[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

Jy/'

iY Y‘\Mm"ﬂ\"gw,‘i AJ\.A.»‘*’AJ}.: J‘A}Ji MLLG}

wqﬂ-ﬂﬂt

SYTI P olo (593 g (Hlowd (19 5590 ST 9 (B 3 2 Gk il
Jlxy 48 o (5 31 (Oncorhynchus mykiss) (w39 33 yloS (e

v Yoo s .. W, . s .
Ao rbe mr s SOt e e A S Pl e

)lﬁ.& 4)‘1.:.& olf.i.‘:l} 4}2#[) em\b ‘;s'l\‘)& b])A CMJ‘J.@.’ o_jjf ol =)
Sheal leal o2y (i)l bl )lS an gel Eils =Y

J;j&d ‘);jner-i' elii.;‘b cé&ﬁ‘b am‘b cgs..l"./\& b‘jﬁ CMQ‘J..G_: a); ‘)libl.’;.n\ -y

ANV/Ei s sl AT/O/YACSL s Gyl

shekar@shirazu.ac.ir :allas J gies odws 5 %

xS
(Oncorhynchus mykiss) 2,5 » 0leS S5, VI35 ale B0l ghowtn g5 A
SLaaS 53 5 el s a4 BT Glos o3 Uil sl 5 pln s 5l G ale A o)
SLS 7 e el el St dga gl 53 i Sl w3 sl ST
2356 B 5 (53155 (7 °C ) Jlowsy 3 Lo pos s (st (31 A7 5 0581 N+ (S 8
G0 Do 3 B (i 5 ol (3,50 i)l (V0 5 VY Q& Y i slagsy) S
olslime Sopls Cadasis glajlas s el ST 5 acul S 5l Jds e (slags SL sl
lslme (bl sl il glajlass 3 @a33153 355 B S ssle o slags pSL slbas el
2 53 058 55 5l S (golslae sba odd POl el Loy S 3 sl Su 0 s il
A sl S i (1A b3 Jsb s il sla ke TBARS Ol s 5 (sl 50
Slasss 5 St oo slakiped 53 5 3l Rl Oles SIS L bales aen 53 il 5 lde
530 0> Sl i s sl aes 3 sy iy olsbae [ sbar IS pas il 5 asjlss
Ol B (g obline SesS a3 5L B e s 55 5l 5 udls (golabas RS sl 5as 4 Sl s
525 ades O lisl 5 e o tdlig ol 2 s VI35 el 3148 sls Ol s
Jol s 5 05 555 A B 238 (1SS e (sled 3 5 (S s s
lagtnaay HSde Ll b 4 e 5 L romen 3510 ol sduateg 4 (3L 5 02 51K
doal 5o VId 5 ale (B hl slaamls 53 g 55 B 35 o go s 2 opl o3 4B, LS4

AR


mailto:shekar@shirazu.ac.ir
https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

Yy UL:\M) & Z)LQ.J Al 3)33

SO G5 5 psle

SIS (st Bl ot il b St OLS 10, VI3 208 515 AdS

(Parry, s,ls Jlowsy las 53 sld (5,106 5Lws
GlaslE 51 b s los (gdmanay B, onl 55 .1993)
e I e R e e
slasl o 5 Lol Cl s o SAuSI6s (0S|

(Gimenz et wewea MAP guisaten 55 ol oslatu

sheslawl 4 S U Slesls Olis olii=e al.,, 2002)
53 e Bk Cue Wlg s MAP suat
AU el cpl W LT ades a5l 1 Jlse gles
Olye sld glag S ui; slge 55 CO,p 5LS
(Magsood and Benjakul, 2010; Provinciala les S
Hlee baazas cpl 53 50 0551 38 i et al., 2010)
(Rutherford et ol 3lke g5len o sla SUL A,
Sla S5 5 oo O S5 oDl al, 2007)
GBIk s S Jlse Kol ale €8 5 anen
(Otwell et al., 2006) Looa sl
b OV e (B Lk S Las o OLLS Dlidiss
L bl il o Sialssl oYU d 6 MAP 5, 5l eslizad L
Lyl i a5 ol glacil S 5 Sl @ e g
(el o sline Ciliies Jya 5 ble s Lol (6,10
g b las sl LT U 5 W3Sl oS5
Sl sl e s ol el 5wl Oosline
Slr eyl g4 osle ol Sl 5 5 Vb (6516
DLl 5 01 3l e3lus palie il SOG1 51 (S
OEIS S pan sy 5 5 Sl e pa O e
slio s Otwell et al., 2008) >ls &5,
ol aS ol plage,sls i 3 alien SO

s il il SOE glaes sl b 8k Ol

Y

4ndle
el s Sledas e ol ale o Cxe
SE 03,5 5 Oler 5 Ol s Sl s
dsls S Lol 51 asls ale w g3 e 5L 5 oo o
Sl 5L Sl 53 Grae LIk W5 ST
SoS am SosS Shesysl 3 ol Bl ok
Oley 5l o Bl 0l a8 i s sl Koo
R3S i ol S 5L T D
Aol 5 i o3l ol g sl 4 57 b Sl 5
OF CedS Ly 5wy o S5l G s 5 oo G SY5b
@olasl o8 5l amdly ol Ll e RalS S
sl I3l 5L s ol syl 5 & 5 o 5o
(Otwell et al., 2006) s -

