[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

olnl ldé @leo g a1ds pole aloo
165-172 wlxiuo 1392 yluwsl 2 o louis cpoiiad JLuw

Jab 19 Gloy y9u5 (Blo ad p1 (5o o)lac (b ySL Wb g JgmwlimwsSTas Ol i
(01,5 il a2z yo 42]) Jlaxs slod 4o (5 laeSS

46{&...5 ool s el ‘SW w2l pl s LZW Colon 16}-\&“' St

Olrl s ( San L;;je.a" 5 Oloyd wudlags &)l5s gyl 5 e Hlosles )by g lae Gali.:;..“uﬂ Slidos 5 e o ol sl b Bé pondi 09,5 JLobiul -1
u‘)ﬂ ‘ub.ej SN FIWIW u’_{u).n ch Kzsls ‘us‘"\‘ cv:nL...a 3 PYRVEIFRUGARY ‘LS‘“‘\‘C énL._.a 3 adas Oladss s 5| ‘u’_\k\s an..o ) |A9J.$ 05; )L......nb -2
Olrl el Sliis g pole axly o ol al;T oKl (2l mlio g pale 09,5 Lotiul -3

Srl ol olides g psle asly (oDl of;T olSzils (2lie mlio g psle pwaige wd )| wlis)lS wBgal LS | gt odinan g -4
sh_kasmaei@yah00.com s xSl oy

9214125 5 iy b 92/1/20 b ,o 0,6

oUuS>

G972 G5 (b 003 lagSS slga jl ealil Ll slud (i3l Bigw 4 b xSl sln g 0om nigold e plals (SN g Allw
a5 5Bl loj ] orar 035, laie @ 5yhaz ojlae b ISbad 5 SowSlad b ) GiRak nl 5l e
g ol,F il a0 AL slos 18 0l (5 eSS Gl yE 455 ol

s (2o 39 g meeds (30,0 1 (gpinz o)lae 1o joabsé) 0y50 5 (haiie of jo jsabst) salis 05,8 2 ;0 aaises by g Slgo
(PTC .TVC) ySes 5 (FFA TVB-N TBA PV) loord cloissosl o35y 15 0)55 <Ky 4 it (6,105 iy slos 45 5 gk
Wl pdy el

FFA 3 TVB-N ,0lae el ).oL oad Jlag sleald o |y o2 gewlans] (p<0/05) G sixe yob 4 (5,00 o)lac ‘badl
32/50+0/07 s ,0 16/2320/02 s 5 ) wisls oylis sl o)le; PGS Olyesd (J S Agai b anslie 0 (6,00 jled o
wSwe 0305l ls bl (p<0/05) (Kslyl sl v jo 1/9140/04 Jlas ,o 102+0/00 5 ole cisgS 5,5 100 0 6,5 Lo
idg yan BB sy 6 59, b S wiged 512 55, b oads sl slaaiges

555 03 sl 155 ol Ald (5 5le olaj Sl S < smers 0005 Slyte 4 sm (s ol (6

@lbrSbas ((laSlas g yanr o las (sloyii 55 sl Y3l

FPRV-IN )

6LQWJL35 u.‘:).w u,».QLf o 9 oolazw! u»”s ;‘,e
KW AQ‘P ‘SMJO)Q u|o9.>9.a u.JLxﬁﬁ ‘:L\M} 9 LSMJ;‘
4 ole slod 22l (6l Jlrdu (Ul poe Jdo 4 Ll
ol ol 48 0,8 e D50 T @ 05z g0
sl 10 .(3) 098 oo oole cuiS rals cels
Lo 599331 5l eolaiwl ay cous HBa S Bas

S SEre s 03g ooles o Slad @y Cod oLals

s Ygane (1) 2550 als 1255 (slalic Lo
S 36 o adsl Sl o (aliond 9 (o3l sl 2aSTy
i (50 slacdld &5 Jb 0 958 0 2L
aiws 2le 5 Bail loj 0aiS s g 49l olud
STy o a8 Cl glagbs 3l Loy 50 (5,055 (2)
L oo ST 5l oole JUil gz b g (ole a5 e


http://nsft.sbmu.ac.ir/article-1-1395-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

hKer g (6508l Jugr [ b ySbas 5 SomalinSlns o3l

166

(0 5 s b oS0 o (S GlE T L s
a rald 5 plxil b ale 55, ales (2501 5 00,5 alid
Olgmie an Laald 5l Cuand S 00l e i 90
adgel Olyie d ;500 Ceand 5 shalie Ol s J S aiged
0ud 45 (o> = oz> 1) (5rhaz o)lac ;o Jlos
aids 30 o 4 (o) sk ogla) LgSle o5 15 5
S wmedlo L Glasl ly sladins ;0 (s 5 y9abose
41 slas po 5 5 NSz p 5 (S04 (LDPE)
20 ()l 59, 10 us a0l S (Sl a4z o
155129 6 3 (Julesl e j5)) ho slajs,

