[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1400.30.6.6.1 ]

(DOI): 10.22092/ISFJ.2022.126061 Y- (1) TY-AY ool oMt ale alas

i g 31— ok dlio

963190 SGFTL Wiy 3 Al 31y il g oud THO! yunod! (Gisdiu 5!
036 (oS 5 SYTJ P (Bl &S 0195 g 5)Isp

Ve ., e ) .
J\.:) k)'?’)b ¢ LSJ"’ Wf
“n_zand2008@yahoo.com
O‘)f“&:““‘JJ‘u"L‘ J‘}Tam‘d c‘\,.aj.nﬁ—‘:):\.o‘)\g JA‘J;(_;;JJL:ZS GJS-AIH‘J<U:'|.\.&. @Lu.a\":\glc AJ;—\

Ve o (o iubndy Ll Ver o alaye redbyya sl

5 3 o Bl 5 (O3S 5 055 (oS weST153) 6 bsbsa g5 aw Gilsa slaclile 1 adllan ol s
030 VT35 (a8l Oles (a3l sy Wbl ol b elon ¥ § Sllanl WG igy 59 ¥ 5 o Jpmmn hyei
bgtana ¢ 5 F L ulal S8 GioF Oy gheig 238 S5 s 20sn 28 Bl s B by gles Ll o
fA (¥ CO2 ao s Y0 + N2 doy3 Vo (Y CO2 to s V8 + N2 soys Yo (1 ol 58 LS 5 b o ol s
o3 Y Ol 0 bl O b b5, eslul 555 ol et & M s (F 5 O2 as s T+ CO2 o s $A + N2 s
« PET12/AL7 JOPP20/ LLD90 Y tr o idisy 5| als (clasismd glisition (gl g3 S dmslin idgy 553
Jao Y b cedd (gauatas W s Al eslizsl PET12/ALT7 /PALS/LLD 90 , PET12 /AL7/PET 12/LLD 100
S oI PH Sl s3lsn o s STl 5 olsn sl STl olad gla0seT 5u5e ¥e 510 Ve @ iliia (o, o
oot CO2 o3 V8 (5 oS5 o1 0Lt gl i 15 e ol 5 13 355558 sl 5 STy ol
5 dsisn b awl L sl (05,50 1Y) PETI2/ALT /PALS/ LLD 90 &Y § i b izt 5 631, il
iy d S e U s s e 5 Y VT U5 b Bl (sl ¢S i o S ST by e
1o ol s 4 8 Sl g (Sl 5 A e g oK) e i) 5 bt ol ST s S

A3 bl el s ol 29K

abjly bl @Y Wi picilasl slajide o) YT U5 ale wnd eMol jhued] cov sadin S Gl QS

Jgime ooy

4


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.6.6.1
https://isfj.ir/article-1-2520-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1400.30.6.6.1 ]

u...uL.u‘ K s C)La.a‘ M‘ LS"L""C"‘""’ )3|

B9 o

b reig p (S oS 5 05188 oo il g 9 030 (2L oSS
355 LAl slnl s 55 0als aST Gla oy b
czrge il 5 85b5enS g lameil 2500 ST,
gl et Sl sz Gl oz slanl (ad a5s]
sy S o had wSTgyae a ) Ll g oas
S5 Jelge 5l ol cellad dos 55 Jgmarme LS 5]
(Gimenez et al., 2002) e b o> olus] o
Swod sl 8 ol g SliE Slge cililags ple o il33l
A5 sl 3l g b anld g 03l 5 el alise 1ty
S byt laaials a5 bane Jlas b
leuigS gloil 9,90 10 ogasa |y o3¢ olge (gauy atuy
50 ol 0018 drwgi g b yinS e pwds ] sloos ol 18 4
Slge ogaz,o A ol jo Jol coiy a5 aix
b ple ol Jool Ll ooy o (slapianas 5 (ot
Olpdd b goud gamaing ooy, .l onils SL
Slasein ;0 a5 Cde a5 s oo deldl 595 ey yu>
ol iy oolol lajls ueli 5 som Y gams
003b 45 (gudien by, 4 sl cpl 4o ol oo 91,8
aelss 3 Juitel 3,0 carlei ald 1y 55V S
YL s 4 o3t ams g0 o (Kerry etal., 2006) <5 ,5
O bled da 0938l g bows lagSS & 5l eolaiwl wuus
b xeb cloolas 5 il 5 (635 S 5 5l ooliciu
ool a28ly Ligl381 138 (6,005 (6l (g S A gl
Y Mz bt Glagide 039 (es 59 g
klog 5 (o Sleogas 5l g ansls b wox
Sanhya, ) wS’ > gy5ld cpl 4 1) 13 ganana,
e 3l o ele slezl aSpl sexg L (2010
alpen Lol sl slid blas o ol 6,100 slo o,
lisei Jladay ole (6l Caz gy G elio
oz 5l 2l loosysl b (gly Brae Lol o5l
Sl Sz e A Cod 036 S jgo a0 YT 53 ale

