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This study aimed to assess the impact of composite membranes made of
chitosan, nisin, and Ag-NPs, which are biosynthesized by Aspergillus niger, on
the microbiological content, physical, chemical and sensory properties of chicken
breast meat during storage at four °C4 28-day.

The results show that, in comparison to chitosan alone, adding nisin and Ag-NPs
to chitosan improves the inhibitory diameter of both Gram-positive and Gram-
negative bacteria. The results indicated that chitosan, nisin, and Ag-NPs were able
to scavenge free radicals and individually act as an antioxidant, while the samples
of its mixture appeared as excel as an antioxidant compared to each treatment
alone using four concentrations of 25, 50, 75, and 100%, as the results were
estimated at 25.24, 47.1, 56.55, and 68.4%, respectively.

Adding nisin to chitosan caused in reduced the tensile strength and elongation,
while a slight change was observed in the thickness of the coatings and the tear
strength at break. Air permeability was increased compared to chitosan
membranes alone. However, there was an increase in thickness, tensile and tear
strength, while, decreased elongation rate, and no air permeability for the coatings
to which Ag-NPs were added. Adding nisin and Ag-NPs to chitosan membranes
increased their thickness. they observed no air permeability and a decrease in
tensile and tear strength values and the elongation percentage. No significant
differences were observed in the water vapour permeability values of the chitosan
membranes loaded with nisin and Ag-NPs compared to the chitosan membranes
alone.

The results of differential scanning calorimetry showed the superiority of the
chitosan membranes loaded with Ag-NPs, as its value reached 150.61 °C, while a
decrease in the value of the differential scanning membranes composed of
chitosan with nisin and Ag-NPs was observed, reaching 149.54 °C compared to
the chitosan sample alone.

The chemical and physical tests included moisture content, protein, fat, pH,
peroxide number, free fatty acids, and elemental volatile nitrogen during a storage
period of 28 days at 4°C. The values of these tests for raw chicken breast contents
reached 76.63%, 22.86%, 1.78%, 6 and 0.12 meq/kg, 0.61%, and 9.8 mg/100 g,
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respectively. The results showed significant differences (p<0.05) in all tests during
the storage period for 28 days, however, chicken breast samples coated with
chitosan film, nisin, and Ag-NPs being superior to the rest of the coatings.
Regarding sensory evaluation, uncoated chicken breast samples were given the
lowest rating for all tests that included colour, taste, smell, and texture, while
chicken breast samples coated with chitosan and nisin films were given the highest
rating for all tests for 15 days of preservation at 4°C.

The microbial tests included the total number of bacteria, the number of
proteolytic and lipolytic bacteria, the number of Psycrotrophic bacteria, and the
total number of yeasts and molds. It was noted that there was a significant decrease
in the values of the numbers of bacteria, yeasts, and molds at the beginning of the
preservation period, after which a significant increase occurred gradually during
the preservation periods. Samples of chicken breasts coated with a chitosan
membrane containing nisin Ag-NPs outperformed the rest of the treatments, as
they gave the lowest numbers of bacteria, yeasts, and molds, while no growth were
observed of cold-loving bacteria in the samples of both raw and coated samples
during the preservation periods.
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