S5 S A b ()80 g gl slagyse;)]
W plosl Cand o sladiges

Sallam ,LS" (bg) 4z azgi b (oolidio S slagss;]
6‘)—? ;'4_5) 2 )| lcc s‘5]|9_~o Lg)L.J‘.',.c‘ Lng;lé) L)
N PRLIEA S EVE D PRI FRYVINV PINFURT P SV SRR A S
Slemd sl Lacads .o aslsl (PCA) 5T cals
LgL,a.) L el 48 Ode & ‘&59},0 6}‘9"” Lgl.chg)l'Slg
10 G 150 o slags ST 3 )leis (51 5 37°C
(12 13) was eols 1,3 7°C les 1o 59,

sl (5,5 o3ladl slo ge3T Hlrond glogyge;]
Ly oos 1)) 1S hgy 4 azgi b STy g ol oy
AR S3sr sil U5 ol « (1997) ) iSen 5 Egan
(1991) Sawyer 4 Krik _sg, a4 suwl S 950, bgas
ooy Lt e gl Al (14-16) wo s (g Sejla]
Nl oz slosesl 5 ojlail ol plnil Jsilio =p 35,15
Sl 3o 30 e  (Jla 5 S5 (B pan Glie olal
OE9) Wged ST (655 o3lil (gl o aslne S
Coad) 39,08 Setlown] Jolno 51 ole snds 2,5l
oo ol3T 0y lade g oolaiwl (2 43 434 15 4 Swlon
Sl 0,8 55 Jloy 0101 s Slilgusss Jolowo L
3 SV EOY R VPRPR VO I RYC SV FPOR SARV-INIP SR PSR
16) s owilys Jaie O lie j0 yregidg xSl olfiwd
osbas )1 (395t sl IS oliee s xS o3l sl (14
A4S Wah i Sl lawgy 13 slasl 5 4y oole alac

ol 5 (4) asS oo (SIS Sl el o egia
5 Laaygol asile ol sla o933l 6l Jles
33 b slalarSlas olgie 4 aS ol slos lac
o (D) el a8l aly 8l gy oo, @ lalie
oo lac 5 b ulul a5 el sols olas Slidss Ko
slocdld 5 (Sojeden b s laxe plalS
(6) sien SlaSTas 5 = Bas (b xShas

g ool A (63 Glime 4 &5 Canl (LS (g hax
(S8 e 5 i et b sl Ygens
ool l Lol (B8 gz 5 a5z LS
o slogise (7) o)fs wab » 55 35 5 2950
w235 2> Sher S (sl 5l (S olS
L g olsT Sdgid slasawl .(8) cusl Lis poje olie
3 dikisee ol L oS dagyT 651 5 (6wl olitin
agrlye AlEim )0 st e il aLT slacdl ol
P sloimy oS 3k (ans (slog il b ol
4SS coul ol 5l S oo plodl Olibss  aigd o
Jgime (s ybaz jload gl il SJgid oLoS 5
ail o T SluaSTas 5 ol 3SL as slaclas
{Apiol) JsT 4 ol oo SLS 5 o 51145 (9)
o,lal ol Ly g ol WIT ((Meristicin) s 4o
(10) s 5

2538 ($5H9n Obale St 5l e o, 55 (Lo
Saie dn an e oS olde g, 5l eolaiwl cde a4y a5 ol
Cbl g bl (YL wdg S 5l ab oo (29 0L
Sl calis ST 5 005 B pan slp (o e
O)go dr lél g sl 53 GBS s n e 53k
5 OBAS G ae bawgs (JolS L oads ald o5l abe
o ol (11) 095 oo (5l 5 g 9005 (slaoslie
9 PLl aslllas 3,50 4595 lpae 4y Sloyd )9S ale 0B
» 9l Rl G Babe ploy (Rl 2 (s yhez o)las il
3,90 ol ol 5l L2b golatdl (sla o 51 (5,5 gl 4ty
95 R o)
Bsigygdlge o
sace 36 slass (Ladiged y0g0i slowi g g5lwoslel
S35 1100 555 Sl b sloyi )58 oo
13906k LT Jo (DLS oliwl ale 395 sla el
& Sl sbedaz (19,0 5 Sl p Ages (Bolad j5b 4
Jols Laaigai (g3lwoslal Jos .ol Jaiio o 45«


http://nsft.sbmu.ac.ir/article-1-1395-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