(Oncorhynchus  NTJ;5 als sl JL> s
ool b ol SO Ol pmean Los w5 mykiss)
sl (FAO, 2010) 555 s A) 55 cam 55 LG (g5las
3 e Ol 53 e (s ol L (s
55 01 W5 Olee Ol oS Olosls paey DLl el
e o35 o5 STy LAY L

o 5l So5 s gla sty Gl s el sl
Lop 8l S clad 5 s 2 Ol ST G 51
s »le sls e (Gobantes et al., 1998) ..l
slas sl (S 01 IS Lyl i 5 a5l ooiS
e Sl S £ 5 sl IS
BV VN | WPP-N CUP N L= C VL PR § P W Y2
(Modified atmosphere packaging, MAP) «sl s

ol slalle Bl LIl s olwa iE


https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

U‘)KMJL};)}J-{'@

s S G S5y g ki e 5

Yol ao &3l doyn ¥ 5 05ST Aoy Ve oS S
}L;ﬁ)jst_gd_;b@(@uo;,/;tsr_»)\ "
RV WA W

SIS SIS il a3 Yk /0 los 5 ladd gal
(oS 2l N0 Y A AT Gho glagss s s
D (S5 5 e

295 sl
ol e Y obas o 51 6ol pa sed S5 o
5L bl bl s 5 5 ST las s bhaas A
plodlym wl s vy Sl be s 5 s
S R U K R P N Y B S
RPN NS L PR R i e
N s ke dbe 5 e YYO L sl ol 2SO
Sl s j5 aids Y Ol 4 MEPLIEN IS
e 3 5w (Seward — Medical , England)
S Soled gl s plxil pases Sl siles,
b Sl sole i 5 (oles Jbs e o SL)
CiS iy, 4o (0T (S ) Plate count agar
sbos 55 a5 A eslaw! (Pour-plate) b gl
PSS ERPRGV I ¥ TR VIPVEN IS WP ESS
L LI Sls S 55 55,V Q.).»«_.,:lﬁ‘j:_}l...:
VRBG agar Lk, s 3l el SUs 0l led 6l
Lo Lt SN ol gl 5 (OLIT oS5 0)
CiS ey am (LT S ) MRS agar ko Sl
a5 V0 gles s g Sas Al eslana) byl
5,8 le ax 3 Y0 5 Celu (A Sl 4 3l S Sl
53 LUl gLlu b S s cell VY e
53 sliad ol LaaS (sl sSSH s e 0L

PR R R S| PR R PR

Y

G s P o Sy opl ) Sas
SIS s 0laS S, VU P ale g 80k
slajarle = 2l Gk sl e gles )3 ol
ed (S5 5 sl o155
[T IIEY
Lo god (kv 5 (5 5Lwesle]
Loy oyt OS5, VIU 3 ale axkad 08
Gosm ol 3 S Sl e S Yo £ VY 05 Sl
DS 55 5 Ao Ol Ol 02 55 8315 $YIds ale
¥l S 0 5 (o So asds Sl ) & o
o 3 l8ilesl o bas Jime oKilesl 4 sl
S oin Ll lil s O b sdaad 51 e (BUI
S0 ads 0 s a5 U atend dome 5 4l 2w
e 3 o T T B i esls 1 3 ke amio
S5t 5 el i a4y Bolal O son ba ol
Vo x ¥ il b Al b oY e glaans 5 S
530S AT wadls 5 ey Se A0 slses L e il
055, 0 grmeS) dmy Comd (6 b o) i) e
Y/ g VO No/e XVO s San Casby 5 S S5
a0 Y gles s el YE s @Jﬂ_):,aﬁj_::lu_kﬁﬂ
AL (Gt 5 = ay g LA esls Hl )3 (:\;L;SL.@

oS Gl o LaaS e gl 53 gdyain -
WBag (Ao 035/ a0 o) V4 Y Cd 4 15 (51~
.(Double heat-sealed) ks sduys o gasce Conll b

oKis ) eslial U Laa S s gy dinms Y
Webomatic C 15-HLD, ) S loss (gl —sar o
L gy 5 M A3 44/4 Ol e (Germany

