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Currently, food processing by pulsed electric field (PEF) is one of the most promising
non-thermal processing technologies available(1). The main limitation of this technology
is the need for continuous flow chambers where food processing occurs prior to
packaging, which is preventing its transition from the laboratory to an industrial scale(2).
The present work intends to provide a solution to this need by the development of an
electrical conductive membrane capable of PEF in-pack processing. In order to that, we
developed a bionanocomposite that joins the antioxidant(3) and antimicrobial properties(4)
of chitosan with the electrical conductivity of reduced graphene oxide. Graphene oxide
was synthesized by an improved Hummers method(5) and was further hydrothermally
reduced in the presence of caffeic acid. This green methodology is capable of an efficient
reduction, proved by the electrical conductivity of reduced graphene oxide while at the
same time favours its homogenization into the chitosan matrix, due to the presence of
caffeic acid. The bionanocomposites were prepared by the incorporation and
homogenization of reduced graphene oxide into the chitosan matrix and dried by solvent
casting. The resultant membranes showed good mechanical properties and good electrical
conductivity, variable according to the reduced graphene oxide concentration. Due to
intrinsic biological properties of chitosan and the electrical conductivity of reduced
graphene oxide, these bionanocomposites are promising for active food packaging to
process food in-packby PEF.
Acknowledgement
Thanks are due to FCT/MEC for the financial support to the QOPNA research Unit (FCT
UID/QUI/00062/2013) and CICECO-Aveiro Institute of Materials (Ref. FCT
UID/CTM/50011/2013 and POCI-01-0145-FEDER-007679), through national founds and
where applicable co-financed by the FEDER, within the PT2020 Partnership Agreement.
MM, CN and PF thank FCT for the grants (SFRH/BPD/89563/2012,
SFRH/BPD/100627/2014 and IF/00327/2013, respectively).

References
1.
2.
3.
4.
5.

Robert Marselles-Fontanet A, Puig-Pujol A, Olmos P, Minguez-Sanz S, MartinBelloso O. Food and Bioprocess Technology 6, 978 (2013)
Roodenburg B, De Haan SWH, Ferreira JA, Coronel P, Wouters PC, Hatt V.
Journal of Food Process Engineering 36, 77 (2013)
Nunes C, Maricato É, Cunha A, Rocha MAM, Santos SS, Ferreira P, Green
Chemistry, (2016)
Mural PKS, Kumar B, Madras G, Bose S. ACS Sustainable Chemistry &
Engineering 4, 862 (2016)
Marcano DC, Kosynkin DV, Berlin JM, Sinitskii A, Sun Z, Slesarev A. ACS
Nano 4, 4806 (2010)

*abarra@ua.pt

