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Table 1 Approximately components of fish scale and gelatin film including beeswax
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Fig. 1 XRD of gelatin filmsincluding different percentage of beeswax (Gelatin film: Gelatin film+ Beeswax 3.9%: Gelatin film+ Beeswax 6.9%)
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Fig. 2. SEM pictures of the surface of gelatin films (M1: Gelatin film, M2: Gelatin film+ Beeswax 3.9%, M 3: Gelatin film+ Beeswax 6.9%)

Beeswax content %

(s pgo 1 PO+ Y5 ol o pge 1 VIR 405395 ohid £ o05¥5 ohid 1) s pge —003Y5 oded 50 0 Jb 4 608585 (e (F) JSC0
Fig. 3. water vapor Permeability of gelatin-beeswax film: gelatin film: gelatin film + 3.9% beeswax, gelatin film + 6.5% beeswax)
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Fig. 4. Solubility in gelatin-wax film (gelatin film: gelatin film + 3.9% beeswax, gelatin film + 6.5%beeswax)
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Fig. 5. Water absorption in gelatin-beeswax film: gelatin film: gelatin film + 3.9% beeswax, gelatin film + 5.6%beeswax
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Fig. 6. Moisture content in gelatin- beeswax film: gelatin film: gelatin film + 3.9% beeswax, gelatin film + 5.6%beeswax
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Table 1 Antibacterial effects of gelatin film including beeswax by disc test.
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Abstract

Gédlatin is a unique colloidal protein that is used extensively in the food, pharmaceutical, medical and
other industries. The aim of this study was to improve the properties of gelatin films produced from
common carp scales (Cyprinus carpio) using beeswax. The extraction method of gelatin from common
carp scales was akaline treatment, acid treatment and thermal extraction with water. First, ash, moisture,
protein and fat content of extracted gelatin was measured. The films were obtained from gelatin mixture
and beeswax (containing treatments of 3.9 and 6.5% wax) and were prepared using solvent-mold method.
Films evaluated for mechanical, physical, apparent and antimicrobial properties.The results showed that
solubility, permeability to light and water vapor permeability was significantly decreased (p <0.05)
compared to control sample (gelatin film without beeswax sample) while water absorption , Light
absorption, tensile strength and elongation at break of films showed a significant increase compared to the
control (p <0.05). On the other hand, the color changes were not significant in the samples (p> 0.05). The
results of X-ray diffraction and electron microscopy showed that beeswax distribute in gelatin completely.
In addition, the results of microbial studies showed that the composition of gelatin and beeswax in both of
samples compared with the control, had a significant antibacterial effect on the bacteria of Listeria
monocytogenes and Escherichia coli (p <0.05). Totally, beeswax can improve the properties of gelatin
films produced from gelatin extracted from common carp scales.
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