Optical properties of regenerated cellulose and polyvinyl alcohol films combined with glycerol or chitosan
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Nowadays consumers demand new alternative to synthetic food packaging due to the serious environmental problems arising from the accumulation of these non-biodegradable polymers. Therefore, important research studies on biopolymers for food packaging have been carried out during the last two decades. Researchers also seek to develop active packaging with functional properties. A strategy to increase the shelf life of food is to use films with UV-barrier properties. Singlet oxygen produced by UV radiation is the fastest promoter of lipid oxidation, destruction of antioxidants and damage of vitamins. One potential raw material for developing films with optical barrier protection is cellulose. Polyvinyl alcohol (PVOH) is used as copolymer with other biopolymer but its use with cellulose has not been sufficiently studied. Both compounds can be combined with chitosan or glycerol in films. The antimicrobial properties of the chitosan have been extensively studied. Glycerol is widely used as a plasticizer in composite films.
In this work, optical properties of regenerated cellulose and polyvinyl alcohol (PVOH) films combined with glycerol or chitosan were studied. The composition of the studied films varied as following: regenerated cellulose (4 %), PVOH (2-10 %), Glycerol (0-5 %), Chitosan (0-1%). The transparency of the films was calculated as the -log of transmittance (%) at 600 nm per unit of film thickness (mm). The UV and visible barrier properties of the film were measured in transmittance mode in the UV-VIS region (190 nm – 800 nm).
Pure regenerated cellulose films showed transmittance values very low (5.3 %) in the UV region (200 – 280 nm) showing that this material is a good UV-barrier when used as food packaging. However, the pure regenerated cellulose films obtained were opaque. PVOH increased the transmittance and transparency of the films, obtaining transparency values similar to those of synthetic polymers. Regenerated cellulose-glycerol-PVOH films showed values transmittance ranging from 0 to 75% depending on the film composition. Results showed that the transmittance decreased when increasing the glycerol content of the films.

The inclusion of chitosan in the films allowed to develop transparent films with good optical barrier properties and antimicrobial properties. Regenerated cellulose-PVOH-chitosan films showed that the chitosan decreased the transmittance of UV-light below 14.5 %. PVOH increased the UV light transmittance but improved the transparency values, similar to synthetic polymers. 
The present work allowed obtaining eco-friendly UV-protective packaging films for food packaging based on regenerated cellulose-PVOH-glycerol or regenerated cellulose-PVOH- chitosan. Films with a UV protective effect were obtained which could be important in food packaging to prevent lipid oxidative deterioration.