167

1392 ol 2 o lasd it Jlo el i qulio 5 4355 pole e

0,95 b (log CFU/Q) PTC ,olie ol pis .2 Jgar

(39)) e
i o las 65l iges s ,

n=3 n=3 »
2/89 +0/00 3/00 +0/00% 0
3/840/01° 4/82+0/05°° 3
4/66+0/01 < 5/87+0/02° 6
5/11+0/03 P2 6/42+0/02°° 9
5/93+0/00 = 7/55+0/05%° 12
6/77+0/01 P 8/07+0/06™ 15

RGOV B VPO JU1 - JEUL < PO e BT PP Y
5 alize slo loj jo s pixe NS 3g2s allis gt o 50 alite I3 By,
ol Lot 90 50 o re OS] 8g2g ailis s, o 0 Dglite S8 By >

L (Free fatty acids) FFA ol31 > slosul &5
(p<O/05) (s ls inn jobo as Jlos 90,2 4o Hloj CudS
G iy D o] S Jlawd o iali8l cplcdl il
= owo,0 1/91£0/04 o oy58 (LL ,o a5 55k 4 coils
Loley nle )3 00 59, 32 @ e Lo 9 J55 Jles
(3Jgaz) ols las (p<O/05) ,lo sme cglis

b (Sl al aopo ol ) FRA polie olpis .3 Jgu
()'5)) SIS 090

i olas 65l izes s ,

n=3 n=3 »
0/60 +0/02" 0/62 +0/02" 0
0/69+0/015 0/81+0/02°° 3
0/75+0/01 < 0/94+0/02° 6
0/87+0/01 P2 1/52+0/05"° 9
0/97+0/00 = 1/66+0/02 12
1/02+0/00 " 1/91+0/04 15

sl jlere il 0 Sile ulsl b ools
5 alide slo loy jo s pixe S| 3g2s alis gt 2,0 alite )5 By,
ol Hlesd 90 50 o re BS] 0s2g ailis s, s 0 Dglite S8 By >

5 JyuS diges ;o (Peroxide value) PV ouSTy, ol

gl jao loy 45 oy o )las b osds losi (sldaises
U pgw 39, 51 (pP>0/05) ansla Kouso L (sl gine
e 58 (PROI05) lo (ime sl 55leSs o b
9 52 50 deSTy (lie ab svalive jles 95 9euSTy

oad yelas SIS sl IS5 gliio (S8 pme sl i
(15) 5,
SPSS 16 153l 5 51 eolizl b baosls (el ko ¢ a5
93] 5 eoliiwl L Lasols yogm Jla s ol .o plsl
S L Laosls il )ly (e g Byl e 3,5 50lsS
5IUT 5 ools Joloxs 5 4355 (sl s 0 (o) 2 08! 9995
SLoceSilas (o Sl (om0 sl g 48k o bl
2 Gdizee glojled g Aisie ol yo Jled o
e (solad 5o s ool al (Ul (3] 51 Loy S
A 0I5 o (55800, sl sl llas (el 5 4525
A azb S
badl e

TVC J 3550 il slos s (S o )less
4 yled 90 ;8 50 L) <3S L (Total viable count)
2 S b an el (ll (p<O/05) (sl pine b
3ela Sl (IS Go)leds Sl 51 a0 b jless 90 dnli
(p<005) loine glis (5,055 o Ll b psms 39,
(1 Jgox) o svalie

)l 0y b (log CFU/G) TVC olie ol 1 Jgux

(35,)
Sz ojlas g5l aiged Js .

n=3 n=3 »
2/98+0/017 3/23 +0/01% 0
4/17+0/055* 5/73+0/025° 3
5/40+0/04° 6/47+0/01° 6
6/04:+0/06 P 7/71+0/01"° 9
6/93+0/03 & 8/93+0/03% 12
7/84+0/03 ™ 9/22+0/03" 15

el e Bzl £ Sile wlal o b ools
5 alize glo loy jo ls pixe NS 392 g alis ygiw ;o 50 Glide S5 By,
Conl Hlowd 90 )8 410 xe WS 8929 ailis (o) 1oy Sglite SgS B9 >

PTC 15k, L a4l
0 & —ax> Lo ;o (Psychrotrophic bacteria count)

Moere Dglds yao 9y 5l ey S-Sl b i
slas,SL oiled loy cuddS Lools las (p<0/05)
LI PR U | - A TP~ W BN S S X P

