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Abstract:
Food waste is a global issue that burdens the world’s economy and its natural resources. Oxidative degradation and microbial growth are two of the most prominent ways food is wasted. Consumer trends towards more clean label foods with fewer preservatives and additives are inadvertently reducing product shelf life.could have an unintended consequence of further reducing product shelf life.  Non-migratory active packaging is a technology that follows the clean label trend while maintaining or improving current shelf life of foods by adding preservative functionality to the packaging material. The active ligands are bonded to the polymer backbone, meaning there is no preventing migration of the preservative into the foodstuff. The preservatives are therefore regulated as food contact materials instead of food additives, allowing researchers to utilize antimicrobials and antioxidants that would otherwise be prohibited. Here we present the synthesis of a non-migratory active packaging material through the reactive extrusion of the antimicrobial branched polyethyleneimine (PEI) with polypropylene-graft-maleic anhydride (PP-g-MA). The grafting was achieved through a condensation reaction between the primary amines of PEI and the maleic anhydride groups of PP-g-MA. The reaction was confirmed using the AO7 a colorimetric amine density assay (AO7) and ATR-Fourier transform infrared spectroscopy (FTIR)FTIR analysis. The FTIR data showed a reduction of the maleic anhydride carbonyl peak at 1780 cm-1 and the emergence of the maleimide carbonyl peak at 1702 cm-1. The AO7 data amine assay further confirmed the reaction through retention of introduction of 7.29 nmol/cm2 primaryprimary amine density density on the films after excessive washing. Antioxidant activity was confirmed using the ABTS colorimetric assay with .820 nmol Trolox equivalence / cm2 after one hour incubation. These results These results indicate the condensation reaction was successful and formed a maleimide group at the reaction siteduring reactive extrusion producing a thermoplastic polymer with antioxidant activity. The reported active is novel packaging material gives offers industry and consumers another tool for extending the shelf life of foods while adhering to the addressing clean label market demands. This will help decrease food waste by reducing losses post retail due to oxidative degradation and microbial growth. 
