e O Lp s 45T 2 e O
L aT /bl 55 5l (i la T 45 503 ¢ s
YOr 5 ) J e Sl tdy S YO 03, S by Lo
3 en YO o 4y Ol 5 Y glome 5125 SCen
23 4i330 Sds ) m ad ga e T Cws 4 ¥ J slos
A o ST g ys Ol e ks b shiee (61 (slas
O C,ﬁd‘,b,ay.l?,lmwujujug;\&“
3T s alie SousS b5 T Cos 4y o5t
S a6l o Sl S | sds (el
SLa)5) 3 G eds =8 g odd i slads s
Pl LSS Y 3055, \F G 0553 613 14 500
A
2 ol 53 95k g8 4 ol g0 Ol a0 (o
Gb el 605 )5 4 el 313 O s s
255 bl AOAC 3,1kl b Galla ol szl 53,
PR SNVY RN J WY L S N PR AL )
Jdoms 31 il e 0 Ly il a5 IS (6 5
T T B PV L) RN SN PENS P
40 ) el Sl IS 5 05 lae glad sl
(F Jdowe) sl 6555520 0b 55 e 5 () Jslons)
Ml ) J e a6l 05 a0 (plir Juls
ol 4 L g el Sl g IS (6 5 o )3 Yo o
23 el Sl IS (6,5 510 S Y Sl S 5 5
A oy e 4 SV 50 ¥ Shd ] (oSl
o t_eu_:ﬁuﬂu,.;yp_?n Sie 4 (e
el Sl IS (5 5 o 53 Yo sl 51 2 e

O 059530 31 oy (e Ai b gliee 4235 ¥ Dol



7 Il 53 6555 0353 (b 53 Dl o sbearl SV raes dlanl s by 55 56 253 g LSO

oo LS Lol 5 56 S o 4 035 sy L gs
G 0555 A 55 53 b pl bk 8 515 Lo
St DA L g o 4 god 53 AT 55
Syse bl i ol sl JalS s e o
J}DUHE}Mﬁ}ﬁOMMéuaJJJT}
aalllas ool 534S )y o ka5 s Bolo (ool
33 b OIS 5T DS 5 s S 0l LS

.@\eé;@‘QT&ﬁb)J\iyx;)sbﬁy
1.2 1

0.8 -
0.6 -

0.4 -

23 o) STy i

0.2 A

]

GLaas gad 53 1) STy i gy ) S8

Aoas n QLA b g pod g 1o (6 e o 9 (oS
LSy 250 I s s b eSS 2 090 02
Slads i o g7 5 o7 0> D adi sl aen >
Al Al J gams 93 8 Sl (6 medei B g 0dd s
23 G 0553 510 535 U Olimen O3 oy
Al b asad 3550 53V P55, U g b a5 5
213 0L (g o b Ghgw b 5 b O Al e

jasﬁwa:bjsﬁ):ﬁL.Sljﬁfouaf

(ragboee

-0.2 -

Gy Ol

ot b g ok aded (Gl gu ud 5 b diged 55 e gU 0 e 55 Sl e ulul a5 puen Ol ae s gei =Y IS

L oy SRS 3l Ol s ol 455 5 shas e
s 3 s e (6 e g 53 Al S )l 5
15505 (g 035 skl (651250055 (b 5o
OT 51 oy 5 SR L IS0 505 3 6 o 18
A 595 A 5 oy ol 03 3 0l e 2alS Ly
4 god 53 el G5 5l s b oy ST 315 1o
el RISl Rl b (6 e 8
S o3 Slhgor e dly g o &5 g e g2 )3 55 S|
ISt 53 IS 055 Slgsl 5o eds ais 5

Lo iy STy sl e Sl Ay, ¥ ISl

i Caliben (GLads gad )3 1) Al 05 ) 55
STERTIRL PR ST RTJUve s v py-Suve S Ry pew
o 338 S 3m )l Aeglie das e OLE (654K
o>l ol eSS 695 Jsb 5 a8 das e Ol
25 S i e Sl e Ll Sl S
SN oMo o S 0ST 5 (n S et G S A e rad
el 6505 s by RS 5l e Ol e et
35 e 1Ll Lsls Ol (6, 0y55 S L3 1,



PG Sl VF )l ol Tl clauedl )l Son oalibiims 5 a5 = ol aalilad £Y

0.1 -
0.09 -

X

5 0.08 -

> 0.07 -

-

\;’l) ’% 0.06 -

a0\ 0.05

1

o \9» 0.04

B W 0037

dno

X7 002 4

Al

% 0.01 -

3 0 : .

