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Table 1 Analytical characteristics of container (4-layer) used in this research

Tensile of

Oxygen transmission Water vapor

ciS e EEBroth " b e s biKS IS 5,ls

2. Dichloran18%Glycerol
3. Entribacteriaceae Enrichment Broth

YoY

Samples Layers Thickness sealing film rate transmission rate
() ) (ml/m’.day) (g/m’.day)
PET/AL/OPP/LLD  12/7/20/100 139 60.15 0 0.139
PET: Poly Ethylene Terephthalate; OPP: Oriented Poly Propylene; LLD: Low Density Poly Ethylene; AL:
Aluminum
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Table 2 Results of total aerobic bacteria count (log cfu g™') of processed prunes packed in flexible
multilayer film under modified atmospheres and orange and lemon essential oils

Treatment Day 15 Day 30 Day 45 Day 60
EI1G1 3.01£0.02% 3.30+0.01" 3.69+0.00' 4.04+0.00"
E2G1 2.87+0.00¢ 3.11+0.01" 3.64+0.00' 3.90+0.00™
E3Gl 3.30+0.01* 3.61+0.008 4.02+0.01° 4.39+0.00"
E1G2 3.30+0.01% 3.69+0.00" 3.95+0.00" 4.47+0.01°
E2G2 3.08+0.02% 3.4440.01 3.69+0.00' 4.25+0.00"
E3G2 3.60+0.00® 3.01+0.02° 4.27+0.00° 4.84+0.00°
E1G3 3.17+0.00% 3.60+0.008 3.90£0.00° 4.34+0.002
E2G3 2.95+0.00% 3.36+0.00" 3.61+0.05 4.14+0.00'
E3G3 3.81+0.58" 3.91+0.01° 4.19+0.07° 4.69+0.00°
E1G4 3.040.00% 3.47+0.00' 3.77+0.01" 4.20+0.01'
E2G4 2.90:£0.00% 3.15+0.01™ 3.70+0.01* 3.95+0.01%
E3G4 3.69+0.58%® 3.79+0.00° 4.09+0.00¢ 4.54+0.00°
E1G5 3.60+0.00® 3.84+0.00¢ 4.17+0.00° 4.69-+0.00°
E2G5 3.30+0.01% 3.58+0.00" 4.01+0.02° 4.54+0.00°
E3G5 3.90:0.00° 4.160.00 4.54+0.01° 5.28+0.00°

Different letters showed a significant difference in each of the four columns (p<0.05).
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Table 3 Results of mold and yeast count (log cfu g™') of processed prunes packed in flexible
multilayer film under modified atmospheres and orange and lemon essential oils

Treatment Day 15 Day 30 Day 45 Day 60
E1GI 1.69+0.00™ 2.17+0.00™ 2.30+0.00" 2.54+0.00"
E2G1 1.39+0.01° 1.87+0.00° 1.99+0.00° 2.39+0.00°
E3Gl 1.99+0.00' 2.30+0.00' 2.39+0.00' 2.81+0.00'
E1G2 2.13+0.00¢ 2.58+0.00" 2.69+0.00" 2.910.00%
E2G2 1.91+0.01 2.55+0.00" 2.51+0.00’ 2.74+0.00
E3G2 2.43+0.00" 2.85+0.00" 2.91+0.00¢ 3.21+0.00¢
E1G3 2.04+0.00" 2.55+0.00° 2.64+0.00° 2.81+0.00"
E2G3 1.81+0.00' 2.34+0.00’ 2.55+0.00' 2.69+0.00'
E3G3 2.34+0.00° 2.74+0.00° 2.85+0.00° 3.13+0.00°
E1G4 1.89:+0.00% 2.31+0.00¢ 2.41+0.00 2.71+0.00¢
E2G4 1.45+0.01" 1.95+0.00" 2.10+0.00™ 2.50+0.00™
E3G4 2.19+0.00" 2.41+0.00' 2.56+0.00" 3.03+0.00"
E1G5 3.32+0.00" 3.54+0.00" 3.79+0.00° 4.14+0.00°
E2G5 3.14+0.00° 3.24+0.00° 3.54+0.00° 4.02+0.00°
E3G5 3.44+0.00° 3.84+0.00° 4.14+0.00* 4.62+0.00*

Different letters showed a significant difference in each of the four columns (p<0.05).
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Table 4 Results of pH of processed prunes packed in flexible multilayer film under modified
atmospheres and orange and lemon essential oils