L Lo Tl i dd ol jamal| b (guyatny ¥
A4/8 Ol e 4 S5 le s (matnn o 8w Sl eslizad


https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

Yy L}L“W..A) & Z)Lq.\i: Al S)jﬁ

i S5 Ale 03053 5 e 05 S50 51
DMe 563 ,S ies |y Ll adds 0 s 4y S
350 0%) 4l Ol 4 ole O amlie ulal 25l 5
NS sl Aoy Do 5 sl (o

(Oyelese, 2007) 15

e (lﬁ ‘5ﬁfo}|.\3|
3l eslazal b g )l calises glasgy s Al Olae <=|j§
& ~S 3140 (Stevens-Lira, England) <ol sJUT oSews
s S e e b 00 (g dbd 9 ke ol A
Lot liloma =Y (o 4l 5 Sl et bl )
J;mdj)em;g)_ﬁ:a\;dﬂbc\q—);\“ s 3 5 S
5 e shhe 0Bl ys ale by 5,8 Ol A ey Sl 3
@l s S el b s e e 010 0T 28 - s
The slope of ) Olej Jolie 53 5,0 o (Kl ol
il i yestls Olgea g 4l (forces versus time
e 4 50s e s JM.;LA)TJAJ.«: oolS ale dlae

(Alvarez et al., 2002) Y ol >

SO G5 5 psle

s Laimbeslsae 5,058 Log CRU &) o a

RSN Y fl?d()\ﬁj')): Q}ajﬁj&i&.&@jaﬁw
(Azizishirazi et al., 2010)
(13T @ dsl IARS) (gohms! 328 (5 S 05100

Sl s da o Sadgp s sld L)l 6l =
e L5l shend 308 13 S (6 Seslll ale (slad sel
Cosmots gl gl 25 b Ol 25 5 o 2l el
s o3l (AOAC, 1990) Ll o)l S Ao s oS
3 S el 1SS 53 wisad o8 53 5 JEis 450

S gl L ekias GiS15 SlaS 5 (5 S 05140
(TBARS) Jouf

sl S slid olg Jgeams (MDA) da i g30 Jbs
s e Sy Al Somslas LS cnl b
s TBARS Ol s o slanst sls Lol gl
dmlie L O Sl 5 (6 S o310 (5 50 5385 5ol s
e 5 2l e b ekl (655 ol Sl
Botsogin ) 555 oo Oly 4505 p S LS 55 MDA o S L
2 05 s M 4 ges 4w 53 bailesT (et al., 1994
s el 1SS 53 )3 4 se

il gLajsy 53 Laasged Sl Ol (5 Se3ll

o=l

Aade 5 Sl Lot Ollee =Y (g a5 bl Dldloes =) L3l ol B LT os g S 13 e ) JSCE

Lgl_a;)j_ﬁﬂ 5l el Cwsay (glaesls wf;l.:.c aolie gl
—G5 S el S Ogasl L aesls 035 b Il ¢ S

Ye

bl s 9 455


https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

Q‘JK‘”‘JL};‘)};";'

s S G S5y g ki e 5

Slas S aldad wasslss 55, b, LOG CFU/g v/¥
Solsline bl olis Calises slajlass 53 o ssle s
055 53 01 sl as 5Ly 355 55 5 (P>4/0) Coils
35 505 05,5 53 51 ;keS (golalins 55 bany MAP
(YB &) (p<s/v0)

S el (gl s el S 3l (slags SL sl
il S s 3 5o e S a3 gL
il lasled 53 anl ;Shy sl sldad s (g )lslas
(YC JK2) (p>+/40) sl (g bsbiae (g bl slis

Log CRU/g i o 555 50 L SL dewl SaSY slis
Log CFU/g 0/+ L5 £/0 as 55510 31 ey a5 35 V/A
il glasles e soblme olel Dsld ey
(YD &) (p>+/+0) Lt sdalie

Log CFU/g

9
Time (days)

Lol 30T (ol 0 g3l s 5 A S B prmd
A 3 bl e plnil (STls i Osesl s
D3le 5 5 Laosasl plnil (gl s 4 S Lt s +/00
A3 S eslizad 11/0 SPSS
529 5 S bS]
Log CRUIG Y/Y i 55, 53 Jdsse slas SL slaas
OF 51 s 5 288 Sl OT Jlkie 555 aw s 3 5 5
L Ve a5l 5oy 50 aSosba «2dl uliile s
03 J=ds5e slas S sluss .a—w, Log CFU/g /¢
L s L (6 bslae sl (55165 il Loyl 2
(YA JK2) (p>+/+0)

VA Jio 555 53 Cmmgalo o slag SL slu s
L VY 4o o g bs slesl s oS 55 Log CFU/g

Log CFU/g

Time (days)