(2J50=)


http://nsft.sbmu.ac.ir/article-1-1395-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

hKer g (6508l Jugr [ b ySbas 5 SomalinSlns o3l

168

o)l—ac gl d_Sgei g S A _iged o
TVB-N ), 8 55555 slajl goaome (g, —ae>
4 5, b Jsb o (Total volatile basic nitrogen)
o=l 4 I jo cdl (mlil (p<O/05) (s ls e yobo
Ol dunlie .y (6 ion Dad dald diged jo Sl
30 olac L ool jlewd slodiges g J a8 diged TVB-N
Fm2 59y 7 4 Ol al 45 000 (LaS (eSS 0590 J5bo
Sl o gl s jlos g0 jo Loy, plow yo
(B32) 3L = (p<0105)

cigS 02,5100 10 0,5 Jee) TVB-N polie olpnis .6 Jgaor

(p<0/05) (s,ls sne j5-bo 4 vt 35, b yao 35, 51 Jloss
39, 6 Gl GRL B eod 59, 5l o 2l 8
A odalin b Lo oSl ol 10 (g )b S oialS

(4J592)

@z eSS 1302 (Vg (ST o) PV pslie s 4 Jgax
(}5)) SISey90 b (gs“L"

(33,) 69455 030 b (oale
Sz ojlas (g5l wiged Jrs .

n=3 n=3 2%
10/30 +0/0272 10/45 +0/05" 0
10/85+0/01°2 14/43+0/085° 3
11/60+0/04 <2 18/85+0/13¢° 6
12/80+0/01 P* 25/15+0/09°° 9
14/30+0/00 = 28/00+0/18 12
16/23+0/02 ™ 32/50+0/07 15

er oflas o3l igel IS |

n=3 n=3 2
0/76+0/01" 0/78 +0/01% 0
0/83+0/025* 1/13+0/05%° 3
1/22+0/01% 3/32+0/05 6
3/87+0/02 & 8/11+0/117 9
2/63+0/05 P 5/51+0/04% 12
2/600/00 °* 4/77+0/09°° 15

sl jlre il 0 Sile ulsl s b ools
5 alize sl loy jo s pixe S 352s allis gt 2,0 aliSe I3 By,
ol Lot 90 50 o ae BWS] 0s2g ailis (s, e 0 Dglite S8 By >

-
J=d9ie Slao slasSh (S (h)led ol e
2/98-3/23 log CFU/g 05,5 45 y & 0 , 5> aslllas ;o
Lol oo aslllan 9,50 (ol 055 CodS ilo o5 092
s e 2l Sleole sl 05,500 Jb o5l @ 4z 5
e G9m brme glos 5 Ol Cunds 97 ols 4
l,2-6 log CFU/g loul TVC Jlacie libise oS oo
coly oly s Lods) s Ol calize sl 4365 (ol
A8) alesls slpig (sl Bgm (S 55, Y138
oSl (S Goilad Jsid BB Gliee St (17
4 g et ol leale (gl i ddgre s5lsn
slgries 7 log CRU/G dalie o,Se sla S5y (Madlopw
S Gyl Gl 1 Jgazr 3lbe (19) el onss
5k ley 2 L e 99 o sl Lo Sl
L bt b ol cdl 2l53l (p<O/05) (sl sins
Sl an Jloa gles )3 (plo 5l by S
s o Lo St (IS b)leds Gl (20) ol o0

el e Bl il 0 Sile Golul 3 o ools
g bz sla loy o ls gme AW g2 alis giw ;o )0 it )3 By >
Conl Jlowd 99 )8 410 xe WS 8929 allis (o) oy Sglite SgS B9 >

(Thiobarbituric Acid) TBA sl <G gm,bg5 o) jee
Gtz o,lac L oads la slodiged jo loy cuddS L
Jial381 (p<O/05) (s lo ixs yobo 4 (5,lgSS Bae o
595 5 Ao 59, JITBA Gl J,iS asgas 0.0l
O 5l o g il (p<O/05) Jls  xe jsb 45 p203l90
Slows ladige 10 a0 35, ;0 TBA e .cdl als
Gl e Dglds S diged b dglin (o o)las b onds
(599>) sl \Lzs (p>0/05)

2 sl 60 b 0,5 Lus) TBA polie olpss .5 Jgu
(55) @S 0y55 b (oo 2l o 5 5lS

5 olas (550> iges s ,

n=3 n=3 2%
0/04 +0/00% 0/05 +0/00% 0
0/08+0/00%* 0/12+0/00°%° 3
0/53+0/01 0/92+0/01° 6
0/76+0/01 ©2 1/40+0/02"° 9
1/03+0/05 2/31+0/03 " 12
1/18+0/02 " 1/79+0/03 15

el e Bl 5 Sl bl 2 o ol
9 ibide slo loj 53 I (Gme S 3929 ailas (g po 53 liSe S5 Sy >
ol jlas 90 50 Hlo (Se ST 052y ailis sy yo 50 Dgliie S S By >


http://nsft.sbmu.ac.ir/article-1-1395-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

169

1392 ol 2 o lasd it Jlo el i qulio 5 4355 pole e

Sl 58 ey an oy 1102 g 191 Ly jlaie
23T oz el Gliee sy (srher Slend 9 S
dm aS Jb> 50 09 s, 094 (i 59, b J S e

