
                                                                                                                       [image: image1.jpg]



Title: Ecofriendly and Biodegradable Chitosan based Films

Incorporated with PVA and Gallic-acid-CuO Nanoparticles for Food Packaging
                        Srasti Yadav, G. K. Mehrotra* and P. K. Dutta*
Polymer Research Laboratory, Department of Chemistry

Motilal Nehru National Institute of Technology Allahabad, Prayagraj- 211004, India

*e-mail: gkmehrotra@mnnit.ac.in (GKMehrotra), pkd@mnnit.ac.in (PKDutta)

Abstract

The antioxidant and antimicrobial food packaging films were developed based on chitosan (Ch), PVA (Polyvinyl alcohol) and gallic-acid-CuO nanoparticles (CuO@gal) by solution casting method. The aim of this study was to evaluate the effect of the CuO@gal content (25, 50, 100 mg of CuO@gal) on the physicochemical properties, antimicrobial and antioxidant activities of the synthesized films. The produced chitosan based films containing PVA and CuO@gal (Ch-Cu) characterized by FTIR, XRD and SEM techniques. The structural change in the films was indicated by FTIR spectra which showed the shift of characteristics peak and modification of the absorbance intensity. SEM (Scanning electron micrographs) pictures showed that an uneven distribution of CuO@gal throughout the polymer matrix of chitosan film. Other noticeable physical properties such as tensile strength, oxygen and water vapor permeability (WVP), swelling, and water solubility have also been found to improve positively. Based on antimicrobial study, the addition of CuO@gal improved the antibacterial properties of biopolymers against gram positive (B. subtilis) and gram negative (E. coli) bacteria and the antioxidant behavior study employing free radical DPPH and ABTS scavenging methods. Our results of this study suggested that chitosan based films containing PVA and CuO@gal could be used as an active food packaging material in food industry.
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