9
9 C D
8 ! 8 |
7 1 7 |
6. 6 | a a
s | L
= =R
= =
C4q | Oy
—5" 3} g 3 |
2t 2
1 1 ¢
0 . 0 i
0 3 6 9 12 15 0 3 6 9 12 15
Time (days) Time (days)
Yo


https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

\Y“\Y‘om;‘i@wmé”: QMQ}BJ€)J&

OS85, VI3 ale 53 (D) Lt aend SV 5 (C) sl U5 50 ((B) cmssle e (A) 550 slags S sl ¥ IS
Sl (Gl M pa (ol (Guaion s @518 il am 53 Y Glos 55 0l 5 cilises Loyl 15 55 o dd (duain o5,
(3l o3 ¥ 5 Ot Ao 3 V0 (St S 518 )3 1) o 0ol il (g 1A S

P 700) cod (gylsbire bl sl Klis sl Cog > Oley ,a s

Lo s sl Ol s ol Ty sl Sadl A ca ks gla el gdul sue gdwl sus

(\ djv\})(p>'/'°> Q\Jﬂ:}:ﬁ&)\)\_&;)};J}i):);j—:wib

2 8sed p S Ao 5353l el S ey BTz glade)) (sbend e Glans 31 Sl ) 80ke Sl ot V gk

SIS sl a0 ¥ gl s ok, 5 cilises Ll 5 s ol (G huAy s oL 5, L;‘}/U)_'é ol

(555) IS Do

- Shudins £ 55
o Vo \Y 4 1 ¥ .

YA /T ) /aVE a0 /aVE /A /)Y ok /et o 55l
VAN RENE S AAR Y /A e Y /r ok e

+/YY LVAR 2 TVER RSV > LVER ) LVAR 2 TVER A Y LYY o/eEe /e g o/e0Ee /00y \o.,\.iic‘)’\.le\

TSNV CEPRTL W {INWSTR RENC LA S (LN WSS T

W}JJ)J)‘.}L.&Aﬂ.@lﬁ)‘))‘;ax))})‘JWUJ}) b"n_ﬂ) M‘&)&)\fﬁ‘—}b“}ﬂ‘} CJL:S;
Qlﬁkﬂ BE Lol cils Q;JA_L\J.%‘ o J;.als Ju'}) UA)'}) (.,\...',a.,\.ﬂd;
o Sobliae Sl (V0 5 VY lassy) oSS o)s3 e 5 cikse laley 3 dadlles Ol Ol e

(Y dsd) (p>0/00) Wi odalin bajles —am 33 4SS (s ba il ool Sble s IS

03 ol a5 OS5, YIS ale 53 (MO/KG) aatliss 0l Gl 51 Gl ) (1 Kke i ¥ gk

318 il am 3 ¥ les 53 el (eSS 5 Cilises Loyl

P ol Gas) SIS S Sladin ¢
Vo \Y q s Y .
IVOONY VW VETVEN/N0 /N R VR 0 £ AV VNS E Q0 AT Isa sl
O¥OAAGE /00 ANVUE T VAR Y A E Y A ¥ AT S

SNO NALEN/ce XAEENNE YAOE AT Vo R AT /0g kY ATE e el ]

Wl don Y5 05T o)t (S S 58 s T -

P /0 0) el Jsbime sl Soles Sosline xS Gy = Ot A 3

Al


https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

\Y“\Y‘QL;,.,«)"ié)L«JJ‘EJJ: deﬂjf}l&

Oljes 231 oy ) 5 A VY o Jay el Sl ool 5 Ol e
o233l 5 wasiles slasss s S gladi sl 55 il ssban Oley cdd8 L Lajlas den o sl 5l
3o 2503 05, 933 it ol [y bay (oIS 53 M 23U Sa) 3 5 il iyl (sl
(¥ U8 (p<esee) M‘jsugb_k ol odd gdsaan lad sal
10
8
B 6 a /.a
a o, I

0 3 6 9 12 15
Time (days)

Y (slos 53 0l SIS 5 ks Loyl 13 53 S (a5 QLS S5, YIUF ale (1o )s) gl 5 Ol ¥ JSS
Lops Ve oS S 58 o3 1) sl ol Jhad] (st 1A S o gty B sa (5ol shnana 1@ S Sl
(P70 0) ol (g lsbma (glel ol Kilis cogline o, Olag o L5 (Sl Aoy ¥ 5 O5uS]

Sbsled 53 SOLLe e Al (g obbae i a5l <3k el 8
Sblins el Sl (Mg 555 Jsb 3 il S pmes 595 03 Sl dw Gt la bajled ann )3

(& JK2) (p>e/00) sl L e 50 5l 5 ol (golalims mals sl 555 o

100

80 -

60 -

Hardness (gr force)

20

0 3 6 9 12 15
Time (days)