Jloche ool as el ol as 0 152 49 59, 50 o 5
Ol ez ledd jo anl S8 1 a5l 513
s> 55 (15 55)) 655 090 Lk b oliT oz (slasnd
g0 FFA (e s cime Ml sl L8 Jgud LG
Slsiis |, oylas b onds Lo slodiges b auglin o Ju8
puliiy LgLaM}ﬂ Codled oges Sgase 0 o lac Cools 4
anlas opl s (26) casls by yo oy g 0um caxsS
sbed ;5 2hsl plole 55, 2 oad plowl Gid @i L
(27) sl casllas 3°C
9 099 o) geslipnST (a3 Ld STy (e
=2 O lnST Al DY g (6 Sojlasl g
OgalinST Jgl al> 5o 50 09,00 )15 4 loaaST g )0m
oz ol 45850 A5l Ay eS| Jlas] alanly 4
Lo o1 511(28) wig oo JeSts oS Tyyg 0 «glosblod
4 Al ool diad g2 g el 90 SLS 5 ST, oS
OlaS 5 pl (Jg dgd ools Laseid oS O pas dews
LeigsS g Loasall Jas 4956 LS 5 ol 0925 40 s
Ol +(29) Wigh oo wab 5 52 b W o 45 Wgd o0
S g o,las sl slajloss )0 500 ploj jo wST
L sl mime coglis a5 045 0/78 5 0/76 meq O,/kg fat
oles oLl U psm s, 31 (p>0005) wiols (s S,
2 ojbas gsle slaaises )3 aaSTn Olie o5l
(p<O/05) cals Jlo ine coglis J S aiges b dunlie
L (p<O/05) (sls sine yobo 4 Lovjlos ST )50
Al 4 (gysb a4 Z8l il s 55, U ooy i
9 S dged 50 9 0b oamlive s 595 )3 Sy Ol
58/11 meq O,/kg fat 4y 33 4y 5 ,—inr Lo
20 ST e o1 51 e -, 3I87 meq Oo/kg fat
iy sl S ol ol a5 ol Lt zals s, b Las
SleS 5 oy 5 HoelopaSTan gl sl iasly Jods
ol g il g 2ol g p wpalbinl i (Log S
Lol s S gn sl (SS9 pl8 el L5 515
L ood jlod slodiged 10 aunSTy )l5ue .(30) wsls )8
7= 8) Jsss HG 0> 5l 51 (550085 oy Jsbo 5o o lae
(B1) o5 (7 p TS 2 03emST 25 Ylg (ST (oo
Lao,las glamsTas colle 4 Wiies i 5 5

aw a5 Jb> 0 09 6/47 log CFU/Y (pis 39, b J S
Sless 50 .duw, 1171 10g CRUIG ass ags 39, 50 o1 5
log CFU/G) Js:d 1 v 1012 55, b (i cnl (e
ey e a5 YL 4 15 55 50 Lol cals 1,3 (6/93
Slas ol Ken g Barakat guiss zls b Jol> o,5lcwms
55 ple slaald o) 2 1y Jsod 5 JsS19) Jsloe
(21) O)LB M.QJUQA ‘AL); o ‘;w

‘;._.o‘ 05)_5 sG_A;A (b)._f Ms.)La).w L;LJLQ)JL_)
s o (500 o3 (ool sld Jyts (slagensS s Ses
SLlaasss oimg an s xSU ol (2) sitad 8w & j90
A5 98 oo wi L shed 5 sl slage T elisesdgs
oisle (22) 950 8 o ST o yz slavnsl Gl s
Srbaz slad g J5S e )0 15 le s sla g5 4yl
Sl 45 o4 2189 log CFU/g ¢ 3 log CFU/G s 5 &
(SIS 59y et p3 il oo (2l g oS
s U8 e o 1Sl sl i )l
<6log CFU/g ;9 35, ,8 9 0w, 5/87 log CFU/g
35 (15 slms 5Ly J3d 8 et i5To)
o> ;812 55, L PTC lime s y0a> Lo 10 (23) sges
5115 59, 40 9 cals 1,5 (5/93 log CFU/G) Jsd o8
915k las L (jleds (AalS 05 5ol jlone >
L oads o sladiges o g, 0o yloy ioli8l aseas jo
00, ,5 4 alS ojlas b S ).gb 0aid s o )lac
ol s e asl e ol S as oS5 oleie 4y oo
2o 69, = ol LSen g Erkan clidss gls b gaiss
50jagh § 9 S g opiugl Guilul L oo Lo bluefish
o QLS Sy YU (ole slaald s, 5 o) Sen
(13 23) s,ls cillas s uilol g 5958 b oo

