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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
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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
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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

Vosals digas ;5 959, 1) W Lal,s e g 59,0 F
Lyl s ot g, VY Y F Gl L ool jen g 3,
G2 5G3 3 Ll s o 959, VF Gl (655 oS5
Kges 3 9 39y V0 W Lalpd S 5 5, 1) g 59, )Y

(Y Jgoz) ol 53,155 59, ¥ aalis

WYY w¥ F Ol ob YT 5 obe o Bule oo
¥ G2,G3 Gl 535 ol p luls cov (9,50
2ol aiged )3 5 55,0 F M Laul,d o g 35, 1Y 5 )4
Lyl s cot 9,50 VWY Y F Sl 0 oy 59, 4
59, V2 G2 5G3 S5 L g 59, VAGL 55 wloS 5

\Al


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

[ Downloaded from isfj.ir on 2025-12-17 ]

[ DOR: 20.1001.1.10261354.1400.30.6.6.1 ]

Fe (V6 ol oM pale dlas

S L Slas (53lsn Sl Sl Slani p (65l Gloj 3 Gt byl pd pdy Sllasl S 5T il ylg 4505 Y Jguz

YT J38 o2l g9, PH 9 PV TVN (slgp o
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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