3 Y les 5 el IS 5 cilises Lol 5 3 el vt 55 LS 5, L;Y’U)BJALA T T I A
doys Ve c&tlg;)'@w)s'h)aﬁcﬁulwlé.@w:A St Co it B g ol Auaia @ S8 sl

P</00) ol lsbe (golel oles Kilas cogline Gy Olag a3 ()l Ao s Yo 5 O5nS]

v


https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

Yy UL:\M) & Z)LQ.J Al 3)33

g s Ol ile adate Julse 4 (02 4 2
S5 ye gldl e O Gkl Olse 5 o ladedd
gd)}_; L_A‘)ij))_; uﬁfﬁ)) J\.\:LA ijﬂ JA‘}P cg;)TJ}
Lng.Sj_z,a 2929 9 Qk_.jl)jm ‘g_,?:"""t.;b}l" an
b5 Al Sosea a ul sl (S plerd
Dimitrios et ) u,ls Jslae &N games plS o 5 ol
el (IS Sute Jsb s s SL (al., 2007
Bykowski and ) S e 4 525 2Ll dan Sy
.(Dutkiewicz, 1996
@l e old e oz eSSl a5 L
slaale sls Lol gla axtls 51 S e sLub
b o Sl psdon 5 51t sl VI3 e
J)_]a)J M LSuJLQ.:J L 6.’%.‘.«:‘ She Q‘J,‘.’.ﬁ'*j w\
Qs (glslims s SISOl i lasl o,
(= et s 4 gdel sae Sl 58l (p>e/he)
giéuwt_f,bjgfjfu}pg PR CN PR I
slisl ol i a5 L (Whittle et al., 1990) <.l

J)_b)}ﬁfj)g:.&)b) J‘a.)j.v cJ-».u“.;.L}u“ LﬁL;ALA
Gl 3de 3l ple il b Sl e
ey o 4y il

sbaadl LSas col ol 53 oo OsellnS]
Coly aS US o slwl odasl slag 535 5 o ladeS
(Pearson et al., 1983) 555 o J s CoiS jalS
Sl M gl o Gl S bss el
Tarlagdis ) > 35 0 oslatal b o o O gensl eS| 2 5els
(etal., 1960
S slale e VIS ol 5 osd e g
Fltls o o Gladeal g s LB e 5 ol

YA

SO G5 5 psle

(33l s ¢ 550 Slas S slias s ol s
3550 laslas 53 L SL dd SasY 5 anl S
S8 Sl a3 ¥ gles 53 (16K 55, 1Y b anllas
S do o (Y JSE) sl gollae bl sl
ddy 6l by Jal 5 MAP 5 s o (gt
(Magsood and  JcS o bl (g5l 5a slas SL
LSt s Benjakul, 2010; Provinciala et al., 2010)
) S gobe s 5 b s 5o (Sla(s ;S slas 45 55 o
5> Sl i a5 L Ll il S oy 8 51 2 Ll
sl sl s Al Gl Bl S s
Lo gas oo 5 Yoo | cilige (sl (S305m
Ll s (g 1oy Lags SU ol 51 2t
2l o g L gad sy 5 (s3lweslal 53 2l
GES Se 53 5 3L Sl sl slags SL sl oS
ails ool iy Wl 50 81,8 le am ¥ sles s
S 255 Gt 3 (2013) Ol 5 (golazel il
93 el (Gaat ey 5 ol Lisl adss VI3 el
Y) dloeiy L3 sl (M 5 S o 5 1sa Lyl o
Slas ;S sluas 45 W05 gas odalie (;ljf&:}l.ﬂ a3
S pS 2 SVl S K 5o, Ve b s
Bl sy bl Sl (Gt JBas 53 O s
Slag L slias 45 Lsls Olas cpimeen Ll .(p>0/00)
VSl S S g 50 Ul 53 50 Censale
L3l g lslime sl gl 63 4 C;JAJ.» S
o 33l pon (Slags SL slias (10685 w335k 555 L3 Lol
3 05,5 5 S (bl sba St o (slad ye
kS Cu L « (Etemadi et al., 2013) (p<+/+0) >4