SreSeilal sl (e ls Sl 0z glasl (e
25 e Sye 5l G O SRl AT aBl oo (27 oL
S gy sl saupoylis (g, Baile ley Gae Job
A bardsand 5 oo oy 8 ol o>
a5 o selgyane SLdsid o L slaml abs
Oy, aelol jo aS Wy e o o] Gy slaas!
W95 o0 bt b 0555 5 baseall & (g7 <GgelinS]
0ol Gy slaaul Joud 0l ol iSTas (24)
dd W1/25 ¢ Sloum clica b STy slo oy g gy,
SIFFA ol .(25) sl o Scdglonul bl 5 JS


http://nsft.sbmu.ac.ir/article-1-1395-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

hKer g (6508l Jugr [ b ySbas 5 SomalinSlns ol ]

170

soals Ldleie 5 amaalliss ool polie pals ccly
(34) 595 g0 sl Gy Lo
slwd Lwg ond 0dgi) el Jutos 5 Jols TVB-N
Slopisl g oad ads) el iioss (b St
ooy 4 00 adg5) Sligel (5,085 ooy b Sz
SlaS 5 ple g (leagsalS e g ane] sladw] ogamlinels
p 35 Ao 25 TVB-N Joi3 B o5 iSTa> (35)
(13) Gl 00 rn)l.(:‘ ‘SQLQ w; ra; 100 0O U9,
MgTVB-N/100 calises sla Lo 5o TVB-N aJyl l5ee
L ol mime oglés o 39, 40 a5 o9 10/30— 10/45 g
ol b e Jlacie ol (p >0/05) sesla Ka sy
Sz sl g JuS digei y0 iy 4 (15 55) (o)l
2Ll 5o, (MgTVB-N/100 g) 16/23 4 32/50 4,
wole ciss U SLas s 51,0 baes TVB-N o
109 Job yo 2la St )l Gl sl oo ol
51452009 Jlw o o) LSea g Mexis 3,155 L sosl
OLeS (55, YIS 65l sl (o285 wisy il
(20) s ks callas wis,S ool
Oog8las ol s sudod ol glaools o g a3
S9b 5o s Sloji )5S (ple slaald 4 (5,002 o )lac
G975 4 )l ine b 4 (SganlannST g (0)Se ol
B e s S jles b anslio o 5,80k olej g ool

b il 5,

e References
1. Fan W, Sun J, Chen Y, Qiu J, Zhang Y, Chi Y. Effect

of chitosan coating on quality and shelf life of silver
carp during frozen storage. J Food Chem 2009; 115:
66-70.

2. Sallam Khl, Ahmed AM, Elgazzar MM, Eldaly EA.

Chemical quality and sensory attributes of
marinated Pacific saury (Cololabis saira) during
vacuum-packaged storage at 4°C. J Food Chem
2007; 102: 1061-70.

3. Perez-Alonso FC, Arias C, Aubourg SP. Lipid

deterioration during child storage of Atlantic
pomfret (Brama brama). Eur J Lipid Sci and
Techno 2003; 105: 661-67.

4. Sasaki YF, Kawaguchi S, Kamaya A, Ohshita M,

Kabasawa K, lwama K, et al. The comet assay with
8 mouse organs: Results with 39 currently used

|y oo s 45 Cawlps] Sauas rals cools cle o
O33d Jlad e 3] sl JISuo (30 25 5 Wl o
AuS oo Ll laa ST a0 g ailfan § SIS 5ST|
(32)
S OgmmwlanSTaz o &Lgv)‘)‘ yolaie & TBA osLs
ol ol SeS @ sl oyl 9 b 4 lale yo
Al 1o ;0 (12) 045 oo 6 pSo3ll el g oyelle )l
09_.\4‘;@ J.o.y_.u J_&JJ—‘LQO U9JLA smH‘;a ON.LJ—QA‘S‘
S ;0 3 0/05mgMDAVKY « J S 4 Sgas 0 TBA
L o)lsmime st a5 59y 0/04mgMDAVKY «(s yax>
5 S35 S A TBA ol L oo 222105 o
1-2 mgMDAVKG l5ee Ygore .canl ol wg3 oS
A Ogds oo a8 )T Ly D TBA Jgud LB o> lgie 4
sloul als o godacls 59 Jlada cpl 5l YL a5 5,9k
Ol 05ae L oo Jlaws sladiges ;0 (33) wi anlys
S L W RS S AT W JE PN B
b a0 59, 3 TBA (lime JyuS aiged jo il 15 Jo.3
3948 GlSsS an il il gl me ysb 412 54,
JoB o> 5l 5YL oS s, 2131 mgMDAVKg < 12 54,

a0 15 55, 50 5 azily malS T 5l ey 5 aiilio Jod
S S5y g b yl5me 2ealS 0w, 1/79 mgMDAVKg

a5 il el glansl 5 lagratis y b aaalliso opglle

food additives. J Mutation Res Gen Toxico and
Envir Mutage 2002; 519: 103-19.

