Evaluation of the UV-barrier properties and transparency of bacterial and vegetable regenerated cellulose films combined with polyvinyl alcohol and chitosan
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One of the desired properties of packaging material is the protection of foods from the effects of light, especially the UV radiation. UV-light in the range of 200-280 nm is one of the oxidation promoters in food systems. These oxidations are responsible for undesirable flavours and odours. Hence, developing active films with good barrier properties against the UV-light could help to slow the oxidation process of the lipids, increasing the shelf life of food products. On the other hand, an important parameter is the transparency that has a direct impact on the consumer acceptance. 
The aim of this work was to evaluate the UV barrier properties and transparency of bacterial or vegetable regenerated cellulose films combined with polyvinyl alcohol (PVOH) to improve the transparency and chitosan as an antimicrobial agent. Bacterial cellulose films were obtained by fermentation of Acetobacter xylinus. Regenerated cellulose was obtained by the NaOH/urea method and acetic acid as coagulant bath. Cellulose-based films were combined with chitosan (0-1% w/w) and PVOH (0-4% w/w) by immersion. 

The UV and visible barrier properties of the films were measured in transmittance mode in UV-VIS region (190 nm – 800 nm). The transparency of the samples was calculated from the value of the transmittance at 600 nm, as the log of transmittance (%) at 600 nm per unit of film thickness (mm). 
In the UV region (190 nm - 280 nm), pure bacterial cellulose showed transmittance values ranging from 0 to 2%, lower than the values of regenerated cellulose (from 0.4% to 5.3%). Probably, this difference was due to the higher purity of bacterial cellulose which is free of lignin and hemicellulose. Chitosan decreased the transmittance values of regenerated cellulose to values as low as those of bacterial cellulose (2 %). Adding PVOH increased the transmittance up to 45 % in regenerated cellulose and up to 20 % in bacterial cellulose. This difference depended on the interaction cellulose-PVOH as a function of the cellulose nature. In formulations with both, the chitosan and the PVOH, the transmittance values were kept below 8.6 % for bacterial cellulose and 14.5 % for regenerated cellulose. In the VIS region, the difference of the transmittance between pure regenerated cellulose and bacterial cellulose was minimum (1%). Adding chitosan on bacterial cellulose resulted in a constant increase of the transmittance as a function of the wavelength, up to 32 %. However, the greatest effect on transmittance was produced by the PVOH, reaching 46.6 % for bacterial cellulose and 65 % for regenerated cellulose. Results showed that bacterial cellulose was more transparent than regenerated cellulose. PVOH improved the transparency. The values obtained for all formulations were similar to those of synthetic polymers.

As a conclusion, it is feasible to obtain biodegradable films based on both types of cellulose with optimal UV-barrier and transparency properties with antimicrobial activity and potential applications in food packaging to prevent lipid oxidative deterioration.
