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Table 1 Analytical characteristics of containers used in this research
Packaging Thickness Ter-1s1le of Oxygen transmission rate Wate.r vapor
coatines Layers () sealing film (ml/m’.day) transmission rate
8 . N) o (g/m’.day)
PET/AL/LLD 12/12/100 124 58.88 0 0.11
PET/AL/LLD 12/7/100 119 48.89 0 0.50
PET/AL/PET/LLD 12/7/12/100 131 61.03 0 0.089
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PET: Poly Ethylene Terephthalate; LLD: Low Density Poly Ethylene; AL: Aluminum
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1. Yeast Extract Glucose Chloramphenicol Agar
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Table 2 Results of total aerobic bacteria count (log cfu g") of dried kashk packed in flexible
multilayer films under modified atmospheres

Treatment Day 15 Day 30 Day 45 Day 60
ClAl 4.0140.02% 4.30+0.01" 4.69£0.00' 5.04=0.00"
C2A1 3.84+0.00" 4.11+0.01" 4.64+0.00" 4.90+0.00™
C3A1 4.30+0.01% 4.61+0.002 5.0240.01° 5.39+0.00"
C1A2 4.30£0.01 4.69+0.00" 4.95+0.00" 5.47+0.01°
C2A2 4.08+0.02% 4.44+0.017 4.69+0.00' 5.25+0.00"
C3A2 4.60+0.00™ 5.01+0.02° 5.27+0.00° 5.8440.00°
CI1A3 4.17+0.00% 4.60+0.002 4.90:£0.00° 5.340.00°
C2A3 3.95+0.00% 4.36+0.00¢ 4.61+0.05' 5.14+0.00!
C3A3 4.81+0.58" 4.9120.01°¢ 5.19+0.07° 5.69+0.00°
ClA4 4.04+0.00% 4.47+0.00' 4.77+0.01" 5.204+0.01°
C2A4 3.90+0.00% 4.25+0.01™ 4.54+0.01% 5.11+0.01%
C3A4 4.69+0.58% 4.79+0.00° 5.09+0.00¢ 5.54+0.00°
Cl1A5 4.60+0.00™ 4.84+0.00¢ 5.17+0.00° 5.69+0.00°
C2A5 4.30+0.01% 4.58+0.00" 5.01+0.02¢ 5.54+0.00°
C3A5 4.90+0.00" 5.16+0.00° 5.5440.01° 6.17+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 Coliform bacteria count (log cfu g) of dried kashk packed in flexible
multilayer films under modified atmospheres

Treatment Day 15 Day 30 Day 45 Day 60
ClAl 1.69+0.00™ 2.17+0.00™ 2.30+0.00" 2.54+0.00"
C2A1 1.39+0.01° 1.87+0.00° 1.99+0.00° 2.390.00°
C3A1 1.99+0.00' 2.30+0.00" 2.39+0.00" 2.81+0.00'
C1A2 2.13+0.00° 2.58+0.00" 2.69+0.00" 2.91:0.00°
C2A2 1.91+0.01 2.55+0.00" 2.5120.00’ 2.74+0.00’
C3A2 2.43+0.00" 2.85+0.00¢ 2.91+0.00¢ 3.21+0.00¢
Cl1A3 2.04+0.00" 2.55+0.00° 2.64+0.00° 2.8120.00"
C2A3 1.81+0.00" 2.34+0.00' 2.55+0.00' 2.69+0.00"
C3A3 2.34+0.00° 2.74+0.00° 2.85+0.00° 3.13+0.00°
ClA4 1.89+0.00¢ 2.31+0.00¢ 2.41+0.00¢ 2.71+0.00¢
C2A4 1.55+0.01" 2.1140.00" 2.310.00™ 2.56+0.00™
C3A4 2.19+0.00" 2.4140.00' 2.56+0.00" 3.03+0.00"
Cl1A5 3.3240.00° 3.5440.00° 3.79+0.00° 4.14+0.00°
C2A5 3.14+0.00° 3.24+0.00° 3.54+0.00° 4.02+0.00°
C3A5 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 mold and yeast count (log cfu g') of dried kashk packed in flexible multilayer
films under modified atmospheres

Treatment Day 15 Day 30 Day 45 Day 60
CIA1 1.99+0.00™ 2.47+0.01° 2.60+0.00’ 2.84+0.00F
C2A1 1.69+0.00° 2.17+0.01% 2.30+0.01% 2.69+0.00"
C3A1 2.30+0.00" 2.60+0.00" 2.69+0.00' 3.11+0.01°%
C1A2 2.39+0.008 2.84+0.00" 2.95+0.00" 3.1740.01%"
C2A2 2.17+0.01% 2.70+0.098 2.77+0.01" 3.01+0.02%
C3A2 2.69+0.00¢ 3.12+0.02¢ 3.17+0.01¢ 3.47+0.01¢
C1A3 2.30+0.01° 2.81+0.01° 2.86+0.038 3.08+0.01°%
C2A3 2.07+0.01 2.62+0.04" 2.81+0.01" 2.95+0.00%"
C3A3 2.60+0.00° 3.010.02° 3.0240.14° 3.3940.00%
ClA4 2.17+0.01° 2.60+0.00" 2.69+0.00' 3.01+0.02%
C2A4 1.84+0.00" 2.40+0.01 2.60+0.00" 2.84+0.00%"
C3A4 2.47+0.01° 2.69+0.002 2.84+0.002" 3.3240.01%
C1A5 3.47+0.01° 3.69+0.02° 3.95+0.00° 4.50+0.01°
C2A5 3.30+0.01° 3.39+0.00° 3.69+0.00° 4.30+0.057°
C3A5 3.600.00° 4.01+0.00° 4.30+0.01° 4.77+0.00°

