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ABSTRACT

Films were developed from chitosan and mixtures of chitosan and
methylcellulose (1.5:0.5, 1.5:1.0, 2.0:0.5 and 2.0:1.0) or chitosan and hydroxypropyl
cellulose (1.5:2.0, 1.5:3.0, 2.0:2.0 and 2.0:3.0). Compared to 1.5% chitosan film,
chitosan/methylcellulose film (ratio 1.5:0.5) had much better elongation and equal
tensile strength.  All ratios of chitosan/hydroxypropyl cellulose films had
unacceptable mechanical properties. Chitosan/methylcellulose based films
incorporating vanillin as an antimicrobial agent and polyethylene glycol 400 (PEG) as
plasticizer were developed in this study. Incorporation of vanillin into the film did
not contribute to film non-homogeneous. Increasing vanillin content provided more
yellowish film. At the same PEG concentration, increasing vanillin resulted in lower
film flexibility and transparency while tensile strength slightly increased. Vanillin
improved film oxygen barrier but not water vapour. From differential scanning
calorimeter thermograms, vanillin reduced film crystallization. Vanillin also reduced
the solubility of other film components. Higher vanillin concentration resulted in less
water absorption. At the same vanillin level, PEG improved film flexibility but
reduced film strength. Oxygen permeability and water vapour permeability increased
with increasing PEG content. PEG had less effect on transparency, yellowness and
crystallization of film than did vanillin. Higher PEG content resulted in higher

solubility and water absorption of film.
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The diffusion coefficients and factors affecting the migration of vanillin from
chitosan/methylcellulose films into water (HPLC grade), cantaloupe juice, pineapple
juice and citrate buffer, adjusted to pH 3.5, 5.0 and 6.5 were studied. Initial vanillin
concentration in the films, temperature and pH of extracting solvent impacted the
migration behaviour. Films containing higher vanillin content had lower diffusion
coefficients than those containing low vanillin content. The diffusion coefficient was
temperature dependent and followed the Arrhenius equation, increasing as
temperature increased for all solvents. Migration of vanillin was affected by pH.
Release rate of vanillin was higher in pineapple juice than water and cantaloupe juice
at all temperatures studied. Lower pH resulted in higher migration rates.

Two experimental films, chitosan/methylcellulose film and chitosan/
methylcellulose film incorporating vanillin (vanillin film) were applied to fresh-cut
cantaloupe and pineapple. Their effects on microbial growth and fruit quality were
investigated during storage at 10°C compared with commercial stretch film. Fresh-cut
fruit without any film wrapping served as control. Chitosan/methylcellulose film and
vanillin film had an inhibitory effect against Escherichia coli on fresh-cut cantaloupe.
The chitosan/methylcellulose film rapidly reduced the number of Saccharomyces
cerevisiae yeast inoculated on cantaloupe and pineapple. Vanillin film was more
efficient than chitosan/methylcellulose in reducing the number of yeast, which
decreased by 4 logs on fresh-cut pineapple after 6 days storage. Vanillin film
increased the intensity of the yellow color of the pineapple. Cantaloupe wrapped with
the vanillin film had a lower respiration rate and ethanol content than the control and
that wrapped with stretch film. The stretch film maintained the moisture content in
fresh-cut fruit better than other treatments. The vanillin film reduced the ascorbic
acid content of the pineapple. After 12 days storage, ascorbic acid in pineapple
wrapped with vanillin film was only 10% of its initial concentration. Vanillin film
had an adverse effect on sensory properties while the sensory scores of fruit wrapped

with chitosan/methylcellulose film were acceptable.
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