0 2 4

8 10 12 14 16

Gy ol

Sl b 3 b Sty p S 5hS 53 0 8 e oy (TBARS) sl 6 53l p b o Ty 2S5 g0 Ol e s gos =Y S

G b 3 ok pad

s IS T 5l s 05,8 b Bsb andllas o
Lyl STy sl jldas jo gdowya 70 ialsS
ey B b ST ol () A e el S 5555
J:@\M|&T%E@j&\§&|}|:)y)3b
Sl (F) Cals JolS Callas ol puaded 45ad 93 52
Sladllas ys SISl 5T ol (21530 55 wads
AT 5 ol 31 Ll (YY) 5 Y0) Sl o oLl (gL
0,95 b 33 oz osls lST LS b
oml 3 il 4B 8 5 a5 s, g S (6,ugSS
ST Gl Sl I o Sl 0k Oy 35 50
Ll e LaoT Sk s glacd ple ilwsl3T g
YY) il e Sl 5T Sl il 53l s
slins S5 ps anlllas pl )3 4 5 oble &5
by b g b 53 AT el 228 s
aelllan )3 48 ol oy BB 5 151 £ 0 e
B O e s 45 2y o i e U3
ST LTI g U N
A o o sl Lo s yls s g glaba>d

b o 4505 55 g5 BB 55k 4 STl 550

S 5 dom § Som
S-S UL o LS Ky andlas oyl 53
Lﬁﬁj_ﬁ&;;_fb.a\}_a).x:_ﬂf\r_;uaﬁ-l_iy
T R T W Sy U W JC NS Y 31 P
QHLquTauMobjjTJ_é)oﬁ)}Lwli
835 B b s adllle sl STY
ﬁ%&f‘})‘fﬁ&}%\ﬂ)d&ﬂ\fw
Gl e 5 (Sl gad 3 ol S5 5205L55 L
LaoT (6 medd b (Slad 50 b o lie 53 old jaads
e 4y (5SS D G55 3 45 (65 5k A
‘_gLM.»}‘..Z):eudﬁfaﬂ.ﬁ\wlﬁjj)‘cw\ﬁ
Gl Shaa 3 OA 5 Vr ol jaded Gl gw oy ol
w)j}b@})ﬂ}y%bd-‘-éﬂwﬁﬁx&
L iy STy 310 Ol 20 luST sl [0
A odalie (5,5 by JKE & ol 5200k 5
23543300 Ol & (6 padel (SLgu ol 53 s
J&gwu‘)bf' J‘u\_;.a‘*_vcu\_&_;_:o.‘;ﬁj:‘_&
o ) 6505 b5 by ST 0l e ls

5 0n 5 V) 05 B L 15 55 3 e



Vi Qe 9> SIS 053 b 53 pasldly o slenlesSYN poains Aol iy b g e 5 96 18 53 o ST S

A 53 e g i syl e L Sl o
O seelionS T 4 56 DS 5SS 5 WS 9500
i 59 s ek ses (YF) Sl ki o,Lal 1) S
NN sl S waallas pl 53 (g 3550 SLs
sV s, SN0 53 T p S e VY 50 8 e
Jsb s iaul 8 55 b oagalge Yl ¢ pimman (YO
Pl o3 se gy ol LAl 53 6,146 09
ST il o o el 5 T
St LaOT Ly ods (28 (6 radsl (o Y s
S st e Sl ks odalie (YF) Conl ok il
5000 (b3 el &K sobss by STl 3l
Ol i 1 4T b o g 4o 3550 55 (514655 053
JJKL;;AL*A)JAJoMuﬁQJAd‘)JW|j‘
S5 5 STy 45 Dl e Sinlas il 355
3 el 680 555 Ly iy ST 3l se LS
Cladenl 8 el ST 314 01K 0n 5 1 s asllas
sl Lame 53 K 0553 Aol 5 gl o~
ssbolen (YY) Sl ol 0315 s um;\f,\,;?a
ol ol e s Lol sdalive bl asdllas 55 oS
DS 5 Ol o sb a ol Slejo)ss 5 ATl
5 S Al SOl by STy sl
eS| 5 oken ¢l JSUES ¢ iz Al o S
Ll STy (i S LS s
e U s 3 Lo aalllan 55 el 55 520 55
ols 5L aallln 3 () Gl OLKan 5 1 o geuls
SAST g5 4 5 Lo ST b 0315 OLAS
JSs s 10 gl T g5 AT 5 51 i
(ol 28 JUIRe e O gl ST 4 5 LS 5
2348 Sl Cenl (glyls s ol ¢ =250 =)
IS5 A6 095 sl 5550 b ol tasy