Treatment Day 15 Day 30 Day 45 Day 60
EIGI 4.02+0.10° 3.96+0.09° 4.17+0.10™ 3.90+0.09®
E2G1 4.01+0.10° 3.93+0.09* 4.11%0.10° 3.84+0.118
E3G1 4.04+0.10° 3.98+0.09° 4.19+0.10%° 4.06+0.10°%"
E1G2 4.08+0.10° 3.99+0.09° 4.26+0.10™ 3.99+0.09°f
E2G2 4.06+0.10 * 3.96+0.09° 4.22+0.10™ 3.98+0.09°f
E3G2 4.10+0.10* 4.02+0.10° 4.30+0.10™ 4.12+0.05"¢
E1G3 4.07+0.10 3.98+0.09° 4.17+0.12%¢ 3.97+0.09%
E2G3 4.05+0.10 3.954+0.09° 4.16+0.10 3.94+0.09%
E3G3 4.09+0.10 4.01+0.10 4.20+0.13%° 4.11+0.10%%
E1G4 4.04+0.10° 3.97+0.09° 4.18+0.10%° 3.9240.09°%
E2G4 4.02+0.10% 3.9440.09° 4.15+0.10 3.89+0.09"
E3G4 4.06+0.10 * 4.00+0.09* 4.19+0.12%° 4.05+0.13%%"
E1G5 4.10+0.10 * 4.01+0.09 4.36+0.11% 4.24+0.10°
E2G5 4.08+0.10 ® 4.00+0.09* 4.31+0.10%° 4.17+0.10
E3G5 4.1240.10 4.06+0.10° 4.39+0.11° 4.51+0.11°

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

Table 5 Analytical variances of effect of type of essential oils, packing conditions and storage times
on total count of aerobic bacteria, total mold and yeast (log cfu g ), and pH of processed prunes
packed in flexible multilayer film

Total aerobic Mold and Yeast pH
Variables (F) (P) (F) (P) (F) (P)
Effect of Essensial Oils(E) 445,028  0.000  35556.847°  0.000 11.970"  0.000
Effect of Packing Conditions (G) 141724  0.000  170101.917" 0.000 16.820"°  0.000
Effect of Storage Times(Z) 878.885"  0.000  71139.623" 0.000 44.177"  0.000
Interaction(GxE) 0.800™  0.574 151.840"  0.000 0.168™  0.996
Interaction (ExZ) 1.452™  0.201 295944 0.000 2.471°  0.033
Interaction(GxZ) 1.424™  0.164 542927 0.000 29517  0.001
Interaction (ExGxZ) 0.968™  0.513 173.3277  0.000 0.129™  1.000

The sign ** represents a significant difference (p<0.01).
The sign * represents a significant difference (0.05<p<0.01).
The sign ™ represents no significant difference (p<0.01).
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Fig 1 Results of sensory properties of processed
prunes packed in flexible multilayer films under
modified atmospheres and orange and lemon
essential oils in different sorage times
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Table 7 Analytical mean-square(MS) of effect of type of essential oils, packing conditions and
storage times on sensory properties of processed prunes packed in flexible multilayer film

MS
Variables ‘ Odor ‘ Taste ‘ Color ‘ Appearance ‘ Texture
Effect of Essensial Oils(E) 12.097%* 7.565%* 13.891#* 14.363%* 13.986**
Effect of Packing Conditions (G)  15.982** 16.064** 8.316%* 6.704** 8.347**
Effect of Storage Times(Z) 188.038**  126.886**  148.049** 156.227** 127.653**
Interaction(GxE) 0.367** 0.243** 0.537** 0.416** 0.942%*
Interaction (ExZ) 1.240** 0.915%* 0.661** 1.789** 1.195%*
Interaction(GxZ) 1.951** 1.437%* 2.196** 1.249** 0.967**
Interaction (ExGXZ) 0.340** 0.544** 0.966** 0.694** 0.709**

The sign ** represents a significant difference (p<0.01).
The sign * represents a significant difference (0.05<p<0.01).
The sign ™ represents no significant difference (p<0.01).
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ARTICIE INFO ABSTRACT

Article History: In this project, the effect of different concentrations of three types of gas mixtures
(carbon dioxide, nitrogen) ,as well as vacuum condition and ordinary condition as

Received 2021/ 06/ 25 control and also essential oils of orange and lemon were evaluated for extending

Accepted 2021/ 11/ 16 shelf life of processed prunes at 25 °C in one 4-layer container(139 1) . Non-gas

and essential oils injection packaging as control samples, were compared with
four types of modified atmosphere packaging 1)80% CO2 + 20% N2 ; 2) 20%

CO2 + 80% N2 ; 3) 50% CO2 + 50% N2, and 4) under vacuum condition ,
Keywords: combined with injection of orange and lemon essential oils and samples without
essential oil. Experiments were performed on samples as follows microbial test
(aerobics count, mold and yeast count ) and chemical pH test and organoleptic test
in different times 15,30 45,60 ( during 2 month). The results were analyzed in a
completely randomized design using SPSS statistical software (Ver:22) and
Duncan’s multiple range test method, with confidence level of 95% (P <0.05).
The shelf life ,of processed prunes samples were reported with orange essential oil
under conditions, vacuum;80% CO, ; 50% CO, & 20% CO, ; 60, 60, 45,40 days,
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respectively, and ordinary conditions 30 days, with lemon essential oil under,
10.52547/fsct.18.121.20 vacuum conditions 55 days , in gas compositions 80% CO, ; 50% CO, ; 20%
CO, & control conditions 55, 40, 30 , 20 days, without essential oils,under
conditions vacuum;80% CO, ; 50% CO, ; 20% CO, & ordinary conditions 45, 45,
30, 25, 15 days, respectively. The best conditions belonged to samples containing
orange essential oil under vacuum and 80% CO, , which were prolonged the shelf
life of processed prunes for 60 days, and had desirable effects on amount of pH
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n_zand2008@yahoo.com properties of these factors.
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