4- Collagen
5- Lipoxygenase
6 Peroxidase

EVRY-T
cgaze Slnl (B9 olale nnee 31 YT U5 ale
ol g Sl o935 @Vl oty )l 5l 487005 o
5 oo il e oale g5 ol 4 sl oy ol
0O YU dgdoe wll Sa e GBS lpRaictss
o9 S bl ail sl Gl 09 YU ol Gl
8 2o Sladeal fliey jlade (A (s slacdl
2 5o olse aloz jl iy el slacollad 5 gl
Syge 4 e Spe g s | G Aol axilis
el Lo 4 0,55 Oige ol 6l ool
2 il s Glerdan @ Sha¥ g 29,5
Wb oS T ol g 55 e s o sloazeale
o el 00l o ol 0 DY gazs 40 sdee Ol s 5l
sile ) ol5li5g s Aliasgds laazeale 4y 5 ool opo 5|
il 51 TV sd e SET T oslS TS
@Y}b ‘_g)‘.&.g‘.ii 59 Lol “'\1’»]6" ol logl.bla SXgm
ot o w0pSe Dge Ll o &S Sl L
S0 51 (Erkan et al., 2006) ogi oo oays s
&) SIS b 2l Vgame 3 &5 (Slpss
3 deaned sl Aot a4 Canla gy 10 T WS oo
Slade g9l 2l srazoals .cul Ol ol ales
L oy sl hls Wil ooy oz oL
3 SIS 5wl s oS 0o Ll e Wb
SLon Hea> pgas (pl o s AlST (55
SeS ‘5{[{)& 6&5‘3.{: ) WL...S‘ Boymd A B 6}15
9398 HaSd g oy bS] Céyin b oS o
w5 Js9e 09 b S g S SleS 5 daarnSTy
wWbe Jpazme (A4S Sleogas p &5 Wk oo Jol>

1- Protease
2- Calpine
3- Catbesin
4l


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.6.6.1
https://isfj.ir/article-1-2520-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1400.30.6.6.1 ]

Fe (V6 ol oM pale dlas

b cod Gl )00 3l oSS G 5 99b o0
b9y BB 4 ganai cpl oS o0 LA (pl (S0l
g dwn J3Io Slgr 0,5 JB Ll sl glooles Loy
doe o g8 5l Sy Lol oS ol
L3157 o ot 0,00 o (90b 5 (SiSS sl S dzm
odle SlbI g (ganaivg (j9)3 el (nl (A
OSes i )lga (B p p0 g Cems ool plaiz l3e
25 ST Ol it S0k S 3550 5
6oL Sl 536 Sl ol 09 (e S8 (&g
.(Caleb et al., 2012) s,ls ,Bulb oo s o
o3lgils el wiz g jlane ile coul ool Al
L (Foeniculum vulgare) . > 5,5 ¢ Aplaceae
5 oiie e slailyiol oilE laadle e Y sga> gl
5 Sl bl (gl byl sbaplasl plod ol S5y s
ol Ll Dglase olS Calizes glocwend o ol Jlade
ol ey Pl (oS Hlaie ol g aid gl Al
GRS RS (Paed ()M (s sl 5 5l Ledd
S gy dgers Wl ST (J5Sosly et o
(Singhetal., 2006) ol oo 55 A el g g 955!
S Sl glsgSa @bjly Jgbl ojlas (oL 5SL 02 il
e Ay s oshenl 08 les 2 (Sl 090 b
Cllad 5 5 4ty ISty 81 0, s g BB oS
G Sl 1 658 5o a5l ails sl ails 0o
asle oy slaaswl g (Jeid GluS 5 jea> ol ool
Sletond ;o Seially a5 Slgid al ( Sedgl o
ol eIl ol o wilyoe of cilise
sl ,SL (Rather et al., 2016) sl 5o Luileol
Hgolls ( AL y51 Jolds (plo CeligS )3 39250 (55190
iz ST SaSle iSL gl (aligegdge
955L 909,51 makenls «SgngisSel (995 95 o sl
o 0S| R (B o aBl e eS8 9,5
SU Glap b ae (o pls ale clisS ol Ky o
Sl Slas St wile silse (2 Sla Sl )5