Lt s nl s plonil S o o 46505 4 S
3 2 Skl S Sl S Aas
Gl ol oy e b aglie 5o oluST a4 e | g
.:ﬁ:)mgyﬁ):Q\W|&JTQL§;;\U
éu@\osﬁﬁtp\;ﬁ,pgutfsmu
= Ol 48T Sl ol 03l Ol G ys O
&LS\Q.L&):WJ}_E@LAU{J%-JB-L»J:
57 el il S5 A 0550 b g3 et e
S5 L b 1 55 Ol ] aglie b 01 SCes
@lé}@ﬁ&:\:dﬁécq}wgﬁdu@|
Sl O g8l S Sl b O
et 3 S i s (1Y) 5l (6 2ty
b ST lie hslae il 1 gL S 01 Kias s
53318 Sl a3 Y sles 53 3 b 5,10 050
g sn et (V) Sl 0581 5 (50 55 ) g
0555 55 s Lygla g 5 esliul Lol 5 Ol e
J.LLQ#JJ.J}—!J,—.&‘E‘MLE‘)JL‘J_‘#JJ&)‘J_GKJ
esﬁ@\,g;;_w,;,b,);;muw@uﬂ@wum
Oopdd Aty S 9 Sy sl 56 (Y 5V P) ol
Wl i Dlatall 4 S 5508 (S LS|
o a8 Slllas U sl aalllan Loyl 5 anslie
DL (il ;S osliul (IS 0,93 55 Jarl &
23 smwlST Gl asls bl ragh 53 &S das o
Ales gy adeis B g 5ol S Ol ke
23 ATy Sl Sl ks Lgy o) Hlssed wlal
ek Jgame 65N L (5146 0555 5351 b
e ) il sl ssls Gl b g o 53 ST,
50 semldenS T a5l Y pames Ol 5 4 45T
gl Y pame LS5 Cde a0 0T 4 56 J2alS

P Ay 3 gy ais BB B s sal )3 O praldenST)



TPRF SEal OF o)l cpler Jlo cla )l Son ol 5 sta sy — ke aaliad £f

S8 s o 3 sk wedd padS Sl b o
sl 0352 b g 2 ]
3y50 sladisad 53 HLLS| gla e ls DUl g
S La0T Ol s dS gy aS Jiasin ool 5 adlls
S glia La oz 93 0 gl S T n (65 S
Es aalsl 3 oy ol LSS 51 S el o

RCw

Sl e S o Dl Sl gk 5o
Lais m le JT (slad s 505 Sbe ok Sl L
LS 5L STy 4 5ol oS Sl odd 4 lis 1de s
2l 03 it el 505 550l 5 b iy 2S5 5] e
S PSS S 45 A et LU
O seeeSl 4 56 DY gamen Ol g 4 Ll 5 0 551
e A 3 M (I e 0y 26 s
L ole slagis m STs o ol S Joe
ol a,u\)_:sdjiig Sldlls ys Jis S OLS 5
oy b gi b (6,505 alllae 53 (YA 59) el
omale 53 53T GladlSKsl,y LS FHLeT ol ye
() L3 S 0l 0 5eds s

S Al 3 s b b g ph 5o ilee Julse
L oote S0 a0 0T oz osle G2aluSTT LS 5o
odalive aalllas ol 53 S aoT dits IS 5T it
S el SLS 5 o SUT (IS T s
S g, S o5l pens oS (gla st i Sl ks
2 g S5 Jelse Ludle i 5 S ST
3 5 30 Slalgl 51 (6ol (6 S5y 0y T Slalae
sl

SLAd sai e 4SS sls Olas e T s @ @Lﬁ
5 4SS p3lie Al o Db b i

s del &S5 50l by S5y 5 gs Ol

STy i S DS S5 s g eS| ol
A odalie ol S5 5200l s5 b p

S sobss by S Ts 0l e s ls 213!
J=lsl 53 (S meds s Sladigad 3550 )3 055 4 ]
Ol 53 0Ly Vg5 odalin b (651065 095
) b 03 Al 650 s L iy STl 0l e
Lag b8 Jgane 65801 55 OT ks b oo
S Oglaze

