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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

£

¥+ 59 10 59, Ve 39, 0 59, Sl
/L0t g08 0/80++/s g0k §/ANLE L/ VYE £/7aVE /D P1G1
0/+ A0t /\ OV £/AAT S /2 YT £/Y04 /A YA ¥/ EE /s 00) P2G1
V/AVE £/ YTe VANEE /0 YTE o/Yoat N Y EIATEEs /0 VA P3G1
VAOT £ /g of VEYEEe g0 o/veat Y. E/VME /) P1G2
o/ rgts /v 00N 0/8 0+ /) VK £/t /v 00n YIS /T P2G2
VIRV IR V/AFE £/ \AC 0/Ag e/ yYde O/FYYE/\YAS P3G2
VVAQEs /Y f VIAoEe /N o/F vt /e TaT ETVRRRL P1G3
0/648+/2 1Y o/\Aos/ A Tath s VI FIAL O /o] P2G3
MYt/ yyed VAL OE /20 sC O/AVYEa /v e s® o/+ it/ d P3G3
AIY O£ /1Y ARETAAN 0/a4s%+ /) oved §IMYE /o YTe P1G4
VLYV o0 B O/VEvE /o] §/ANEE /YR gV YE /vt P2G4
NAEYE: /4 0Y2 AFYYE/VYAP VAYYE /AP o/ /v 000 P3G4
ANVAAES [+ 12 VAT /008 UVAEEe /)P O/TYYHs /A YAC P1G5
AOAZ/+VYP V/igorke/s g0l Vs Aok /) OVE /MY ES /o YYe P2G5
INARRE VAT AOYAL/ VY2 VIATE L /0 YR VAYEEe /007 P3G5

(P> 0) W Hlad (gl pre BB g o 0 alie By slls polie
Different letters showed a significant difference in each of the four columns (p<0.05)


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 2025-11-18 ]

[ 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

WY ¥ b 955 5,5 s goaies PGS L
Sl Sk hled shasi (5eS Se 9,5 VYA
$oaies P2GL L5 1, (Y/AY - logefu/ml) s;lsa o
s N2 JBan,0 YO 3 CO2 jBow,e YO Lls cov
Se5ay (5, oy 5y )0 09,5 WYY Y T g
u-u-’ld)b 4.»).7u de? Le) =L‘>54 Lv w‘ ool uol.m‘
loiolejl b (V Jgu2) s3lsaer slags 551 Gylesd
Gduding byl gy 8y Bllassl sl Bl £o5 a5 Wsls )Las
a5 4l g0 blate Sl adS 55 5 (65l plej
St Ghiled n glogine MlS Dl ail>

(p<‘/‘ V) Qs el (Gsdn SQLQ 6)|9b‘51

@l g Silede St (L oled
VI3 (2l sladiges s3l52 0 slos 25 (IS 3yl
iz Ll )5 o &l bl ol yod o (gkdian
Slaxsl Y F calis 6mey 9 6 C)La‘ EIWON]
6‘0 sCuLu LY d.‘>5.a L| ol 00 4:‘)‘ Y de} B ).n.\a
e Sl G S ab) Wy, (6l plej Do
Dy, bsled wlod ;o e ol 0 9 LSS asleys oS
Jodz a4 azes L (PSe/00) clls o pae ool
or 9 Silere S (hled (xSl i
20,5 Laseine Sl laals wix g5l g, b lasols
Oyleds ool i (6l plen jg, y0 &S
4 @l (O/VOY logefu/ml) slsa o slags 2SU

i aily 31y uiliol ol po o0 gy aitan YT J38 colo (log cfu/ml) g3l (o1 sLo syl A5 iyl (ruSiloo dmaslia Y Jgur
AYF iy Slaxl b gubier 9 oo ol phuwd]

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
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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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