0

Gotiny ol &85 15 (F0SBras azgl 950
cailos 3,k 5l boes MAPY aidl i jies! cou
slaiiSly 5l xSslr 5 bapasils)lg S clad
3 2lae DY gams 6,0k jee igl58l con (o llS]
Jyame g5 Wgd oo by slrodyslyd g ale aloxr
Sils g5 sl (29,50 Sodll i ctz Ol
P> & Jpaze o2 Cand ey jheil [ (3500
Griodes (loie & 6)l0SS sles g i 9, slajl8
03B SNt slaosygl B IS e p FRe Jalee
b G Ble joe JS5 Gl a5 aidly oo 00 gty
(Ozogul et al., 2004) wb oo (ial3dl 5 a5 o
$5lsmisr 5 63190 Sl Jale glacs L 3 j50 53 3l
ol S5 5 0y oo o 5B 56 0t SVsb Jdo &
53 st (nl )3 (ple )Tk jos 3,5 o0 )90
50 00l (6,1 oolo b aslio ;0 0w (6,4 Ll i
S VIO-Y 3905 o gles Lyl slad 45 Jgasns yiuad]
sl bl (Charles et al., 2006) ol o i3l
@95wedd DS 5l e dwd Gy 4 ol
Slge glgil jo oolaiwl glp cmwlin cod )b Gl b
ol 9 135l Slapuadl )l Soe b abilie Cr (22
Golre 5 L5 lao,las (LS 5 ol il oo olud
@ls o J5 Jols alE dilise cla s 5 a5 aiies
STy Jobd @ anlee cossay Aty 5 S anl
il 5 lao las Suiaspebs 5 sy ool azslis
dlgo (p g rany ple )3 SLeS 5 5l aws ool olS
5 SFle) Ngdoo Do (I3 Slgo gl jo (093
A wdd ol jawasl b gana (OWYAY ) Ken
S sbslie b atay ;3 35290 Slop (95 (Rl (e
0 3l (el Jgens job 4y Cuul Sglite slajls
Lo 50 Sul O3St 0395 (S S|
Sy 3 5lad oS 5 ol Jas oids gl haca]
o S 3550 Jparme dide jos S olaie 4 Ay
Mo ol st 9y (B slab jskiie ren

1- Modified Atmosphere Packaging


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.6.6.1
https://isfj.ir/article-1-2520-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1400.30.6.6.1 ]

