Influence of the addition of a polysaccharide to protein-based biodegradable polymeric materials processed by a thermomechanical procedure 
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The overall annual consumption of plastics is higher than 200 million ton with a growth rate of ca. 5%. This market will suffer some limitations due to problems related to petroleum reserves, costs and pollution. Extensive studies have been made for exploring the potential use of biobased polymeric materials from renewable resources. Bioplastics processed from protein/plasticizer blends is among the alternatives that are receiving increasing attention. In particular, wheat gluten (WG), a vegetable protein often obtained as a food industry by-product, has been widely used and considered as fast degrading polymer. WG/plasticizer blends can be thermoplastic processed to give many kinds of shaped products and thus, may be regarded as an alternative to synthetic plastics for different applications.  

The addition of polysaccharides to protein/plasticizer blends also merits some research efforts, due to the relevance of non-covalent interactions among protein and polysaccharide that can be used to design and fabricate materials with novel or improved properties. For this study, wheat gluten (WG) was used as the protein component, a mixture of glycerol/water (GL) as the plasticizer and Locust Bean Gum (LBG) or Xanthan Gum (XG) was selected as the polysaccharide. Samples were prepared by mixing in a torque-rheometer followed by thermoplastic compression moulding, and were equilibrated at constant Relative Humidity (RH). 

The aim of this work is to analyse the influence of the addition of a polysaccharide on Dynamic Mechanical and Tensile strength properties, of WG/LBG/GL blends subjected to thermoplastic compression moulding, comparing the results with those obtained using a commercial polyethylene. The influence of processing conditions (temperature, pressure) and composition variables (type of polysaccharide, polysaccharide content and pH) on DMA results, using dual cantilever bending, was also analysed as a function of temperature (from -30 to 150ºC). Water absorption capability, as well as solubility under different extraction media (aqueous, SDS and SDS/DTT buffers) of bioplastic specimens, was also evaluated. Solubility measurements were carried out in order to evaluate the effect of the gum on the nature of the interactions taking place in the system. This study would contribute to evaluate the potentials of bioplastics prepared from protein/polysaccharide/plasticizer blends as absorbent materials exhibiting suitable mechanical properties. 
