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Packaging Thickness Terlnsﬂe of Oxygen transmission rate Wate‘r vapor
coatines Layers ) sealing film (ml/m’.day) transmission rate
i . ™ day (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

PET: Poly Ethylene Terephthalate; LLD: Low Density Poly Ethylene; AL: Aluminum
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Table 2 Results of total acrobic 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" 4.6440.00' 4.90+0.00™
C3A1 4.30+0.01% 4.61+0.002 5.02+0.01° 5.39+0.00"
Cl1A2 4.304+0.01% 4.6940.00" 4.9540.00" 5.47+0.01°
C2A2 4.0840.02°¢ 4.44+0.01 4.6940.00' 5.25+0.00"
C3A2 4.60+0.00% 5.01+0.02° 5.27+0.00° 5.84+0.00°
C1A3 4.17+0.00% 4.60+0.002 4.90+0.002 5.34+0.008
C2A3 3.95+0.00% 4.3620.00 4.61+0.05 5.140.00°
C3A3 4.81+0.58° 4.91+0.01° 5.19+0.07° 5.69+0.00°
ClA4 4.0440.00% 4.47+0.00' 4.77+0.01" 5.20+0.01
C2A4 3.90+0.00% 4.25+0.01™ 4.5440.01% 5.11£0.01%
C3A4 4.69+0.58% 4.79+0.00° 5.09+0.00° 5.54+0.00°
C1A5 4.600.00% 4.8440.00¢ 5.17+0.00° 5.69+0.00°
C2A5 4.304+0.01% 4.58+0.00" 5.01+0.02° 5.54+0.00°
C3A5 4.90+0.00° 5.16%0.00° 5.54+0.01° 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° 2.39+0.00°
C3Al 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" 2.9120.00¢
C2A2 1.91+0.01% 2.55+0.00" 2.51+0.00" 2.74+0.00’
C3A2 2.43+0.00¢ 2.85+0.00¢ 2.91+0.00¢ 3.21+0.00¢
C1A3 2.04+0.00" 2.55+0.008 2.6440.008 2.81+0.00"
C2A3 1.81£0.00' 2.3440.00/ 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" 2.3140.00" 2.4140.00" 2.71+0.00%
C2A4 1.55+0.01" 2.11+0.00 2.31+0.00™ 2.56+0.00™
C3A4 2.19+0.00" 2.4140.00' 2.56+0.00" 3.03+0.00"
C1A5 3.32+0.00° 3.54+0.00° 3.79+0.00° 4.14+0.00°
C2A5 3.14+0.00° 3.2440.00° 3.5440.00° 4.02+0.00°
C3A5 3.4440.00° 3.8440.00° 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
ClAl 1.99+0.00™ 2.47+0.01° 2.60+0.00’ 2.84:+0.00¢"
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' 3.1140.01°%
Cl1A2 2.39+0.008 2.8440.00" 2.9540.00" 3.17+0.019F
C2A2 2.1740.01% 2.7040.09° 2.77+0.01" 3.01+0.02%
C3A2 2.69+0.00¢ 3.1240.02¢ 3.17+0.01¢ 3.47+0.01°
Cl1A3 2.30+0.01 2.8140.01° 2.86+0.03% 3.08+0.01°%
C2A3 2.0740.01 2.6240.04" 2.8140.01%" 2.954+0.00™"
C3A3 2.60+0.00° 3.01+0.02¢ 3.02+0.14¢ 3.39+0.00%
ClA4 2.1740.01! 2.60+0.00" 2.69+0.00' 3.01+0.02%
C2A4 1.8440.00 2.40+0.01 2.6040.00/ 2.84+0.00¢"
C3A4 2.4740.01° 2.6940.008 2.8440.00%" 3.3240.01%°
C1A5 3.47+0.01° 3.69+0.02° 3.9540.00° 4.50+0.01°
C2A5 3.30+0.01° 3.39+0.00° 3.69+0.00° 4.30+0.057°
C3A5 3.60+0.00° 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).

'Y



).i.,\._:.x_ﬁUa_u\ LSLAx_ﬁLﬂ.S B ol Cw‘ JA..MAS‘ Ghodlunn j\

Sl Dl Lo ils 5 5 st

S 5 pss SW Il SW s pH 65, 5 o2l o 2t
RS 5 35 5o et b 3 dald Wl 4 b e o s
\)S%;@Lﬁf¢y,¢,>‘J,\qu;pH e
el 3ay e b (COy ds s Ve 5 Ny sy ¥)
D St £ 8 5 ) S35 S S el g bl 4
ol asls pH - ol ks 55 sy b1

S SLA L gloanny & Ldowy 4 pl & Ak
L oS cnl pH et 0 208 bl 4 a4 ol Y
] el ciles pH &l ot Ol 03 o onl s
b il i ol b alie auls Oliise 51 o
(COz a3 Ve 5 Ny a5 ¥0) 58 55 b 31 i
ol e Y s gl slagld ol s 4 O
sl Olis s s S eslizad § e S| (5550l e
Ves Nodwosn ¥ 58 byl i by e Ll 2 0 e
L3 S i e Sl Y Sl SW 5 (COy s s
Gl 5 COp s Ve 58 by pH &l uis o 2eS
Ll ot b e PH Olis i 5 ol Y e
Lo ol mls 8 el COz o Ve Jles 5 00
[N] czls cilas pH @il uss Ol 5 5 S Guis
sodd Pl il L gt I S0s e 5
i b PH g5y - ¥ ar ploilhasl glaoild
Lo sl s on S Sl a3 Yogles 53 (g343
A el 5, Ve Ik s il sballe L3 pPH ol
el COp VL clale o sl OLES ol el gla L5
S (6393 o Al Lde see SIS HpSB pl talS
L] ctls gl Gt ol i b S