5. Wangensteen H, Samuelsen AB, Malterud KE.
Antioxidant activity in extracts from coriander. J
Food Chem 2004; 88: 293-97.

6. Baratta TM, Dorman DHJ, Deans SG. Antimicrobial
and antioxidant properties of some commercial
essential oils. Flav and Frag J 1998; 13: 235-44.

7. Wong Y, Kitts D. Studies on the dual antioxidant and
antibacterial properties of parsley (Petroselinum
crispum) and cilantro (Coriandrum sativum)
extracts. J Food Chem 2006; 97: 505-15.

8. Duke JA, editor. Handbook of medicinal Herbs. 2nd
ed. USA: CRC press LLG 2001; P. 554-6.

9. Viuda—Martos M, Mohamady MA, Fernandez—Lopez
J, Abd Elrazik KA. In vitro antioxidant and


http://nsft.sbmu.ac.ir/article-1-1395-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

171

1392 il 2 o lasd it Jlo el e qulio 5 4385 pole e

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

antibacterial activities of essential oils obtained
from Egyptian aromatic plants .J Food cont 2011,
22: 1715 -22.

Louli V, Folas G, Voutsas E. Extraction of parsley
seed oil by super critical CO2 supercritical fluids. J
Chromat 2004; 30: 163 —74.

Siddaiah D, Vidya SRG, Raju CV, Chandrasekhar
TC. Changes in lipids, proteins and kamaboko
forming ability of silver carp (Hypophthalmichthys
molitrix) mince during frozen storage. Food Res Int
2001; 34(1): 47-53.

Sallam Khl. Antimicrobial and antioxidant effects
of sodium acetate, sodium lactate, and sodium
citrate in refrigerated sliced salmon. J Food Control
2007; 18: 566-75.

Ojagh SM, Rezaei M, Razavi SH, Hosseini SMH.
Effect of chitosan coatings enriched with cinnamon
oil on the quality of refrigerated rainbow trout. J
Food Chem 2010; 120: 193-8.

Egan H, Kirk RS, Sawyer R. In: Pearson’s chemical
analysis of food. (9" ed). Longman Scientific and
Technical 1997; 609-34.

Jeon YJ, Kamil JY, Shahidi F. Chitosan as an edible
invisible film for quality preservation of herring and
atlantic cod. J Agric Food Chem. 2002; 50: 5167-
78.

Krik RS, Sawyer R. Pearson's Composition and
analysis of foods . (9" ed). Longman Scientific and
Technical 1991; 640-643

Gimenez B, Roncales P, Beltran JA. Modified
atmosphere packaging of filleted rainbow trout. J
Sci Food Agric 2002; 84: 1154-59.

Avrashisara S, Hisara O, Kayab M, Yanik T. Effects
of modified atmosphere and vacuum packaging on
microbiological and chemical properties of rainbow
trout (Oncorynchus mykiss) fillets. Int J Food
Microbiol 2004; 97: 209-14.

International commission on  microbiological
specifications for food. Microorganisms in foods 2
Sampling for microbiological analysis: Principles
and scientific applications. 2nd ed. Buffalo, NY:
University of Toronto Press; 1986.

Mexis SF, Chouliara E, Kontominas MG.
Combined effect of an oxygen absorber and
oregano essential oil on shelf-life extension of
rainbow trout fillets stored at on shelf-life extension
of rainbow trout fillets stored at 4°C.J Food Microb
2009; 26: 598-605.

Barakat SM, Koji Y, Kazuo M, Shin Sh. Bacterial
microflora of carp (Cyprinus carpio) and its shelf-
life extension by essential oil compounds. J Food
Microb 2004; 21: 657-66.

Kykkidou S, Giatrakou V, Papavergou A,
Kontominas MG, Savvaidis In: Effect of thyme

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

essential oil and packaging treatments on fresh
Mediterranean swordfish fillets during storage at
4°C. J Food Chem 2009; 115: 169-75.

Erkan N, Tosun SY, Ulusoy S, Uretener G. The use
of thyme and laural essential oil treatmants to
extend the shelf life of bluefish (Pomatomus
saltatrix) during storage in ice. J Consum Protec
and Food Saf 2011; 6: 39 -48.

Hamilton RJ, Kalu C, Prisk E, Padley FB, Pierce H.
Chemistry of free radicals in lipids. Food Chem
1997; 60 (2): 193-99.

Rodriguez A, Losada V, Larrain MA, Quitral V,

Vinagre J, Aubourg SP. Development of lipid
changes related to quality loss during the frozen
storage of farmed coho salmon (Oncorhynchus
kisutch). J Amer Chem Soci 2007; 84: 727 -34.

