Molecular dynamics in chitosan packaging films affected by small molecules (water, active compounds).
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Chitosan is a deacetylated product of chitin, obtained from marine crustaceans such as crabs and shrimps. Currently, the use of chitosan as thin sheet layer for active packaging film applications is receiving a worldwide interest from food companies. They can moreover be a good support for some essential oils displaying antimicrobial activity 1. However, this last application requires a better knowledge regarding molecular conformation of chitosan and interactions with active molecules such as antimicrobial volatile compounds 2. The conformation of these macromolecules is generally described as a helical structure stabilized by inter- and intramolecular interactions, via hydrogen bonds 3. The aim of this work is to investigate the effect of water and carvacrol molecules on the structure and properties of chitosan films, focusing in particular on a molecular scale using NMR spectroscopy. . 

Solid-state NMR spectroscopy, especially solid-state 1H-13C CP-MAS, is a powerful tool to follow molecular dynamics within the biopolymer film, when the studied small molecules are added. Our results showed that sorption of water molecules in chitosan films increased the mobility of polymer chains, likely by disrupting inter-chain molecular forces, thus modifying both the chitosan structure and the functional properties and particularly the diffusivity of small molecules. In contrast, a different association mechanism was observed when carvacrol was added, with the involvement of acetyl groups and a subsequent decrease of local methyl groups molecular dynamics..
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