2ol Glsen ol


https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

U‘)KMJL};)}J-{'@

s S G S5y g ki e 5

kS 53 U Gl s 4 S e st &
(8 JS5) ol a3l 2l
3o MAP &S 1lesls O (g3daze Sl
Jersy )3 el obos slalie 8wk o) 53l
Olis Oliaa=s .(Haard, 1992; Church, 1998) Jleas
Yo 4 COp d s Ve Jge s L) MAP (stiaey oS sl
23 =S s o xis (N Aoy Ve + 0 Ao s
s Y gles 53 glos ol ale (LIS 55,4 S
wlags (Torrieri et al., 2006) 5 ls 1, 5§ sl
Soa e s S 800k e sl 0L 58 S s
53) F 3 3 ek &1 (Merluccius merluccius)
Lsy380+COp dmyn 00 Jye,5 L MAP cuans
s S Jsere ot 4 Cand (O Lo )3 0+ N
s Hovda .(Pastoriza et al., 1998) .l asly o153l
3 s Dsdls ol Bl il sl ol Kes
Ny o y3 00 5 CO; des s 00 (5ol MAP guaten
Ol g (6 S b 5 A S eslin
s Fagan .(Hovda et al., 2007) La_2 ol s 8l
+CO;p dw 3 £4) MAP situanay 3l eslixal L 0,
257 Sadle ale ald (6 IS e (N Ao s e
Y ode a1y ol S Sl e b sles s el (IS
(G5 0) 15 sl sdanas b aslie 13 (o, V) S35
Olii=s -l (Fagan et al., 2004) a_sls !5l
= SU L MAP isan s oS L3S (6 S e
5 e 23 5w0) 3l sla sl 5 5,8k )il
iS50 s Ll syl Ol ale (ol
ol b mdlig bl sy Sl s b 51 ad sl esle
Sdee 53 G b Jolse 1L S 5 JB 5 Jo
sCann s S Ol Oslle ale a Ll 5,800k

\)Nz J_~,a)bf,' +C02 J._wjb_\' gL.._w.:cubl_{\aJA

¥4

BRI 5t  SURGEN WPV 1N VUK I WU g Y | | WP g
SISt 03 S 53 (b5 B Sl IS
i sdaliin Mt ot 05,5 5 ST Glls ames 53
23 55Sds 05,5 53 53 A0 e Dl s Sl o2
Lol a5 g0l 3 bl gy ghyls aSul 55250 55,0 e
Slis Sblegs s (Y Jsdr) 355 Jlsbas T ol uis
e it (M Do Jsb s aslls30 L
Al Gy st G o LS 5 Ortiz
edalio =y Sl s e MK s YU
5 VUit s aesiga Jle Sl ks 45 U ge
S 0T 6l 5 Js anils o3l Dbl g (e
Ol 5 alazel (Ortiz et al., 2008) Jles <G
ol ot YIJ 53 Al selie S 5 (2013)
355l Sy J e 5 S o (gt
(Etemadi et al., 2013)

ol (gdluatn sla ol Sl 5 Ol5e Guies o) o
Lol (el J =8 05 S b Sl &osls MAP Loyl 5 s
St sl Ol 833155 555 5 s o slad g
o ks (V1 JS2) dzils s 05,8 53 4y S
ol s ey 515 glgp S Sl MAP o5 50
o o3 e e shss (6,505 38 Sl O
355l S8 0T a5 sl e 4 e < hs)
aS sls olis v o=l (Ozgol and Ozgol, 2006)
s s 5ld Jodsans Yomml St o (iyaton
s sl s Sl el pale sl Rl e
el gy ol sl 1SS

Sl gmames CodS e Sla oLl 51 2L ol 3
s Lo S Sad s ol 5 551 8t o oS
Sdion i s DA Goud abex 51 (5 K3 Jalse
oS sls ol Lexls el oLl (Alvarez et al., 2002)


https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

Yy L)L“w.w) & Z)Lo..i: Al EJJJ

SO G5 5 psle

Slaya y Sis
YT ale s aen30 Sy e 5l dlis OB 5
(G 53 eslizad 3550 ale el Waa OLS 55
ST Sl e IS ls e 5ol 1 355 Sls,06 Lol
Sl DU ol Jsay (Sl S 55

C‘.’:L.“

Alvarez, M. D., Canet, W. and Lo6pez, M. E. 2002.
Influence of deformation rate and degree of
compression on textural parameters of potato and
apple tissues in texture profile analysis. European
Food Research and Technology, 215: 13-20.

AOAC 1990. Fatty acids (free) in crude and refined
oils, titration method. Official Methods of Analysis.
15" ed. Association of Official Analytical Chemists,
Arlington, d940.28.

Azizishirazi, A. and Shekarforoush, S. S. 2010.
Unreliability of total volatile basic nitrogen (TVB-
N) as a shelf-life indicator of gutted rainbow trouts
packaged in different atmospheres. Advances in
Food Sciences, 32: 41-46.

Bogknas, N., Osterberg, C., N ielsen, J. and
Dalgaard, P. 2000. Influence of freshness and
frozen storage temperature on quality of thawed cod
fillets stored in modified atmosphere packaging.
Lebensmittel-Wissenschaft und-Technolologie, 33:
244-248.