Lo sy STy sl os Ol ot 03 g
ol alllan 53 ol e b ys dowd S5 520k 58
.(W)wlot,&“}\ﬂwu@‘@ugw

SYL Gl addllas js am g 5 s Q\leé
Al 655 s by STl 0l e sl 0
Wl (5SS Il 5 3 o e &y S b s
DS S e 5 SIS e 0Ly se
g andllas 4 Ol 3,0y 5 i bge i s LSe S
5 Fhdd )l T bl s el LS
JSi 4 b 4 L g o (la s (5503 28
&S L esls Olas Gi\wtb 03 il ol e Sl ge ol
by ST 0l g0 DS 5 S s Gl T
3 e (YA) ool a5 ol &) sl
H5eS s T Sl 0 Ol 1 G151 )
ad> o b oys b lagls Hus anSa b sl s
3T o o3l 5 55 S s o 5T O 5,5
g iy oo g S OS5 5T 1L 50 0
F) s on ST el &5 20l Ly SHST
23 i AT paS Uy e a4 (YA 5 Y00
Sl 2dls oS J 28 el 51 LS 5 ol 28



2 Qe 9> SIS 053 b 53 pasldly o slenlesSYN poains Aol iy b g e 5 96 18 53 o ST S

(3) Mateos A., Redondo Cuenca A.,
Villanueva Suarez MJ., Zapata Revilla MA.
Soybean, a promising health source.
Nutricion Hospitalaria 2008; 23 (4): 305-
12.

(4) Torki Baghbadorani S., Ehsani M.,
Mirlohi M., EzzatPanah H. Comparative
study on the effect of fermentation on the
anti-oxidative  properties of  thermal
processed milk and soy milk. Journal of

Health System Research 2013; 9(2): 159-
169

(5) Pena Ramos E.A., Xiong Y.L. Whey and
soy protein hydrolysates inhibit lipid
oxidation in cooked pork patties. Meat
Science 2003; 64 (3): 259- 63.

(6) Van Aardt M., Duncan S.E., Marcy J.E.,
Long T.E., O’Keefe SF., Nielsen Sims S.R.
Effect of Antioxidant (a-Tocopherol and
Ascorbic  Acid) fortification on Light-
Induced Flavor of Milk. Journal of Dairy
Science 2005b; 88 (3): 872- 80.

(7) Vassila E., Badeka A., Kondyli E.,
Savvaidis 1., Kontominas MG. Chemical
and microbiological changes in fluid milk as
affected by  packaging  conditions.
International Dairy Journal 2002; 12 (9):
715-22.

(8) Havemose M.S., Weisbjerg M.R, Bredie
WLP, Poulsen H.D, Nielsen J.H. Oxidative
stability of milk influenced by fatty acids,
antioxidants, and copper derived from feed.
Journal of Dairy Science 2006; 89 (6):1970-
80.

(9)  Kiristensen D., Hedegaard R.V., Nielsen
J.H., Skibsted L.H. Oxidative stability of
buttermilk as influenced by the fatty acid
composition of cows’ milk manipulated by
diet. Journal of Dairy Research 2004; 71
(1): 46- 50.

(10) Hedegaard R.V., Kristensen D., Nielsen
JH., Frost MB., Ostdal H., Hermansen J E.,
et al. Comparison of descriptive sensory
analysis and chemical analysis for
oxidative changes in milk. Journal of Dairy
Science 2006; 89 (2): 495- 504.

Sods b Shsm ol g el 53 GleST i) des e
Lo g g g Sopldl 2 55 L oS 5ls Ol
ol ol QLSS 4 503 93, 53 LS s
b Sans JmS S e o Ll f b
FYL e ol b Bl b o8 55 2ty ST 5T
Al 505 g0l s8 g el LS 5 Ll 0
ol oy GLis aalllas gl 5oy 51 o Ligw o5 5o
A Odewy Sl i bsw S o 5 SluSTTaS ol
SIS O35 b 5 o ST oS U5 e s
ST 5T 3151 aalsd dor S48 o Iy arw g5
Ao odys anlllas ol y3 les o Lad> o L g S
A An 0 Aol 8 S Ol e ssb 4 s
ol 5l s
S1oyud g K

Sy s S il sl tags 08 LK
,.:f;rsu,tf,_.mwé)l_&.»,'!b;,_;
el pldd Cial Slaiosd 57 o ol ) ol T
S e

References

(1)  Azadbakht L., kimiagar M., Mehrabi Y.,
Esmaillzadeh A., Hu FB., Willett WC.
Dietary soya intake alters plasma
antioxidant status and lipid peroxidation in
postmenopausal women with the metabolic
syndrome. British Journal of Nutrition

2007a; 98: 807- 132007a; 98: 807- 13.