u...uL.u‘ K s C)La.a‘ M‘ LS"L""C"‘""’ )3|

B9 o

sdy Sllasil (g g5 s (950 5 90,5 (i oLl
@ il S b bl bl By 5l o Y F
g o ools 18 (WP/W S) diges Sj5 doys ¥ (l5ms
JEe oty olfiws 4y aiy C390 9 55 52,5 sl
odd Mol jaeil (Gu s oK b e 10908
,9iS el A200 Joo HENKELMANCS ,.2)
YO + oy ySaunSles ao,o YO) GL G5 g5 0 L (o]l
VO + op,SanSles aoye YO) G259, dwoys
FA + oS aSles aoys FA) G3 o((yig s dwoy
G5 3 (M) G4 5 (5SSt 2oy F o+ 059,08 dwoyo
0950 l92 a5 51 g (G B2y55 (p99) oLl (gaiainy
P3 gP2 Pl mlaws ¥ jo ¥V F 3 0lasil sla gy
Sersn sb soteasll il oy il slaaY (s5)
(oS aipudlo b oz L3l b g awel s conds ools >
SIS Jos olitalosl 4 alalddly 5 Wiy 5 gunatay
g 8l Jsl lgdan— pualyg 0ty (65,0laS ouSiisly jo
2505 6, (S gl az 0 F) Jlrs gles o
w2 ey slajg, b 2124 55, Ve ol G
g oxd gyl )l Joe 5l badigel e 5 w03l
ol oy oS S dSileg] &
slopsesl caz 55 olisleil 5 09 Kee (slogyges]
Ol eile Stadly <528 Colos) abgryo (ploord
oolarwl 0,90 o yide Slaogas iad cols Jlaul
Zand ) cesl oals 1)) Jgoz 5o ladme bt b gilas

.@nd Mailova, 2010 a,b

295540 s ge3l

buzxo jo Judgio 5lgp G ySL (AT Lo
"PCA & 'CMM cuis

Loy 3l 08lianl b (65150 slopancilSlg Sino S las
VY Soe a0l 5 il a0 YV gloos [0 (6,138 4l 5
BYVY-) 5 ¥ o)lods 4y o o bl 4 azg b el
25 2 YT ole digai 0,51 slate al gy o ploxl

2- Plate Count Agar

CelsS 53 3 pedeedS g i uskenly (SSY
558l s (Kamenik, 2013) aib o 99750 2l
PrdFn prd el Cuwvgslerw 5 Sl o w95
Sl Cot i G g slod &30 JyuS L L
Oles b ooy atm (o 5l alideo Jolye j3 ai8ly yis
aiels Sligizs 45 33l eyl 1T Wlgi e o oale G
51 oolil b lss b Cansl (55905 bdins) cnl ,o 5yl
SISl yos Rl cgaaing slabs, cnl oy
5 1 ol ooy See S5 L) by DY game
Erkan et al.,) o,5 el 1) Lol abewgas oo oo
o] (godan I s Gads pl 5l Baw (2006
cpdyBllasil Y F alizes slo idg Eg 00l C)L‘"
B3, bl 65554 b ol yan b3S oy Sgis L6 i
Syt 55l 5 S5l Lo 2SL ab,) S cux
> Pl 9,18 (5955 slasl 5 aeSTy olie PH
S Bxle Dae 59, Vo (b (Sl ol 0o g «S5))

il e VT 55 oole

gy g9l

YT 38 (plo i dims 9 0l 3 (g5Lwoslo]

plaS 52 035 L o3l Y155 sale oLS Y iandgl Slge
S5 sloolSt 3 31 5o 3 (56 F+) oo 5 B v sgim
i ol eal gyl ele al gl S
ol 55 Sz g8 Dlalad &y g (lould 9 00 gy (5Lulaz)
@ ool Cawdds YT 58 ale cisS 0,5 3LS VO 00,5
mo)f Gudww ooLc—‘ 9 M <5‘°)§ O 6“0)5
(BHI. PE2. CMMPCA) jLs 350 ceisS slalasma
S 58 5] sy Ol (oUlS) ilis,S =S5 5|
fns 855 51 bl ol 5 ol tle St
33,5 4 (L)

L YIUE slaoale 4lS (aiges gudy dium 9 wdgi
o9 0 M (()x() Slalad O)‘JJ‘)‘SA; g (_ngu)s
IRAOA R b.)‘..\.c é:l...,o 9 ‘091;: og)f n_i;).._% 9 Olia.».‘l.&)"
ladigas dos 28 51 ma 5 Jiiie )5 oSl (63,5LS

1- Cooked Meat Media
2


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.6.6.1
https://isfj.ir/article-1-2520-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1400.30.6.6.1 ]

Fe (V6 ol oM pale dlas

30 59, ¥ Soe 4 g ol eols cnS PCA cusS e
Skl cax oS le 4z YV 5Ll
S ol 51,5 4SSl 55l Sl N5 S
oo oolaiwl g8 )l o Slaws 3 5leds > IS
OYAY (ol oo Sladss 5o labiwl dnge) conl