Different letters showed a significant difference in each of the four columns (p<0.05).
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Table 5 Results of pH of dried kashk packed in flexible multilayer films under modified atmospheres

Treatment Day 15 Day 30 Day 45 Day 60
Cl1A1 4.02+0.10° 3.96+0.09° 4.17+0.10™ 3.90+0.09
C2A1 4.01+0.10* 3.93+0.09* 4.11%0.10° 3.84+0.118
C3A1 4.04+0.10° 3.98+0.09° 4.19+0.10%° 4.06+0.10°%"
Cl1A2 4.08+0.10° 3.99+0.09° 4.26+0.10™ 3.99+0.09%f
C2A2 4.06+0.10 3.96+0.09° 4.22+0.10™ 3.98+0.09°¢f
C3A2 4.10+0.10* 4.02+0.10° 4.30+0.10™ 4.12+0.05"¢
C1A3 4.07+0.10 3.98+0.09° 4.17+0.12%¢ 3.97+0.09%
C2A3 4.05+0.10 3.954+0.09° 4.16+0.10 3.94+0.09%
C3A3 4.09+0.10 * 4.01+0.10 4.20+0.13%° 4.11£0.10%%
ClA4 4.04+0.10° 3.97+0.09° 4.18+0.10%° 3.9240.09°%
C2A4 4.02+0.10% 3.9440.09° 4.15+0.10 3.91+0.09"
C3A4 4.06+0.10 * 4.00+0.09° 4.19+0.12%° 4.05+0.13%%"
CI1AS 4.10+0.10 4.01+0.09 4.36+0.11% 4.24+0.10°
C2A5 4.08+0.10 ® 4.00+0.09* 4.31+0.10%° 4.17+0.10
C3A5 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 6 Analytical variances of the effect of type of flexible containers, packing conditions and
storage times on the total count of aerobic bacteria, total Coliform, mold and yeast (log cfu g ), and

pH of dreid Kashk
Total count Coliform Mold and Yeast pH
Variables (F) (P) (F) (P) (F) (P) (F) (P)
Effect of Flexible Multi-— 4)¢ ooe™ 0000  36826.847"  0.000  360.825"  0.000 12.070"  0.000
Layer Packs (C)
Effect of Packing 138.724"  0.000 166101.917 0.000 2128.434" 0.000 16.820"  0.000
Conditions (A)

Effect of K(ecef‘“g Times g0 885" 0.000  71139.623"  0.000  970.652"  0.000 44177  0.000
Interaction (C*A) 0.800™  0.604 151.840"  0.000  11.266"  0.000 0.158™  0.996
Interaction (C*Z) 1.452™ 0201  305.944™  0.000 11364 0.000 2471°  0.027
(A*Z) Interaction 1.424™  0.164  542.927"  0.000  5.305 0.000 3.051 0.001

(C*A*Z) Interaction | 0.968™  0.513 1733277 0.000  7.132"  0.000 0.133™  1.000

The sign ** represents a significant difference (p<0.01).
The sign * represents a significant difference (0.05<p<0.01).
The sign ns represents no significant difference (p<0.01).
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In this study the effect of different concentrations of three gas mixture (carbon dioxide, nitrogen,
oxygen), vacuum conditions and also ordinary conditions as control and flexible multi-layer films for
extending shelf life of dried kashk at 20 °C were evaluated. Ordinary conditions as control packaging
were compared with four type of modified atmosphere packaging: ((70% N, + 30% CO,), (48% CO,
+48% N, +4% 0,), (30% N, + 70% COy,)), and vacuum conditions, in this project. These samples,
(Dried Kashk) were packaged in different flexible multi-layer films under modified atmosphere
packaging, 3-layer {PET(12)/ AL(12) (100)},4-layer {PET(12)/AL(7) /PET(12)/LLD (100) } and 3-
layer {PET(12)/AL(7)/LLD(100)}. Experiments were performed on samples as follows (total aerobics
count, total anaerobic count, pH <organoleptically evaluations, and analyzed by SPSS. The shelf life ,
dried kashk were reported in 4-layer , under conditions (70% CO, + 30% N, ) & (vacuum) & (48%
COyt 48% Nyt 4% O,) 60, 55, 45 days in (30% CO, + 70% N, ) and in ordinary conditions were 40 ,
30 days, in 3 layer (AL:12), under conditions (70% CO, + 30% N, ) & (vacuum) & (48% CO,+ 48%
N+ 4% Oy) 50, 45, 35 days and in (30% CO, + 70% N, ) and in ordinary conditions were about 30,25
days, with 3 layer (AL:7), under conditions (70% CO, + 30% N,) & (vacuum) & (48% CO,+ 48%
Nyt 4% O,) 40, 35, 30 days, in (30% CO, + 70% N, ) conditions 25 days and in ordinary condition
were 20 days.

Therefore, the useing of gas composition (30% nitrogen and 70% carbon dioxide) and packaging with
4-layers were used to maintain the long-term and antimicrobial properties of dried kashk and have a
good effect on the amount of pH was better.

Keywords: Modified atmosphere packaging, Microbial population , Dried kashk, Flexible multi-layer
films.
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