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3. Cozmuta et al.,
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Table 1 Percentage and size of materials for film production by sol-gel method

Matter ( %)
Type of material S°1 S2 S3 S4
LDPE 100% 98.5 % 955 % 925 %
Ag 0% 1% 3% 5%
Tio, 0% 0.5 % 1.5% 25%
Weight of materials for film production (gr)
LDPE 12 11.82 11.46 11.10
Ag 0 0.12 0.36 0.60
Tio2 0 0.06 0.18 0.30
5. Sample
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6. Brain Heart Infusion
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Table 2 Descriptive statistics of the effect of different types of films on the diameter of the colony
insufficiency of E. coli, Staphylococcus aureus, Candida albicans and Aspergillus Niger (mm)

Average Sample type
4.28+.0.05 Sol- Gel film (Ag 1 % + Tio, 0.5 % )
8.46+0.10 Sol- Gel film ( Ag 3 % + Tio, 1.5 %) '
12.64+0.06 Sol- Gel film ( Ag 5 % + Tio, 2.5 %) - col
0.00+0.00 BLANK
4.39+0.00 Sol- Gel film (Ag 1 % + Tio, 0.5 %)
10.24+.0.03 Sol- Gel film ( Ag 3 % + Tio2 1.5 %)
Staphylococcus aureus
15.41+.0.05 Sol- Gel film ( Ag 5 % + Tio2 2.5 %)
0.00+0.00 BLANK
2.74+.0.00 Sol- Gel film (Ag 1 % + Tio, 0.5 % )
8.14+0.19 Sol- Gel film ( Ag 3 % + Tio, 1.5 %)
11.73+.0.13 Sol- Gel film ( Ag 5 % + Tio 2.5 % ) Aspergillus Niger
0.00+0.00 BLANK
2.73+£.0.14 Sol- Gel film (Ag 1 % + Tio, 0.5 % )
6.32+.0.02 Sol- Gel film ( Ag 3 % + Tio, 1.5 %)
Candida albicans
12.72+.0.09 Sol- Gel film ( Ag 5 % + Tio, 2.5 %)
0.00+0.00 BLANK
ENTERO PSYCHROPHILES MESOPHYLUS
BACTERIACEAE

M Sol-Gelfilm ( Ag1 % + Tio2 0.5 %)

Sol-Gelfilm ( Ag3 % + Tio2 1.5 %)

W Sol- Gel film ( Ag5 % + Tio2 2.5 %) M Blank
M Blank o
n ~
g « n S| M~ R
o . ﬁ%—g N;SKD ‘D‘L‘:”.‘—c
| s e |l

NSNS m‘_cm “ oo

m I |

T | 1l |

1 1 5 10 15

B Sol- Gelfilm ( Ag1 %+ Tio2 0.5 %)
Sol- Gelfilm ( Ag3 %+ Tio2 1.5 %)

B Sol- Gelfilm ( Ag5 %+ Tio2 2.5 %)

8.85

——— 7 37

B Sol- Gelfilm ( Ag1 % + Tio2 0.5 %)
Sol- Gelfilm ( Ag3 %+ Tio2 1.5 %)
B Sol- Gel film ( Ag5 % + Tio2 2.5 %)

H Blank

Diagram 1 Descriptive statistics of the microbial test of Mesophylus, Enterobacteriaceae and
Psychrophiles of the fish covered with a variety of films (0-20 days)
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Fig 1 FE-SEM
Tio, 0.5%+Ag 1% ( C) Tio, 1.5% +Ag 3% (B) Tio 2.5 % +Ag 5% (A
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In this study, LDPE / Ag / Tio2 nanocomposite films were manufactured by solvent-soluble sol-gel (1%,
3% and 5% nano silver and 0.5%, 1.5% and 2.5% titanium dioxide) and then the prohibition of the
growth of productive films investigated by test the inhibition zone of the bacterial indicators of
Staphylococcus aureus, Escherichia coli, Candida albicans and Aspergillus niger. And then the shelf life
of the Sufan fish with the cover of various films produced on days 0-5-10-15 And 20 days were
evaluated, and finally the presence of nano materials was confirmed by FE-SEM. The results showed that
the effects of different concentrations of silver nanoparticles and titanium dioxide on growth retardation
of Staphylococcus aureus, Escherichia coli 0157, Candida albicans and Aspergillus niger showed
significant results (P <0.05). According to these results, a film containing 5% nano Silver and 2.5%
titanium dioxide had the highest and control treatment had the lowest diameter of no growth halo. Also,
microbial analysis showed that, respectively, the sensitivity of Staphylococcus aureus was highest,
followed by Escherichia coli 0157 and then Olibicans yeast and then Aspergillus niger compared to the
production films. The results of this study in relation to shelf-life of fish in Souf showed that films
produced with 5% nano silver and 2.5% titanium dioxide had a significant decrease in the logarithmic
growth rate of aerobic mesophilic bacteria, enterobacteriacea and cholesterol (P <0.05) It has lasted for
twenty days.

Key words: Nanocomposite film, Food packaging, Nanoparticles, Antibacterial properties
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