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ABSTRACT

The effects of coating by chitosan/methylcellulose combined with
antimicrobial agents on the postharvest quality and storage life of Vietnamese
pineapple fruit cv. Ninhbinh were studied. Firstly, the optimal storage temperature for
the pineapple fruit was selected. The effect of the different temperature conditions (9,
12, 15 and 20°C % 1°C) at high relative humidity (85 £ 2% RH) on chilling injury
index, weight loss, total soluble solids (TSS), titratable acidity (TA), firmness, color,
ethanol content and microbial growth on the fruit during 30 days storage was studied.
There were no chilling injury symptoms for the pineapple stored at 12, 15 and 20°C
during 20 days storage while symptoms appeared for fruit stored at 9°C at the 10" day
storage and increased dramatically in the browning symptoms until the end of the
preservation. Moreover, the lowest value in weight loss, highest value on firmness
sweet taste and light color was obtained for fruit stored at 12°C. Therefore, 12°C and
85% RH was the optimal condition to preserve the pineapple to extend the shelf life
and was used for coating application for the pineapple fruit.

In other experiments, chitosan/methylcellulose films incorporated with

antimicrobial agents, carbendazim, were developed in this study. The



chitosan/methylcellulose (C/MC) film prepared from chitosan and methylcellulose
with ratio 1.5:1.0 was used as a control and was then incorporated with different
carbendazim contents (0.8, 1.6, 3.2 and 4.8 g/100 g of solid C/MC). The effect of this
carbendazim contents on the film properties was then investigated. Incorporation of
chitosan into the film contributed to film non-homogeneity. The morphology of films
containing increased levels of carbendazim became rougher and less homogenous.
Increasing carbendazim content provided more film opacity. There was a slight
decrease in tensile strength and elongation percentage when the level of carbendazim
in films was higher than 1.6 g/100 g of solid C/MC. The oxygen permeability and
water vapor permeability increased slightly with increasing carbendazim content. The
lowest value in solubility and equilibrium moisture content was found for C/MC films
incorporated with 1.6 g carbendazim. Moreover, the present of carbendazim showed
the inhibitory effect of the films on yeast (Saccharomyces cerevisiae) and fungi
(Aspergillus oryzae) growth. There was no significant difference in the anti-yeast and
fungi of the C/MC films incorporated with carbendazim more than 1.6 g/100 g of
solid C/MC. Therefore, the C/MC incorporated with 1.6 g carbendazim was the best
film and selected for coating pineapple fruit.

Lastly, the incorporation between the optimal storage temperature and coating
for prolong postharvest storage life for pineapple fruit was studied. Three types of
antimicrobial film solutions were applied for fruit coating as C/MC, C/MC
incorporated with carbendazim and C/MC combined with vanillin. Results show that
the coating delayed the changes in total soluble solids, flesh firmness, flesh color and
ethanol content. Especially, pineapple fruit coated with C/MC-carbendazim showed
the lowest value on ethanol content and the highest value on TSS, firmness and L* at
the 30" day storage. Significantly, both of three coating solutions provided inhibitory
effect on microbial growth on fruit surface. C/MC-carbendazim solution was more
efficient than C/MC-vanillin and C/MC in reducing the amount of total aerobic counts
(TAC) and the amount of TAC for fruit coated by C/MC-carbendazim was ten times
less when compared with control throughout storage. Furthermore, at high relative
humidity, no significant change in weight loss was found for fruit uncoated and
coated with C/MC-carbendazim while there was an increase in weight loss for fruit
coated by C/MC or C/MC-vanillin.
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