Barrier, structural and mechanical properties of chitosan and bovine-gelatin blends film for food applications
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Chitosan has several advantages such as biocompatibility, biodegradability and no toxicity, while also has two important functional properties as bacteriostatic and fungistatic1. Chitosan-based materials may be used as edible films or coatings due to their interesting properties such as excellent film-forming capacity and good gas barrier and mechanical properties. Therefore, it’s a suitable material for designing packaging structures2. However, the main drawback in these applications is the high water permeability and low water resistance at high relative humidity conditions due to large number of hydrogen bonds existing in chitosan. Thereby, one of the effective methods to improve physical, functional and barrier properties of chitosan films is to blend it with proteins. Gelatin has been extensively studied on account of its film-forming ability. These films can be used as an outer covering to protect food against light and oxygen3. In addition, gelatin was also one of the first materials used as a carrier of bioactive components4. Although many studies of chitosan and gelatin blended film have been performed. Hence, the object of this study is to demonstrate the preparation and the characterization of biodegradable blend films from chitosan and bovine gelatin. Initially the effect of film thicknesses and RH (%) gradient on water permeability of chitosan-gelatin blend film (25%Chitosan-75%Gelatin) was studied. Further; mechanical, gaz and water barrier properties of blend film has been considered to show the effect of gelatin adding on final film properties. The possible molecular miscibility between both biopolymers has also been investigated by FTIR analysis. Results showed that mean film thickness increases linearly with surface density of liquid poured (R2 = 0.999). But, for the same thickness blend film showed higher WVP when RH gradient was higher. In attempt to develop a blend film with good properties, the effects of different proportion of gelatin adding (25%w, 50%w, 75%w) to chitosan solution have shwon an enhancement of mechanical properties by increasing of tensile strength (TS), and improvement of barrier water vapour and oxygen permeability with increasing of gelatin content in blend film. Water solubility increase significantly with gelatin added. The FTIR spectra of the blend films exhibited the characteristic peaks of chitosan and gelatin in proportion to the ratio between both components but no relevant shifts in peak position of the participating groups were observed. 

References:

1. Dutta, P. K., Tripathi, S., Mehrotra, G. K., & Dutta, J. (2009). Perspectives for chitosan based antimicrobial films in food applications. Food Chemistry, 114, 1173–1182.

2. Hosseini, S.F, Rezaei, M., Zandi, M., Ghavi, FF. (2013). Preparation and functional properties of fish gelatin–chitosan blend edible films. Food Chemistry. 136, 1490–1495

3. Liu, Z., Ge, X., Lu, Y., Dong, S., Zhao, Y and Zeng, M (2012). Effects of chitosan molecular weight and degree of deacetylation on the properties of gelatine-based films. Food Hydrocolloids 26, 311-317.

4. Gennadios, A., McHugh, T. H., Weller, C. L., & Krochta, J. M. (1994). Edible coatings and films based on proteins. In J. M. Krochta, E. A. Baldwin, & M. Nısperos-Carriedo (Eds.), Edible coatings and films to improve food quality. Lancaster Technomic Pub. Co. (pp. 210-278). 

