Effect of thickness of wheat gluten-based edible films on surface hydrophilicity and water vapour permeability
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Thanks to their particular properties, edible films could be applied on the surface of other bio-plastics, such as poly (lactic acid) films (PLA), in order to decrease oxygen permeation and to provide active/bioactive properties without affecting biodegradability. Nevertheless, adhesion failure between both layers may occur since the former has hydrophilic characteristics, while the latter could be classified as hydrophobic. The main objective of this study was to investigate if the thickness extent of two wheat gluten based films could affects surface hydrophilicity and influences water vapour permeability (WVP). In particular, WG (no lipid incorporated) and EWG (lipid containing films) were produced within a thickness range of 20 to 100 µm, using a casting method described by Marcuzzo et al.1 and adapted for lipid containing films. WVP of films was determined gravimetrically at 25 °C. Surface hydrophilicity was assessed using water contact angle measurements and the water absorption flux was estimated from the volume kinetics of a water drop deposit on the film surface. Water contact angles of wheat gluten-based films suggested that surface hydrophilicity cannot be tailored by thickness and put in evidence that incorporation of lipids could be a useful and simple strategy in order to reduce the affinity of the surface for water. Furthermore, different hydrophilicity degrees were noticed when comparing both surfaces of a WG film, suggesting an interesting capability to induce a different distribution of polar and non-polar groups during film formation, which could be thereafter considered for adhesivity. Water sorption fluxes and WVP showed that lipid incorporation was also able to significantly reduce the water penetration and to improve by 3 times the water vapour barrier properties. In addition, WVP linearly increased with thickness in WG and EWG, denoting a non-ideal behaviour of wheat gluten polymer, possibly because of swelling phenomena induced by water absorption. 
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