Jobee sl es Vo 50 5 (39 o8talosT 1o (29,500 250
Vo CMM sas e e e 4 g ol o S,
YV 5ommolisSSl )0 5, dw Dt 4y g ayo,5 adlsl oJ Lo
EUPN ] L3 Q- URTE CENRWIRIPR WP VPL ¥ Y[ 4] R s
4 aiged 5l il ooV 0938 b bl Jlie O (g5l
2 el He Gy 4 s A &8l ) ojled oyl

B 50 ool 050 WY P pibigy £45 dw Oluogas 1) Jouo
Table 1: Analytical characteristics of 3 types of 4-layer containers used in this research

aiges Y phdcelis guiip el st e o O e sy
(1)) old (ml/m2.day) (g/m2.day)
PET/AL/PET/LLD  Y/VIAY/Y .- AR £N[-Y . /- A}
PET/AL/PA/LLD \YIVADIA - \YY vy . N 1Y
PET/AL/OPP/LLD VYIVIY-/Q- \va ARVAR . <[VAF

PET: Poly Ethylene Terephthalate; OPP: Oriented Poly Propylene;

AL: Aluminum

5 0, lll dnsgo) ool 00 o0lis] LaganclS g e
OYAY ol o liios

2 leonns s y90 51

Oliae § p503Il g (o2 il - (o lrond (39051
(PV) s,

it oy 5 s IS i b s
10 e ¢jshate ool sl b alowl AVVE o,lets 4y Lo
Jgles sl oo £+ olyom a5 (339 VIS (ole aigai o5
Fdskee Vo G 9 00,5 CS1eiSs g s j5ulSs o
42,85 0 5l Ly 00 00lo (IST 55l5s 0 g 00933l p,34,15
Do g ol A8l HerlSs 4 8915 yid (e Yo o)l
g il oz b ed S 5 el ol o el Y
ol g e Y7 sl gilulox gl celo Y 5l o
Sb 5o m B el Vo) ax il adlsl Jlads
Pl 235 )18 6)0s, 50 5 0ol gez ok
Oy Hgad o iloy (B 89, Lakd 9 09,5 s3]
VO d9u> 5 w35 (59 5 (oo YO ple )1 S0 50

2- Pepton yeast extract bromocresol purple broth
44

PA: Poly Amid; LLD: Liner Low Density Poly Ethylene;

buzo 50 B9 3o $5lap e s S (oS Gl

'PE2 & 'BHI cuis
5 ookl b silspis bl s Soe LIS b yled
5 o < by, 4 PE2 5 BHI laciis e
VY Sae a0l )5 ile a0 YV glos o (6,108 a4l 5
BYYY-\ oY (sl ot 4y Lo o uilins] 4 azg5 b el
25 59 VT35 sole digmi 0,5 ) gkt il sl a2 ol
Jsloe Jdi e Vo 50 5 (39 olialej] o (29,500 092
e Ve oS i cutS Lo 4 g 0b o S,
TV gamboSSl 50 59, dw Sde 4 g 20,5 a8LSIPE2
EUPVIR| FIb Jy-SRITE CRURUURINK WP VI W1 I JX gl R S
o tiymi ) i ) 93 b il e T (5o
3 Sk o Py bg ad ags &8, Jlyw ) o)leds )
DM gl 50 e b ool caS BHI coss Lo
59, ¥ Sae 4 D L g ol S le a3 YV (sl
&S 5l e SlapuslSls S (S5 o yleds g
ol gled e 5 SIS s

1- Brain Heart Infusion


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.6.6.1
https://isfj.ir/article-1-2520-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1400.30.6.6.1 ]

