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Dehydrated thermal treatment improving properties of edible films from tilapia skin gelatin
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Abstract: Oil-derived synthetic plastic films have been led to serious environmental problems and stress on limited resources due to their non-biodegradability and excessive use.
On the other hand, alarge amount of wastes such as protein-rich skin are generated during the preparing of steaks, fillets, and surimi productsin China. With the increasing focus on
resources and environment, extraction of gelatin from fish skin to produce edible films that can improve product quality and reduce waste problems has been explored. However, fish
gelatin-based edible films present poorer mechanical properties and water resistance ability than some synthetic films, resulting in the restriction of their wide application as packaging
materials. For these reasons, many studies on the modification of gelatin films have been carried on by physical, chemical, or enzymatic treatments. In this study, edible films based on
atilapia skin gelatin were prepared, and the properties of these films as affected by thermal treatment which was regarded to be safer and more cost-effective than addition of physical
or enzymatic cross-linking agents were also investigated. Tilapia skin gelatin was extracted with distilled water at 80°C after non-collageneous proteins were removed by alkali and acid
treatments. The obtained gelatin was mainly composed of -chain and a-chain with an imino acid content of 19.3%, which seemed to lead to the formation of strong films. Thetensile
strength (TS) of the resulting films could reach up to 37.51 MPa. These films were subjected to thermal treatment at 80, 100 or 120°C for 0.5, 1, 2, 4 and 6 h respectively. Then the
properties of thermal modified gelatin films were analyzed after conditioning at (50%+ 5%) RH and (25+ 0.5)°C for 48 h. Asaresult, when these gelatin films were heated at 80°C, no
significant changes in the properties of the films were observed. As the temperature of the heat treatment was increased up to 100 or 120°C, the TS of the films was increased gradually
with heating time increasing, while film solubility (FS) and protein solubility (PS) were decreased. As gelatin films were heated at 120°C for 6 h, the TS of the filmswas increased to
54.85 M Pa, meanwhile the FS and PS were decreased from 57.62% to 29.90% and 72.96% to 40.58%, respectively. During the heating process, the yellowness of the gelatin films was
increased slightly, but the elongation at break and transparency value of the films was not affected. Based on the SDS-PAGE analysis and the protein solubility of the gelatin filmsin
various protein denaturant solutions, it was shown that the cross-linking in the gelatin film network between B-chain and a-chain could beinduced by heating at 100°C or above,
resulting in an increased contribution of hydrophobic interactions and covalent bonds to the stability of film structure, and thus higher glass transition temperature of the filmswere
observed. From the above results, it leads to the conclusion that the mechanical properties, water resistance ability, and thermal stability of skin gelatin films could be obviously
enhanced with the thermal treatment of filmsat 100°C or above. With improving the mechanical properties and water resistance ability of fish skin gelatin-based edible films, the
application of these films can be expanded.
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