Botsoglou, N. A., Fletouris, D. J., Papageorgio, G.
E., Vassilopoulos, V. N., Mantis A. J. and
Trakatellis, A.G. 1994. Rapid, sensitive, and
specific Thiobarbituric acid method for measuring
lipid peroxidation in animal Tissue, Food, and
Feedstuff samples. Journal of Agriculture Food and
Chemistry, 42: 1931-1937.

Bykowski, P. and Dutkiewicz, D. 1996. Fresh
water fish processing and equipment in small plants.
FAO Fisheries Circular No. 905 FI1U/C905.

Cann, D. C., Smith, G. L. and Houston, N. C.
1983. Further studies on marine fish stored under
modified atmosphere packaging. Aberdeen: Ministry
of Agriculture Fisheries and Food, Torry Research
Station, pp. 32-42.

I

o Al MAP clva s 6l s b o Sl
(Cannteal., 1983) s gus slgig oLy

L MAP oS sUlarils Ol Oldiss S5 (5 g Sl
Sl s O 0as o Gk 5l S s 58 (VL e
O Sl Il 5 kS SalS o pe I8 0 ale
(Sivertsvik et al., 2004; Fletchez et al., 2004) s,
o s Gl 48 les sad OleBl pizmen Oldioes
sls Jymame S i 3 a8 S0 53 5 Sl
Ay LSl MAP Lyl 3 s e dlea 33 5 o JIS
35205 01 23S 5 5 E ¢ Clostridium botulinum
.(Sivertsvik et al., 2002) s s

LS b Jd 5l el se MAP (gl oae s
Sy e 5 J gz SlAie 4 58 e Sl (D pme
sl eas A jhe ale (6,8l il 5l s sl eslina
o i Ol e pls 655 oz 516 R0 sl i
Saoodd plasl lad ol b dacs S 65 05 S
Sde 53 (I gl 5 (IS Ll 5l
Boknas et al., 2000; ) s jie als 5 80L
.(Sivertsvik et al., 2002

ol 03 2Ll 2 Sl des Sl a5 L
L cidoe gla St Goled ml o past 4 G
W Ol o 315kl d 1 a8 106 oS 5
Lyl s 53 VU553 als & 5550 53 oS 315 0L b
55 5 Sl aboBW 5 (S5l 3 5 e oo ol
039 3558 L 53 (g b slos b sy
L imed Sl (OIS LB (st § 5 4 x5
o=l s ey SlSa sl duais S e bl b 4 a5
sloaarld o e 5 1=l 2 e e
A el VI 5 ale 8L


https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

U‘)KMJQ:"J,)})&‘;

s S G S5y g ki e 5

population in modified atmosphere packaged farmed
halibut (Hippoglossus hippoglossus) based on 16S
rDNA-DGGE. Food Microbiology, 24: 362-371.

Magsood, S. and Benjakul, S. 2010. Synergistic
effect of tannic acid and modified atmospheric
packaging on the prevention of lipid oxidation and
quality losses of refrigerated striped catfish slices.
Food Chemistry, 121: 29-38.

Ortiz, J., Palma, O., Gonzalez, N. and Aubourg,
S. P. 2008. Lipid damage in farmed rainbow trout
(Oncorhynchus mykiss) after slaughtering and
chilled storage. European Journal of Lipid Science
and Technology, 110: 1127-1135.

Otwell, W. S., Kristinsson, H. G. and Balaban, M.
O. 2006. Modified atmospheric processing and
packaging of fish. Wiley-Blackwell publishing,
Hoboken, USA, pp: 143-162.

Oyelese, O. A. 2007. Drip loss measurements,
organoleptic assessment and filleting characteristics
of the silver catfish Chryisichthys nigrodigitatus
under low storage temperature conditions. Jornal of
Food Processing and Preservation, 31: 469-479.

Ozogul, F. and Ozogul, Y. 2006. Biogenic amine
content and biogenic amine quality indices of
sardines (Sardina pilchardus) stored in modified
atmosphere packaging and vacuum packaging. Food
Chemistry, 99: 574-578.

Parry, R.T. 1993. Principles and application of
modified atmosphere packaging of food. Blackie
Academic and Professional, Glasgow, pp: 134-169.

Pastoriza, L., Sampedro, G., Herrera J. J. and
Cabo, M. L. 1998. Infuence of sodium chloride and
modified atmosphere packaging on microbiological,
chemical and sensorial properties in ice storage of
slices of hake (Merluccius merluccius). Food
Chemistry, 61: 23-28.

Pearson, A. M., Gray, J. l., Wolzac, A. M. and
Horenstein, N. A. 1983. Safety implications of
oxidized lipids in muscle foods. Food Technology.,
37:121-129.

Provincial, L., Gill, M., Guillen, E., Alonso, V.,
Roncales, P. and Beltran, J. A. 2010. Effect of
modified atmosphere packaging using different CO,
and N, combinations on physical, chemical,
microbiological and sensory changes of fresh sea
bass (Dicentrarchus labrax) fillets. International
Journal of Food Science and Technology, 45: 1828-
1836.

