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Table 1 Properties of raw milk and standardized milk used in this study

milk Properties Raw milk standardized milk
Acidity (D) 14.5+0.2 16+0.27
Solid Nonfat dry matter (%) 8.4+0.11 10.8+0.14
Fat (%) 3.4+0.08 1.5+0.007
pH 6.78+0.15 6.65+0.18
Antibiotic test Negative Negative
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Fig 1 The simultaneous effect of nano-clay (A) and
essential oil (B) on thefilm thickness
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Fig 2 Related electron microscope image %0/75Nano-clay(A) , %1/5 Nan-oclay (B) and Sodium caseinate(C)
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Table 2 Antimicrobial activity of films produced against Spergeus Naiger fungi

Essential oil

Sample Nano clay Zone azrea
(%) (ppm) (mm”)
Control Sample 0 0 0
1 0/75 500 14/94+0/02°
2 0/75 250 12/20+£0/02 °
3 0/75 150 10/83+0/04°
4 0/75 100 7/03+0/02¢

Fig 3 image of microbial cﬁiture
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Table 3 ANOVA of the process variables on the responses of probiotic yogurt

Mean square DF Source
offifdobacterion Lacrobacitus A9 pH

2.30%** 1.434%** 256.05%* 0.396%* 1 Temperature (a)
0.55%* 0.01™ 1132.84** 0.212%* 2 Packaging (b)
7.04%* 2.00%* 8103.32%* 1.447%* 3 Time (c)
0.001™ 0.01"™ 53.79%* 0.0003* 2 a*b
2.13%* 0.88** 2372.7%* 0.335%** 3 a*c
0.08"™ 0.09" 172.3** 0.011%* 6 b*c
0.006™ 0.10™ 19.39" 0.002" 6 a*b*c
0.020 2.17 86.0 0.02 48 Error

** Significantly at level of p<0.01; * Significantly at level of p<0.05; ns (not significant)

Table 4 mean comparison of interaction effect of temperature and storage time on the survival of
Lactobacillus acidophilus (log cfu/ml)

21 14 7 1 Temperature/time
8.22+0.09° 8.34+0.08° 8.39+0.10° 8.36+0.07° 4C°
7.62+0.21¢ 7.994+0.10° 8.21£0.10° 8.41+0.09° 15¢C

*Non-similar alphabets in each column indicate a significant difference (p <0.05)
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Table 5 mean comparison of interaction effect of temperature and storage time on the survival of
Bifidobacterium Animalis (log cfu/ml)

21 14 7 1 Temperature/time
7.06+0.10° 7.19+0.10° 7.35+0.13* 7.44+0.11° 4C°
6.14+0.09° 6.86+0.13¢ 7.16+0.2" 7.44+0.11° 15¢C

*Non-similar alphabets in each column indicate a significant difference (p <0.05)
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Due to the high consumption of yogurt, this product is suitable for transferring probiotic bacteria to
humans. The survival of a sufficient number of these bacteria during storage until the
consumptiontime isthe basic limitation for the proper effect of these bacteria on the body. In this study
the caseinat sodium film containing nanoclay and Echinophora Platyloba essential oilwas used in
order to possibility of using biodegradable packaging as well as its effect on the viability of probiotic
bacteria to cover the contents of yogurt. The samples were stored at 4 and 15 © C for 21 days. The
effect of packing material on the survival of Lactobacillus acidophilus was not significant, while on
the growth of Bifidobacterium was significant. The highest number of bacteria was observed in the
coating containing 1.5 grams of nanoclay and the lowest number of containers containing 0.75 grams
of nanoclay. By increasing storage temperature and time, simultaneously, the process of decreasing
the number of live bacteria was accelerated .the reduction of Lactobacillus acidophilus bacteria at 15 °
C after three weeks of storage / 0 was a logarithmic cycle, while in the same situation, the number of
Bifidobacterium analisis bacteria decreased by 1.3 times, indicating a higher resistance of
Lactobacillus acidophilus to acidic conditions of yogurt during the storage time. At 4 ° C, there was
no difference in mean pH and acidity between different packaging samples, but there was a significant
difference between all packaging samples at 15 © C. The highest decrease in pH and maximum acidity
was due to the packing of 1.5 g of nanoclay in the end of the storage time

Key word: Echinophora platyloba essenstial oil, Probiotic, Sodium casheinate, Set yogurt, Nanoclay
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