u...uL.u‘ K s C)La.a‘ M‘ LS"L""C"‘""’ )3|

B9 o

(S5 cg2 030 2l all) (s (2L
VI3 ole slodigad (cur sloShas 2l sskaie 4
29,5 oolaiul (slakass & Sigaw) A8 iy wle> g,
€8 0 2 slp Vo9 V7 0 0 lagg, yo 2b)
W) ) e sla SRy sl &5 oA
) Syge d gnad; Sy jlesliial by (92 g 00 (L
Wy ehgio wos sl Sl oS 0 5 T
Goulas and Kontominas, ) ws,5 slxl &l
Sl 4 S |y patiin jlinl s ol gl (2007
o0 et oad &l bl )l slapyd yo a5 gkl
ol 3 50,5 i YT S5 ale (slaaiged sl 1) g
YY-YO giw 03gd5me 0090 (ijgel Obj,l a5 Ve 5l alal,
ab a8 F SaeS (e higel  lgsaily) e
9 alde byl o o e b5, (Dawood, 1995)
0,99 4o b Ll pl as C8F sl ples
VO Y ebde b aojliel aiog ol b ibes]
ogaze ;3 (g, (el )d Gliel i O 5 5ktel (e
5 3 o YT 3 ol a3 ooy b By s
S 4 Oy b g (gl 420 old plgie ) (ormlo b
@p)l Sl (p9d a2 )0 3lud Gy @) Joud BB
S lag 55 (ple iged 00 3 50 ;5 0D 00l I3
(Nielsen and Hyldig, 2004) o sols & )l ,> (5 lade

Wools (bl Jukos' 5 & 505 (9

5olar Sls 7,k B s b asles] adS g cnl 4o
ol s 552516 a0 plowl 5 > Lb LS5 4w 4o
mhao ¥ s P LeS) a¥ iz dy Sllas! Gl g4 1l
chw ¥ 0 (2 ,556) 5l by iz 9 G5 L GL
5 Silop sla Sk ab) pogyy Yoo V00D
iy Syslenz 3l oy ools (8,5 15 (cw 2 50
5 OS lasels wiz gail b oSl anglie 5 00y
SPSS 58l oy 5l ool by 5 doys & Jlazs! gehans 4o
2y plol VY ased

ke ¥ celed] menly oo Jslore 51y e
Slhgiowe 4 deyo ) aiulis Jolowe yd leo O 9 ylade
Sl gumwss Jolore b oo olsl wy jlade .ol adlsl J)
kS Aslas & azgi b g ond S s Jlop /) pua
5 3 lalisl dwwge) o dewle PV) oSTy ol
Egan and Sawyer, aYV\ (olpl o Olidss

(1997

PV= (xdloyix By Dlilgusss o) x Voo v | (G di30d 0335)

Sl IS Gl sxSoiluil - lionds (yg03]
(TVN) ,l,$ 59y

L TVB-N,I3 550 bl JS ol 505 o5l
ol 6l s ol AVVE o les a4y Lo o il &y az s
oy 4 5 (339 YT 38 (ool aigai 0,8 1ol o jliie
Voo g S ad0ylad ¥ i()95Jbl) e ST 0 57 Y
O 09y® oS Lol s b &y jlade O ) Lo
Sy eie o b8 Y 5 o0 Vo Su e el i (e YO
Sy el e Ve Gl e aSGiley U g b iy
Ol B3 Jge b Billas g 0l i o) G )9dl g arl L
Olidss o lulin] dunnge) 105 awle TVB-N
«(Egan and Sawyer, 1997 A\ YV\ (| coo

TVB-N= (V/f x 3 pas swl ma) x Voo ] (@905 0y39)

PH (o501l (o brons ¢yg03]

(LmSgm y9S >l Metron 5,5 ) e PH oS
\)‘9.0 o (—OH) 9 (5"\‘"“" \)‘9.0 o pH (_.;f.fo)‘..b‘ 6‘;»
azi b PH 5ol Gog) 5o wd ad 3 Say LB
Lol e PH olSws YYYF o)l 4y Lo o lailinl &
Iy o PH 0,280l oy ouas ¥V 9 F ygel sl Jglone
455 5bas 03, 9,8 V1 38 (ole )3 s ool g
3,55 13 ol dges J51s MlS e pH oles Ol
w 9 ol u..jjj pH B (\)BISJ‘ d.ula A JB‘..\})
(YAf

ZA


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.6.6.1
https://isfj.ir/article-1-2520-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1400.30.6.6.1 ]