(2) Miraghajani M., Esmaillzadeh A,
MortazaviNajafabadi M., Mirlohi M.,
Azadbakht L. [Soy milk consumption,
inflammatory, coagulation and oxidative
stress among type 2 diabetic patients with
nephropathy. Diabetes Care 2012; 35 (10):
1981- 5.



TPRF SEal OF o)l cpler Jlo cla )l Son ol 5 sta sy — ke aaliad 5

(11) Smet K., Raes K., De Block J., Herman
L., Dewettinck K., Coudijzer K. A change
in antioxidative capacity as a measure of
onset to oxidation in pasteurized milk.
International Dairy Journal 2008; 18 (5):
520- 30.

(12) Smet K., De Block J., De Campeneere
S., De Brabander D., Herman L., Raes K., et
al. Oxidative stability of UHT milk as
influenced by fatty acid composition and
packaging. International Dairy Journal
2009; 19 (6-7): 372- 79.

(13) Mestdagh F., De Meulenaer B., De
Clippeleer J., Devlieghere F., Huyghebaert
A. Protective influence of several packaging
materials on light oxidation of milk. Journal
of Dairy Science 2005; 88 (2): 499- 510.

(14) Eileen M.S. Safety and Quality of
Irradiated Food. In: Enrique Ortega-Rivas.
Processing effects on safety and quality of
Foods. Boca Raton London New York: CRC
Press; 2009. p 341-378.

(15) Bricarello L., Kasinski N., Bertolami M.,
Faludi A., Pinto L., Relvas W., et al
Comparison between the Effects of Soy
Milk and Non-Fat Cow Milk on Lipid
Profile and Lipid Peroxidation in Patients
With  Primary  Hypercholesterolemia.
Nutrition 2004; 20 (2) :200- 4.

(16) Mirlohi M., Soleimanian Zad S., Dokhani
Sh., SheikhZeinodin M. Microbial and
physiochemical changes in yoghurts
containing different Lactobacillus
delbrueckii subsp. bulgaricus strains in
association with Lactobacillus plantarum
as an adjunct culture. International Journal
of Dairy Technology 2014; 67 (2): 246- 4.

(17) Mirlohi M., Soleimaanian Zad S., Sheikh
Zeinodin M. Identification of Lactobacilli
from fecal flora of some Iranian infants.
International Journal of Pediatrics 2008; 18
(4): 357- 63.

(18) Ostdal H., Andersen H.J., Nielsen J.H.
Antioxidative activity of urate in bovine
milk. Journal of Agriculture and Food
Chemistry 2000; 48 (11): 5588- 92.

(19) Strange E.D., Benedict R.C., Smith J.L.,
Swift C.E. Evaluation of rapid test for
monitoring alternation in meat quality
during storage. Journal of Food Protect
1997; 40 (12): 843-47.

(20) Wang Y.C., Yu R.C., Chou C.C.
Antioxidative  activities of  soymilk
fermented with lactic acid bacteria and
bifidobacteria. Journal of Food
Microbiology 2006; 23 (2): 128- 35.

(21) Rekha  CR., Vijayalakshmi G.
Biomolecules and Nutritional Quality of
Soymilk Fermented with Probiotic Yeast
and Bacteria. Applied Biochemisty and
Biotechnology 2008; 151 (2-3): 452- 63.

(22) Lin M.Y., Chang F.J. Antioxidative
effect of intestinal bacteria
bifidobacteriumlongum ATCC 15708 and
Lactobacillus acidophilus ATCC 4356.
Digestive Disease and Science 2000; 45 (8):
1617- 22.

(23) Mestdagh F., De Meulenaer B., De
Clippeleer J., Devlieghere F., Huyghebaert
A. Protective influence of several packaging
materials on light oxidation of milk. Journal
Dairy Science 2005; 88 (2): 499- 510.

(24) Eileen MS. Safety and Quality of
Irradiated Food. In: Enrique Ortega-Rivas.
Processing effects on safety and quality of
foods. Boca Raton London New York: CRC
Press; 2009: 341-378.

(25) TImran N., Shurt Left W., Aoyagi A.
Translated by Effat Jafary. Hand book of
Soy Products. Tehran: Avaie ghalam; 1385.
102.

