Comparison of the impact of various natural cross-linkers for gelatin coatings on their functional properties.
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PLA (polylactic acid) is a biomaterial for packaging applications derived from renewable resources, mainly corn, manioc and sugarcane starches. It is increasingly used in packaging for its environmental benefits. It's a renewable biopolymer, biodegradable, safe, transparent, but also, and unfortunately, rather expensive, sensitive to moisture and heat, compostable only in industrial units, difficult to recycle and with poor barrier properties 1. Applying thin layers to PLA-based films or packaging reduces gas transfer, especially oxygen, increases mechanical strength and reduces noise in use, enhances compostability, and reduces additive migration 2. Gelatin, the 3rd biopolymer of natural origin available, inexpensive, easily modifiable while remaining compatible with use in food contact, easily derived from waste from the seafood industry, is being considered for PLA film coating by many authors 3,4. Indeed, oxygen permeability of PLA films could be reduced up to 600 times 5, and allowed also to provide bioactive and or responsive properties to packaging materials 6.
This work aims to optimize the formulation of gelatin-based coatings by comparing the efficacy of various natural chemical agents (di-acids, phenolic compounds, etc.) capable of cross-linking gelatin without heat treatment. Several application techniques (spray coating, meter-bar coating, casting) are also considered. The aim is to reduce the solubility of the coating in aqueous media and, above all, to reduce gas permeability. Understanding the relationships between formulation- and process-induced structural modifications (measured by UV, FTIR, SEM, etc.) and the barrier and water affinity properties of coated PLA films is crucial, and is therefore being investigated. The modifications of molecular structure had non predictable behavior on the functional properties of the coated films.
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