Fan W, Chi Y, Zhang Sh.The use of a tea
polyphenol dip to extend the shelf life of silver carp
(Hypophthalmicthys molitrix ) during storage in ice
.J Food Chem 2008; 108: 148-53.

Ozogul Y, Ozyurt G, Ozogul F, Kuley E, Polat A.
Freshness assessment of European eel (Anguilla
anguilla) by sensory, chemical and microbiological
methods. J Food Chem 2005; 92: 745-51.

Lin CC, Lin CS. Enhancement of the storage quality
of frozen bonito fillet by glazing with tea. J Food
Chem 2004; 16 (2): 169-75.

Ozyurt G, Kuley E, Ozkutuk S, Ozogul F. Sensory,
microbiological and chemical assessment of the
freshness of red mullet (Mullus barbatus) and gold
band goatfish (Upeneus moluccensis) during storage
inice. J Food Chem 2009; 114: 505-10.

Vidya SRG, Srikar, LN. Effect of preprocess ice
storage on the lipid changes of Japanese threadfin
bream (Nemipterus japonicus) mince during frozen.
J Asian Fisher Sci 1996; 9: 109-14.

Erkan N, Ozden O, Alakavuk DU, Yildirim SY.
Spoilage and shelf life of sardines (Sardina
pilchardus) packed in modified atmosphere. J Eur
Food Res Tech 2006; 222: 667-73.

Migue MG. Antioxidant activity of medicinal and
aromatic plants. J Flav Frag 2010; 25: 291 -312.

Connell JJ, editor. Methods of assessing and
selecting for quality in control of fish quality. 3rd
ed. Berlin: Springer 1990. P.102-12.

Gomes HA, Silva EN, Nascimento MRL, Fukuma
HT. Evaluation of the 2-thiobarbituric acid method
for the measurement of lipid oxidation in
mechanically deboned gamma irradiated chicken
meat. Food Chem 2003; 80: 433—7.

Huss HH. Quality and quality changes in fresh fish.
Rome: FAO, 1995. p. 195 (FAO Fisheries
Technical Paper; No. 348).


http://nsft.sbmu.ac.ir/article-1-1395-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

Iranian Journal of Nutrition Sciences & Food Technology 172
Vol. 8, No. 2, Summer 2013

Antioxidant and antibacterial effects of parsley extract (Petroselinum crispum) on
silver carp (Hypophthalmichthys molitrix) fillets during refrigeration

Eskandari S!, Hosseini H?, Hosseini SE®, Shiraei Kasmaei A™

1-Assistant Professor and Head of Food with Animal Origin Chemistry Labs, Food and Drug Laboratory Research Center
(FDLRC), Food and Drug Organization (FDO), Ministry of Health and Medical Education, Tehran, Iran

2- Associate Prof, Dept. of Food Science and Technology, National Nutrition and Food Technology Research Institute, Faculty of
Nutrition and Food Technology, Shahid Beheshti University of Medical Science, Tehran, Iran

3- Assistant Prof, Dept. of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran, Iran

4- *Corresponding Author: M.Sc in Food Science and Technology, Science and Research Branch, Islamic Azad University,
Tehran, Iran, Email: sh_kasmaei@yahoo.com

Received 9 Apr, 2013 Accepted 16 Jul, 2013

Background and Objectives: Fish and fish products are highly perishable because of their unsaturated
fatty acid content, large amounts of free amino acids, and high final pH. For this reason, preservatives are
used to prevent or delay spoiling during storage. This investigation determined the antioxidant and
antibacterial activities of parsley extract on the shelf life of air packaged silver carp fillets stored
at4+1°C.

Material and Methods: Prepared fish fillets were divided into two groups. One group was dipped in
distilled water (control) and one in parsley extract (1%); they were then air packed and kept at 4+1°C.
Microbial (TVC, PTC) and chemical (PV, TBA, TVB-N, FFA) properties were analyzed over a 15 d
period.

Results: Parsley extract delayed lipid oxidation significantly (p<0.05) in the treated fillets. In the samples
treated with parsley extract, the magnitude of change in TVB-N and FFA was less than in the control
samples (16.23 = 0.02 vs. 32.50 = 0.07 mg/100 g and 1.02 + 0.00 vs. 1.91 + 0.04% oleic acid,
respectively) (p<0.05). Microbial analysis results showed that the treated and control samples remained
acceptably fresh up to 12 and 6 d, respectively.

Conclusion: The results obtained from this study showed that the shelf life of silver carp fillets dipped in
parsley extract as a natural preservative extended their shelf life by 6 d over the control samples.

Keywords: Silver carp, Hypophthalmichthys molitrix, Parsley extract, Antioxidant, Antibacterial
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