Fe (V6 ol oM pale dlas

logcfu/mly slse slas xSU o yles Slows oy
35 BP9 gaidins PBGS jles 4 laze (MR- -
oiylads dlaxd (s yieS 09 9,50 VYA Y T il g
P2G1 L5 1, (v/#YF logefu/ml) s5lse slas SL
Bas,0 Y0 3 CO2 5B 00,0 YO lal s cod (gaisdins
eSS oy 95 50 09,%ee WYY Y F il s N2
oibylg 4o bl 4 az gy b ol ools plaisl og>ay
Lo ialejl @l (V Jgoz) slsn slocs xS (IS oyleds
Gdnding byl gy 8y Bllassl sla Bl £45 a5 Wsls )Las
aw g adlr 9o Jlite Ol alds 555 )l ol g
Gl Uiled g lsdme MlS ogles auil>

AP V) aails ouds gomaig sla ol (53lsn

9550 byse)l g
@l g il sbest (LS ke
VI3 ole gladises s5lse slas 2T (IS (3 leds
alizen byl il cow aibsly bl ol por ool (gasuaing
prdvcilland] Y ¥ Giliss (sla ibss 5 od gDl yios]
Obey Do b gl 4y azgi el oals 41T Jgu o
b )los adS” sl s5lon slas iSL ol $g; (5 )l
S onled yo Ll gme Gl g cl ooy Sl
4 Sy 0929 V0 5 ) - D sl ,o 5l slas S
Jol> Yl wald b b gme Gl ptecn jo, 50
oleds (ke dlie Jguzr b gillas (PS4 0) 90,5
aiz 0305] Gogy b osls sy 5 (s3len slag ST IS
SN i G5, 50 AS3,T (asine (S (glasely

o ab 3l uilwl ol pod 0uls (guss dw Y158 <2l (log cfu/ml ) g5len sl g 8L S 3o losds (suSileo donlio :Y Jou
Y F iy Blaxl gy b 9 oo Mol phuws]

Table 2: Results of total aerobic bacteria count (log cfu/ml) of fresh rainbow trout packed in different flexible
multilayer films under modified atmospheres and fennel essential oil
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Table 3: Results of total anaerobic bacteria count (log cfu/ml) of fresh rainbow trout packed in different flexible
multilayer films under modified atmospheres and fennel essential oil
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Table 4: Results of PV of fresh rainbow trout packed in different flexible multilayer films under modified
atmospheres and fennel essential oil

Y+ 395 10 9, Ve 395 O 39y sl
SIVEAE [+ AASF OIYOAE -/ F0e YIA V£ f0f YIES0% 1+ OO P1G1
ATATAE YRR YIYYEE e VIYYSE [ VY <A0% /- YOI P2G1
YIAYY £/ - \de SISF VL[ YO8 YIg\FE Y. d Y/YVaE. /. yed P3G1
VISYAZ-[- 009 $I§ e Q%[ YO de Y/009E/- OA de TV [ ode P1G2
£181a%+ /- Hdh OIfYSE /.8 Y/YYSE. [ YYh VIAEY /- q58 P2G2
SOV YNE SIEY k[ ) 8d YIFFAE /YO YI¥AQE [ YT P3G2
SIVYAL [ YAde BIXYVE/ YYe YI¥eVE [ ff YISVt g ef P1G3
OIYABE [+ VY YIVY$E- /- OYh V/AY$E-/-Ysih VYYaE- /- FoN P2G3
Y/FAAE -/ aYd £1009% -/ vod Y/SEqE. /. \Yde YXVY £/ ved P3G3
FOAE-/-Y5D YIYAY £ /- ¥NC FIEYSE e uC YIEASE ] o€ P1G4
A+sE.[ Y58 FIONAE [+ - d v/aqft. /.. .d Y/EYSE./ VY P2G4
VAV B[R VIOSY £ [-Y Y€ OIY-§k-fe .0 YIAAAE e« oD P3G4
q/059%+/) ¢ \b AEYa./-F.b O/« AYE«[y 1P YV FE YO P1G5
ADNAE [ YE YIEYVE [ DO ARG SRR WA E DA P2G5
SANAEDA T /95 /- HO? OIVOVE-[- Y02 FIYOFE-]- -2 P3G5

(P> 0) WHlad (gl pre BB giw o 50 alie By glls polie

Different letters showed a significant difference in each of the four columns (p<0.05)