(26) Xu S., Boylston TD., Glatz B. Effect of
inoculation  level of  Lactobacillus
rhamnosus and yogurt cultures and
conjugated linoleic acid content and quality
attributes of fermented milk products.
Journal of Food Chemical Toxicology 2006;
71 (4): 275- 280.

(27) Serra M., Trujillo A.J., Pereda J., Guamis
B., Ferragut V. Quantification of lipolysis
and lipid oxidation during cold storage of
yogurts produced from milktreated by ultra-



Vil Qe 9> SIS 053 b 53 pasldly o slenlesSYN poains Aol iy b g e 5 96 18 53 o ST S

high pressure homogenization. Journal of
Food Engineering 2008; 89(1):99-104.

(28) Parisod V., Visani P., Populaire S., Tabet
J.C., Guy P.A. Modifications of milk

constituents during  processing: A
preliminary benchmarking study.
International Dairy Journal 2006; 16
(7):728- 39.

(29) Khatiri Y., Bahador N., Pordeli H.A
study on isolated endophytic bacteria from
Glycine sp. and their role on control of
some plant pathogenic fungi. Biological
Journal of Microorganisems 2013; 2 (5):
51- 60.

(30) Gatellior P., Mercier Y., Rock E.,
Renerre M. Influence of dietary fat and
vitamin E supplementation on free radical
production and on lipid and protein
oxidation in turkey muscle extracts. Journal
of Agriculture and Food Chemistry 2000; 48
(5): 1427- 33.

I. deMan-Rogosa-Sharpe (MRS)
2. Ultra Violet (UV)

3_ Philips

4. Ostdal

5-1500 g

6. Fe**/thiocyanate

7_ Bacl,. 2H20

8 FeSO,. 7TH20

% FCC]Z

1. NH,SCN

' ThioBarbitoric Acid Reactive Species (TBARS)
2 TCA

BCoefficent Factor

' Malone Dialdehyde (MDA)
5. ANOVA

'°_SPSS

7. Van Aardt

18. Smet

1°_ Serra

_ Havemose



Biological Journal of Microorganism, 4 Year, No. 14, Summer 2015

Oxidative stability of milk and soy milk fatty compound induced by
Lactobacillus plantarum fermentation during refrigerated period

Sahar Torki Baghbadorani
M.Sc. of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran, Iran, torki_sahar@yahoo.com
Mohammad Reza Ehsani
Professor of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran, Iran, mehsani@ut.ac.ir

Maryam Mirlohi *
Assistant Professor of Food Science and Technology, Food Security Research Center, School of Nutrition and Food Sciences,
Isfahan University of Medical Sciences, Iran, m_mirlohi@hlth.mui.ac.ir
Hamid EzzatPanah
Associate Professor of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran, Iran,
hamidezzatpanah@srbiau.ac.ir

Abstract

Introduction: In recent years, substitution of soy milk with cow milk in the individuals' diet
suffering from inflammatory diseases have been considered in clinical studies. However, soy
milk is more prone to oxidation compared to cow milk due to its unsaturated fatty acid.
Oxidative stability of soy milk fat and its comparison with cow milk fat has been barely
discussed in the literature. Present study aimed at comparing the oxidative stability of
commercial pasteurized milk and soy milk samples and their fermented counterparts by L.
plantarum A7 during 14 days refrigerated period.

Materials and methods: Commercial pasteurized milk and soy milk with the same
concentration of fatty compound were subjected to fermentation using a native lactobacillus
strain, Lactobacillus plantarum A7. Peroxide number and thiobarbitoric acid in the four trials
including milk, soymilk, fermented milk and fermented soy milk were investigated during 14
days of cold storage in the controlled condition.

Results: The results showed that milk and soy milk fermentation by Lactobacillus plantarum
significantly reduced the amounts of both oxidative indices. In non fermented products,
peroxide value was found to increase by a similar trend, reaching to the pick after five days of
refrigeration. No significant difference was observed between such an increase between milk
and soy milk. Instead, TBA value was measured at higher level in soy milk samples all through
the study period.

Discussion and conclusion: Despite the higher non saturated fatty acid, soy milk appeared to
be as sensitive as milk regarding oxidative damage, However, comparing the great impact of
fermentation on retarding oxidation, the difference between no fermented products can be
regarded as negligible.

Key words: Milk, Soy milk, Lactobacillus plantarum A7, Antioxidative properties, Oxidative
stabilit
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