Release of natural antioxidants from hydrocolloid edible films affected by irradiation
N Benbettaieb1,2, T Karbowiak2, A Assifaoui2, O Chambin2 and  F Debeaufort2
1 National Center for Nuclear Sciences and Technologies, Sidi Thabet Technopark, 2020, Ariana, Tunisia

2 UMR A 02.102 PAM, Food Physico-Chemistry and Processing Lab., Université de Bourgogne/AgroSup Dijon, 1 esplanade Erasme, 21000 Dijon, France
Edible films and coatings from hydrocolloid sources have received considerable attention as an alternative in therapeutic and pharmaceuticals applications. They can act as efficient drug delivery vehicles for controlled and targeted release, aiming to improve the therapeutic effects and also to reduce the side effects of the formulated drugs1. Chitosan possesses antimicrobial activity and filmogenic properties, besides being biocompatible and edible. Chitosan films have already been applied at an experimental scale on food such as eggs, fruits, vegetables, dairy products and meat2. Chitosan has also interesting properties for use in pharmaceutical preparations. Gelatin has a long history of safe use in pharmaceuticals, cosmetics, as well as food products. Overall, its biodegradability, biocompatibility, chemical modification and cross-linking possibilities, still make gelatin a promising carrier system for drug delivery as film and coating3. Chitosan and gelatin chains possess reactive side groups which can be potentially modified via chemical, physical or enzymatic crosslinking to enhance the functional properties of the blend film. This can be considered as a good way to control the release or the retention of an active compound. A promising alternative consists in crosslinking the polymers by using high-energy ionizing radiation, such as electron beam, gamma, or X-ray, preventing any residues of solvent or crosslinking agents. The present work aims to study the effect of electron beam irradiation (40 and 60 kGy) on the controlled release properties of chitosan-gelatin films prepared by casting method and encapsulating naturals antioxidants (ferulic acid and coumarin). The release kinetics of ferulic acid, in water medium under stirring, was slower than that of coumarin. Equilibrium was reached 10 times more rapidly for ferulic acid. After irradiation at 60kGy, the release rate of coumarin decreased from 90 to 67%. A slower decrease was observed for ferulic acid, from 72% to 66%. The apparent diffusion coefficient, determined from those kinetics, assuming a Fickian mechanism4, is at least one order greater for coumarin. After a 60kGy irradiation dose, the apparent diffusivity did not change for ferulic acid but was significantly decreased for coumarin. The retention of ferulic acid in the chitosan-gelatin matrix was significantly higher than that of coumarin at equilibrium. This could be related to the interaction of this compound with the polysaccharide-protein network. This was in accordance with the higher tensile strength values and the lower swelling rates observed in the case of irradiated film containing ferulic acid. Thus, irradiation allows to well modulate the release of coumarin, but less for ferulic acid, due to crosslinking properties of this compound.
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