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Preservation of sapodilla coated with chitosan and

processing by combined osmotic-microwave-hot-air dehydration
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Sapodilla is a climacteric fruit, which exhibits large postharvest losses, ranging
between 20 and 40% because of its high respiration and susceptibility to fruit rots. This huge
loss could be prevented to a great extent if the suitable postharvést handling could be used.
Coating-can be an efficient way to avoid this loss and to prolong the shelf life. In this respect,
the first main objective of this study was to investigate if chitosan and/or combined chitosan-
sodium bicarbonate coating are effective in increasing the shelf-life of sapodilla. The second
part of the research was to evaluate effective combined asmotic-microwave-hot-air
dehydration technique that might reduce the heating energy utilization and produce high-
quality dried sapodilla.

In order to improve storage life of sapodilla, ﬁr§tly, the effectiveness of chitosan
coating on quality maintenance of sapodilla was investigated. The yellow-green fruits were
treated with 0.5, 1.5 and 2.5% (wh) chitosan and stored at 15°C (5015 %RH). Application of
2.5% chitosan coating significantly reduced weight and firmness losses. It could reduce 3.0-
and 3.9-fold, respectively, as compared to the non-coated control at 9-day storage. However,
it had no effect of soluble solids, titratable acidity and tannin content. To improve
antimicrobial activity of chitosan, sodium bicarbonate (2% wh) was incorporated. The
combined chitosan-sodium bicarbonate coating was more effective in inhibiting the microbial
growth. It could reduced the decay of coated fruits to about 7-fold at 12 days of storage, as
compared to the non-coated control. Thus, the appiication of combined chitosan-sodium
bicarbonate coating could be an alternative method in extending shelf life and maintaining
quality of sapodilla during storage and marketing by retarding the ripening process and
inhibiting the growth of the spoilage-causing microorganisms.

The second objective of this research was to develop dehydration technique that had
the potential of adding value to sapodiila, studied as a prelude to its commercial processing.
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Yellow-green and 512 mm-thick slices were dried with osmotic-microwave-hot-air technique to
intermediate-moisture-content product (about 30% wiw). The fruits were pretreated with
osmotic dehydration by using 2 h osmotic time with 50% (w/v) sugar and 5% (w/v) salt as
osmotic solution. The following microwave energy was applied by using microwave power and
time at 450 W and 6 min, respectively. Then, the fruits were dried consecutively with hot air
oven at 60°C. Combined osmotic-microwave pretreatment resulted in a3 significant reduction
in the drying time of hot air process from 420 min to 240 min, as compared to non-pretreated
control. When sait content was increased to 15%, the reduction ﬁmé was more effective to
150 min. However, combined osmotic-microwave pretreatment couid not improve colour and
texture of the dried products. In addition, the fruits obtained discontinuous microwave energy
gave the dried products which had better properties and appearance than the fruits obtained
continuous microwave energy. Thus, itis a potential to produce dried sapodilla fruits by using
osmotic-microwave-hot-air dehydration, since osmotic-microwave-hot-air dehydration resuited
in ségniﬁcant reduction in the drying time and drying energy in comparison to conventional hot

air drying and a superior quality final dried product.

Keywords: Sapodilla, chitosan, osmotic dehydration, microwave, hot air drying
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