SPH Slis 1 eds 5ol jieadl 3 2y s
o b oy 5o e il o3 S S Lde e Sl
G5 il ol ios S5 aallas 35,0 51 8 Sl
SLS 5 e ok J 28 jaaall) Ll d co plasles
o GBI L 5 (o SaSlies 5 055 ) laslS il
oS Ll 5lags S sl 5500 Sk o Y Sl 5 Y
Ol s ea s VY Sl S WYV E s b 6 58
L e 4 i o SauSles s s pH , 5CO;
S e 3 W 4y o8 6 S e Y
G L g ol ml S s b)) o SASTiss
[¥v] el cilbs S

\YY

pH -¢-v

2 el (gluaty S SES i PH ol s
53 0 sl il 5 Um0y o sla ol
S PH Oljpe el b Gllos .ol 0 o313 0L 0 J s
et 53 (g Oy e b el gluazas SUis
Ol o mls o omils Jialsl 5 ials Ws) Layles
sl ¢ ol L C2A1 jLas 4 by e (WALPH
“ > sda—s s PET12/AL7/PET12/LLD100
SES Aoss T op Sl S8 Ao s Ve il Ll 2
PH Ol 0 5VL s (M5 500V 51 ey 03558
Yol dL L C3AS L ws e by e (2/0))
58 Gy 05k tvaie s PET12/AL7/LLD100Y
bl LT L glae s 65060 5051 Sl
slaold ¢ 50) Js la, 55U s Ol 3 (V)
S5 (oSS 0Ly 5 (gt gl b s Cillanl
GLaOl £ 5) 5 (106 Olo3 X (g Loyl 2) ilize
s obme PH s o (1SS 0bey x pdyillanl
(bt l o %y llans! Slasld) ¢ ) blise ol 1
Lasl i % dyUanil LGl ¢ 43) 4l aw Sl
Sk Gl e S5 (1SS O3 X (gt
(D> /0 0) L3I ol (huaren i SiSPH

e S 5 (ALYT) 255 GLI 5 (AL:12) Uyl GLI
sy Al s me bl sl wa b (Yl SW)
Ly oo by s Llize Jl op 2 o8 8 amd Olg e IS
IS S5 el 4 &Y e O w by e pH ol s
L) OF 5l dns 5 el (COp asys Ve 5 Ny s s V)
Of e ool il 1) 3 op sz o ol s o Y L
5 bl e aS el COy e bale o)l
gt 2y L COY S5 5l Jol Sy Sl
“03 8 o) 8 S5 s SESPH ials csl 1 el
2l S 8 S5 ) s PH s Sl o5 5k
Sler SL s s eSS Ol b v e s,
4 Gt oS Sy D8 ol 5 Calis bl 4 4N
55 s ol ails pH g5, 1 2 e &5 ool O Sl
S i Y an Gl 5 5 a0 bl 4 el
I pH)lmd);;_ﬁjeuuwlf)b;ﬁm)@p

Lsls



Y44 Ban NV 092 NA e)LA..J:

DOI 10.29252/fsct.17.11.09

d.i‘.l.b (t.iuj(jl&

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 4.0240.10° 3.96+0.09° 4.17+0.10° 3.90+0.09®
C2A1 4.01+0.10% 3.9340.09° 4.11+0.10° 3.84+0.118
C3A1 4.0440.102 3.98+0.09° 4.1940.10%° 4.0620, 100"
Cl1A2 4,084+0.102 3.99+0.09° 4.2640.10%° 3.99+0,09°<fe
C2A2 4.06+0.10 * 3.96+0.09° 4.2240.10%° 3.98+0,09°¢fe
C3A2 4.10+0.102 4.0240.102 4.3040.10%° 4.1240.05%¢
C1A3 4.07+0.10 ® 3.98+0.09° 4.17+0.12%¢ 3.97+0.099%
C2A3 4.05+0.10 * 3.95+0.09° 4.16+0.10* 3.94+0.099
C3A3 4.09+0.10 * 4.01+0.10 ® 4.20+0.13%¢ 4.1140.10%%
ClA4 4.0440.102 3.97+0.09° 4.18+0.10° 3.9240.09°%
C2A4 4.0240.102 3.94+0.09° 4.15+0.10* 3.91+0.09
C3A4 4.06+0.10 * 4.0040.09° 4.19+0.12%¢ 4.0540.13°%f
Cl1A5 4.10+0.10 4.01+0.09° 4.36+0.11* 4.24+0.10°
C2A5 4.08+0.10 * 4.0040.09° 4.3140.10%° 4.17+0.10*
C3A5 4.12+0.10 ° 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- — j)¢ he™ 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 Ii‘zef‘“g Times g0 885" 0.000  71139.623"  0.000  970.652"  0.000 44.177"  0.000
Interaction (C*A) 0.800™  0.604 151.840™ 0.000 11.2667  0.000 0.158™ 0.996
Interaction (C*Z) 1.452™  0.201 305.944" 0.000 113647  0.000 2.471 0.027
(A*Z) Interaction 1.424™  0.164 542.927" 0.000 53057 0.000 3.0517  0.001

(C*A*Z) Interaction | 0.968™  0.513 173.327" 0.000 7.1327 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% CO,)), 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%
CO,+ 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%
No+ 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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