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ABSTRACT

5172033063:  Polymer Science Program
Siripom Theapsak: Chitosan-Coated Food Preserving Film Surface
Modified by Using DBD Plasma Technique for Antimicrobial
Property Improvement.
Thesis Advisors: Assoc. Prof. Ratana Rujiravanit and Prof. Selichi
Tokura 80 pp.
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In order to improve the antimicrobial activity of food preserving films, the
surfaces of four polymeric films (PVC, PE, pp, and PLA) were modified by
dielectric barrier discharge (DBD) plasma before the chitosan coating to augment the
interaction between the polymeric films and chitosan. The plasma-treated polymeric
film samples were further immersed in a chitosan acetate solution with different
concentrations of chitosan. The degree of deacetylation and the viscosity-average
molecular weight of chitosan were 97 % and 807 kDa, respectively. The optimum
plasma treatment time was 10 as determined from contact angle measurements. The
effect of the plasma treatment on the surface roughness was determined by atomic
force microscopy (AFM). It was found that the surface roughness of all the plasma-
treated films increased as compared to the plasma-untreated films. From the spectra
of the X-ray photoelectron spectroscopy (XPS), the increments of polar functional
groups, such as 0=C-0" and C-O', on the plasma-treated polymeric films were
observed. It might be postulated that the DBD plasma enhanced the hydrophilicity of
the polymeric films. The effects of chitosan concentration and washing cycles on the
amount of coated chitosan on the polymeric films were investigated by the Kjaldahl
method. The chitosan-coated polymeric films exhibited excellent antimicrobial
activity against Escherichia coli and Staphylococcus aureus.
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