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Abstract

The purpose of this research was to develop film coating formulations using chitosan to prolong postharvest
shelf-life of Kluai Khai, Musa (AA group). Low and medium molecular weight chitosans were compared for preparing
film using polyethylene glycol (PEG) and polysorbate 80 (tween 80) as film plasticizers. The prepared free films were
evaluated for their overall physical appearance, water adsorption, water vapor penetration, and stretching ability.
Moreover, this research also produced 3 types of chitosan derivatives to improve chitosan solubility. The prolong shelf-
life efficacy of carboxymethylchitosan (CMC) was compared with chitosan formulations. The results showed that low
molecular weight chitosan produced non-uniform and brittle films, while medium molecular weight chitosan produced
film with relatively better overall properties. The evaluation result of the medium molecular weight free film showed that
water adsorption of the film prepared from 2% w/v chitosan was higher than that prepared from 1% w/v chitosan and did
not significantly change with the addition of PEG or tween 80. The water vapor penetration was found to be higher in the
film prepared from 1% w/v chitosan comparing to 2% chitosan and it could be increased with the addition of PEG and/or
tween 80. The stretching test showed that 1% w/v chitosan produced film with higher stretching ability than 2% w/v
chitosan and the addition of PEG and/or tween 80 improved the stretching ability of the films. These film formulations
were tested using dip-coating and spray-coating methods. The results revealed that dip-coating method provided a
smoother and much better spreading ability film when using 2% w/v chitosan than 1% w/v chitosan. This resulted in
longer postharvest shelf-life, when considered from weight loss, color change and senescence spotting evaluation
methods. The results revealed that 2% chitosan formulation with 0.25% PEG and 0.25% tween 80 provided additional 2
days shelf-life, while inclusion of 0.25% green tea extract provided similar results with less overall fruit defect. In
contrary, 1% and 3% CMC induced banana fruit ripening and had shelf-life for only 9 days. In conclusion, film
formulation containing 2% w/v of medium molecular weight chitosan, 0.25% PEG and 0.25% tween 80 using a single
dip-coating method provided the best option with additional 0.88 baht per banana hand and inclusion of green tea extract

proved to be a good alternative.