1A

Church, N. 1998. MAP fish and crustaceans—
sensory enhancement. Food Science and Technology
Today, 12 (2): 73- 83.

Dimitrios, G., loannis, A., Panagiota, K.,
Grorgios, B. and Spyridon, A. G. 2007. Effects of
rosemary extract, chitosan and a-tocopherol on
microbiological parameters and lipid oxidation of
fresh pork sausage stored at 4°C. Meat Science, 76:
172-181.

Etemadi, H., Rezaei, M., Abedian Kenari, A. M.
and Hosseini, S. F. 2013. Combined Effect of
Vacuum Packaging and Sodium Acetate Dip
Treatment on Shelf Life Extension of Rainbow
Trout (Oncorhynchus mykiss) during Refrigerated
Storage. J. Agr. Sci. Tech., 15: 929-939.

Fagan, J. D., Gormley, T. R. and Ui
Mhuircheartaigh, M. M. 2004. Effect of modified
atmosphere packaging with freeze-chilling on some
quality parameters of raw whiting, mackerel and
salmon portions. Innovative Food Science and
Emerging Technologies, 5: 205-214.

Food and Agriculture Organization, 2010.
Cultured Aquatic Species Information Programme
Oncorhynchus mykiss. Food and Agriculture
Organization, Fisheries and Aquaculture
Department, FAO Publication series.

Fletcher, G. C., Summers, G., Corrigan, V. K.,
Johanson, M. R. and Hedderley, D. 2004.
Optimizing gas mixtures for modified atmosphere
packaging of fresh king salmon (Oncorhynchus
tshawytscha). Journal of Aquatic Food Product
Technology, 13 (4): 5-28.

Gimenz, B., Roncales, P. and Beltran, J. A. 2002.
Modified atmosphere packaging of filleted rainbow
trout. J. Sci. Food Agric., 84: 1154-1159.

Gobantes, 1., Chubret, G. and Gomez, R. 1998.
Quality  of  pigmented  (Astaxantine  and
Canthaxantine) rainbow trout (Oncorynchus mykiss)
fillets stored under vacuum packaging during chilled
storage. Journal of agriculture Food and Chemistry,
46: 4358-4362.

Haard, N.F. 1992. Technological aspects of
extending prime quality of seafood: a review.
Journal of Aquatic Food Product Technology, 1 (3-
4): 9-27.

Hovda, M. B., Sivertsvik, M., Lunestad, B. T.,
Lorentzen, G. and Rosnes, J. T. 2007.
Characterisation of the dominant bacterial


http://onlinelibrary.wiley.com/doi/10.1002/ejlt.v110:12/issuetoc
https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html

[ Downloaded from jfst. modares.ac.ir on 2025-07-27 ]

[ DOR: 20.1001.1.23225513.1393.3.4.7.4 ]

Yy L)L“w.w) & Z)Lo..i: Al EJJJ

SO G5 5 psle

Tarladgis, B. G., Watts B. M. and Younathan, M.
T. 1960. A distillation method for the quantitive
determination of malonaldehyde in rancid foods.
Journal of the American Qil Chemists Society, 37
(1): 44-48.

Torrieri, E., Cavella, S., Villani, F. and Masi, P.
2006. Influence of modified atmosphere packaging
on the chilled shelf life of gutted farmed bass
(Dicentrarchus  labrax). Journal of Food
Engineering, 77: 1078-1086.

Whittle, K., Hardy, R. and Hobbs, G. 1990.
Chilled fish and fishery products. In T. Gormley
(Ed.), Chilled foods. The state of the art (pp. 87-
116). New York (USA): Elsevier Applied Science.

A

Rutherford, T. J., Marshell, D. L., Andrews, L.
S., Coggins, P. C., Schilling, M. W. and Gerard,
P. 2007. Combined effect of packaging atmosphere
and storage temperature on growth of Listeria
monocytogenes on ready-to-eat shrimp. Food
Microbiology, 24: 703-710.

Sivertsvik, M., Jeksrud, W. K. and Rosnes, M. J.
T. 2002. A review of modified atmosphere
packaging of fish and fishery products—
significance of microbial growth, activities and
safety. International Journal of Food Science and
Technology, 37: 107-127.

Sivertsvik, M., Rosnes, J. T. and Jeksrud, W.K.
2004. Solubility and absorption rate of carbon
dioxide into non-respiring foods. Part 2: raw fish
fillets. Journal of Food Engineering, 63: 451-458.


http://link.springer.com/journal/11746
https://dorl.net/dor/20.1001.1.23225513.1393.3.4.7.4
https://jfst.modares.ac.ir/article-6-9767-en.html
http://www.tcpdf.org

