Release of allyl isothiocyanate from antifungal hydrogels based on sodium alginate and β-cyclodextrin inclusion complexes
C. Muñoz-Shugulí1,2*, F. Rodríguez Mercado2, M.J. Galotto2, N. Benbettaieb3,4, F. Debeaufort3,4
1 Escuela Superior Politécnica de Chimborazo (ESPOCH), Faculty of Science, EC060106, Riobamba, Ecuador.
2 University of Santiago of Chile (USACH), Packaging Innovation Center (LABEN), 9170201, Santiago, Chile.

3 University of Burgundy, Institute of Technology, Dpt. BioEngineering, Blvd Dr. PetitJean, 21000 Dijon France
4 University of Bourgogne Franche-Comté, L’Institut AgroDijon, INRAé, Joint Unit 1517 Food Processing and Microbiology, 1 esplanade Erasme, 21000, Dijon, France.

Stimulus-responsive hydrogels have been proposed as promising functional materials for food packaging 1. The incorporation of antimicrobial agents into these materials could contribute to reduce food waste provoked by microbial growth during storage. A previous study demonstrated that β-cyclodextrin: allyl isothiocyanate (β-CD:AITC) inclusion complexes (IC) were humidity-responsive agents with the ability to be used in the development of antifungal packaging materials 2. 
The aim of this work was to evaluate the release of AITC from alginate hydrogels loaded with β-CD:AITC. The materials were obtained by external gelation method with 5% and 10% (w/w) of IC. The release of AITC to aqueous and fatty food simulants as well as to headspace was assessed through UV-spectrometry and HS-GC, respectively. Moreover, the antifungal capacity against Botrytis cinerea was tested in a headspace system. Diffusion (D) and partition (Kp) coefficients in food simulants were calculated from Crank equations 3. 
Diffusivity from films into simulants was not affected by the IC concentration; however, transfer was higher and faster in the fatty food simulant. This fact was explained by structural changes in the materials due to dehydration in contact with low water content simulant, measured thanks to the weight loss. Furthermore, the kinetic release of AITC to headspace was IC concentration dependent. Materials with higher IC concentration showed humidity-responsive activity, i.e., high humidity triggered a greater AITC release percentage. This behaviour was consistent with the humidity-responsive characteristic of the biopolymer. Differences between materials in the release of AITC to headspace is explained by the distribution of IC into hydrogels observed through scanning electron microscopy analysis. Finally, hydrogels showed antifungal activity against B. cinerea at 4°C and 20 °C. A total inhibition of the fungal growth at both temperatures was evidenced, reaching a fungicidal effect with the highest IC concentration. These results showed the usefulness of the alginate hydrogels loaded with β-CD:AITC and their humidity-responsive capacity for antifungal packaging proposes. Wet active coatings based on hydrocolloids could therefore be suitable for hydrated foods like meat or dairy fresh products.
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