Analysis of interactions induced by electron beam irradiation of hydrocolloid edible films
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Since the last decade, the use of natural biodegradable polymers have been extensively studied as they offer many advantages over synthetic or non-biodegradable polymers for food applications. Renewable and biodegradable biopolymers, such as polysaccharides and proteins that are environmentally friendly are only considered as materials since recent years 1. Chitosan-based materials can be used as edible films due to their interesting properties such as excellent film-forming capacity and mechanical properties1. Gelatin has also low cost and excellent functional and filmogenic properties2. But these polymers are highly sensitive to moisture and exhibit poor water vapour barrier properties. This may represent a major drawback when they are applied to food products with high moisture content3. Polymer blending is one of the methods for providing more suitable biosourced polymeric materials for food applications. A blend of gelatin and chitosan can be advantageous, as they are compatible polyelectrolytes. At appropriate pH, the blend can form a complex via ionic interactions between the primary amine (-NH3+) of the chitosan and the carboxylate groups (-COO−) of the gelatin. Recent studies focused on improving functional properties of such films4. Alternatively, the polymer may be crosslinked using high-energy ionizing radiation, such as electron beam. Irradiation is a physical method which leads to the formation of reactive free radicals. These free radicals may crosslink the chains of polymers. This work aims to study the interactions induced by irradiation (at 20, 40 and 60kGy doses) in blend chitosan-gelatin film using spectroscopic analyses. 

The spectra obtained from FTIR analysis showed a noticeable shift in peak position of the amide I (1630-1660 cm-1) and amide II (1540-1570 cm-1) groups. Such shift in these bands (carbonyl and amino groups) after irradiation is in favor of new linkage within chitosan and gelatin chains. This seems also confirmed by UV-vis and ESR analyses. The two absorption UV-vis peaks, at 280 and 385 nm, for gelatin and chitosan films, respectively, and the strong absorption band between 280–385 nm for blend film may be caused by the [image: image2.png]n-g&x



transition for the amino groups of chitosan, and may also be assigned to the [image: image4.png]n -



 transition for the carbonyl or carboxylic groups of gelatin. The peak intensity increased with the irradiation dose. This peak can be attributed to new linkage formed after irradiation. Electron beam irradiation produces free radicals in the form of unpaired electrons detected by the ESR signal at 3475-3500 G for all films. A marked increase of ESR peak with irradiation doses was observed for gelatin and blend films. These free radicals undergo different reactional pathways and might introduce intermolecular crosslinking into the polymer matrix.
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