Impact of chlorogenic acid or essential oils of carrageenan-alginate edible films on structural, functional and release properties.
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Active packaging based on natural biopolymers and active extracts are of great interest for both scientists and industries 1. Alginate- and carrageenan-based films containing natural antioxidants (chlorogenic acid, fennel and rosemary essential oils, EOs) have been developed for active packaging for fish preservation. Beside their effect on fish preservation, active compounds affect the film structure and release properties. Both the film-forming solutions and obtained dried films were characterized in terms of miscibility, pH, zeta potential, and Fourier transform infrared spectroscopy (FTIR), DPPH antioxidant activity 2, barrier properties and release kinetic behaviour in model simulants 3, respectively. The aim is to better understand the relationships between film-forming solution and film characteristics on the application targeted properties. 2nd Fick’s low according to Crank 4 model have been fitted to kinetic data modelling of mass transfer.
Addition of EO or antioxidants into biopolymer film forming solutions influenced viscosity of solutions showing non-Newtonian behaviour and good miscibility.
All films with added functional compounds showed good antioxidant activity. The higher antioxidant activity of the chlorogenic acid is related to the presence of the OH in meta position on their aromatic groups. The interactions involved between antioxidants and biopolymer chains are able to control the release mechanism and thus it should be considered for an optimized active film. 

Release kinetics of chlorogenic acid and EOs display very different behaviours. The diffusion coefficients (D) of chlorogenic acid was lower than that with EOs. This can be explained by the probable plasticization or lubrification of the biopolymer network by the essential oil. The FTIR analysis of films confirms the assumptions based on the macroscopic properties. Hydrocolloids materials made from marine-sourced biopolymer associated to active compounds from halophyte plants have thus a great potential for application as active packaging biopolymers for food, with special interest in fresh or lightly processed fish preservation. 
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