SHID Jeaz ;0 pdy Gllasil Y F alize slo idgs
Saie g )l by e b mls 4 ax g b cwl onls
cails o gme ciolEl gy byles seles 0 TVN
\A

TUN Jlade gl )8 (Si9y il U5 olime
ol olper ool ganaies YIJPE ol sladiges
5 ot ol il dlike Lyl cow alj,


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.6.6.1
https://isfj.ir/article-1-2520-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1400.30.6.6.1 ]

u...uL.u‘ K s C)La.a‘ M‘ LS"L""C"‘""’ )3|

B9 o

Codlld gy a5 wob ola bmbl mbs (Y
S 50 5 S ley 5 gy lulyd ¢ dySllasl
polie 1 gyl gime MolS Lglas 50 ail> g0 Jilae ol il
il oad ganates Y1 33 (oale (59,555 )18 slasly
Gl £g) asls aw bl I (P</o))
Sl (6,5 oo x g Lapld x iy Cilla]
VI U8 ale (59 )8 slajl polie p s)lo sine

P>/ B) Sl sl (gaiudiug

TVN jlage (:55ke avslie Jgazr 42 4245 L (PS4 /- 0)
oAt SO (slaials iz a3l g, b lwosls (o) g
S slail jlade oy i (6l i 59, y0 AS0 5
sl go 4y PGB s 4 (alae FVSVY 55 55
Sl jlade (pieS 0g o ,See VYA Y T gy
G (gan dis P2GL L 1) VYA S50 1,8
Y F ide g N2 sBas,s YO 5 CO2 j5us,s VO
odls olaisl 0934 (6l oy 95 50 09,50 VT
Js92) TVN jlacie (il g 43525 Jgar 4 az g5 b o

oo 3ol phunedl Cxd il i1y (piluol of yad oy Gy dny YT S35 (odle 5158 (595505 SL3L U ol (roSilao dumn e 28 Jgur
AYF pd Slasil sl 9

Table 5: Results of TVB-N of fresh rainbow trout packed in different flexible multilayer films under modified
atmospheres and fennel essential oil
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Table 6: Results of pH of fresh rainbow trout packed in different flexible multilayer films under modified

atmospheres and fennel essential oil
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Fig 1- Results of sensory properties of fresh rainbow trout stored in different flexible multilayer films under modified
atmospheres and fennel essential oil
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Table 7: Analytical variances of effect of type of flexible multilayer films, packing conditions and storage times on

total count of aerobic bacteria, total count of anaerobic bacteria, pH , PV and TVN of fresh rainbow trout
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Abstract

In this study, the effect of different concentrations of three gas mixtures (carbon dioxide,
nitrogen, oxygen), as well as vacuum conditions, and ordinary packagings in 3 types of flexible
4-layer films, containing fennel essential oil were evaluated for extending shelf life of fresh
rainbow trout fish at 4°C. Ordinary conditions as control samples, were compared with four
kinds of modified atmosphere packaging 1)75% CO2+25% N2, 2) 25% CO2+75% N2, 3)%
48C02+48% N2+4% O2 and 4) under vacuum condition, along with injection fennel essential
0il(2% WE/Ws), and samples without essential oil. Fish samples were packaged in different
flexible multi-layer films, PET12/AL7/OPP20/LLD90, PET12/AL7/PET 12/LLD100 , and
PET12/AL7/PA15/LLD90, under MAP. The microbial aerobics and anaerobic counts and the
pH changes, determination of peroxide content, total volatile nitrogen, and sensory properties
of samples were performed on the packaged samples at different 5, 10, 15, 20 days. The
experiments revealed that the gas composition of 75% CO. combined with fennel essential oil
due to high antimicrobial properties of these factors, and 4-layer PET12/AL7 /PA15/ LLD
90(123 ) along with poly amid as a low water vapor transmission rate containers in spite of
less thickness, were used to maintain the long-term of (20 days) fresh trout fish and had a desire
effect on controlling microbial growth and chemical properties, and sensory evaluation of
samples(odor, color, texture, appearance, and taste) were observed better.

Keywords: Modified atmosphere packaging, Fresh rainbow trout, Flexible multi-layer films,
Fennel essential oil
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