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Softening Characteristics of Chinese Pear 'Yali’ Fruit with
Special Relation to Changes in Cell-wall Polysaccharides
and their Degrading Enzymes

Bo Ning®, Yasutaka Kubo, Akitsugu Inaba and Reinosuke Nakamura
(Department of Agricultural Products Technology)

The softening characteristics of Chinese pear ‘Yali’ fruit, based on changes in the
rates of respiration and ethylene production, flesh hardness, the content of cell-wall
polysaccharides and the activities of their degrading enzymes were determined, in
comparison with Japanese pear ‘Nijisseiki’ and European pears ‘la France’ and
‘Bartlett’.

Rates of respiration and ethylene production in ‘Yali’, ‘la France’ and ‘Bartlett’
fruits increased with the advance of ripening, showing the most significant increase
of ethylene production in ‘Yali’ fruit. Decrease of flesh hardness during ripening was
rapid in ‘la France' and ‘Bartlett’ fruits, but slow in ‘Yali’ and ‘Nijisseiki’ fruits.
Though rapid increase of pectinmethylesterase activity in ‘la France’ and ‘Bartlett’
fruits was observed with concomitant decrease of flesh hardness, the same activity
was maintained at a lower level in ‘Yali’ and ‘Nijisseiki’ fruits. Increase in
polygalacturonase activity during ripening was rapid in ‘la France’ and ‘Bartlett’
fruits, but slight in ‘Yali’ and ‘Nijisseiki’ fruits. Cellulase activity increased with the
decrease in flesh hardness in ‘la France' and ‘Yali’ fruits, whereas its increase was
slight during ripening in ‘Nijisseiki’ and ‘Bartlett’ fruits. Increase in the content of
water-soluble pectin and decrease in the content of hydrochloride-soluble pectin
during flesh softening were very slight in ‘Yali’ and ‘Nijisseiki’ fruits in contrast with
their marked evidence in ‘la France’ and ‘Bartlett’ fruits.

From the results obtained above, it seemed that long-term hardness maintenance
in Chinese pear ‘Yali’ fruit during ripening was due to lower activity by degrading

enzymes of cell-wall polysaccharides, compared with those in other pear fruits.
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Fig. 1

Postharvest changes in respiration rates ([_]), ethylene production (A)and flesh hardness (O) of Chinese pear

‘Yali’ fruit compared with Japanese pear ‘Nijisseiki’, and European pear ‘la France’ and ‘Bartlett’ fruits.
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Fig. 2 Postharvest changes in pectinmethylesterase (), polygalacturonase ([ ]) and cellulase (A) activities of
Chinese pear 'Yali’ fruit compared with Japanese pear ‘Nijisseiki’, and European pear ‘la France’ and ‘Bartlett’

fruits.
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Fig. 3 Postharvest changes in pectic substances of Chinese pear ‘Yali’ fruit compared with Japanese pear ‘Nijisseiki’,

and European pear ‘la France’ and '‘Bartlett’ fruits.

['] : Water-soluble pectin, A : hexametaphosphoric acid-soluble pectin, O : hydrochloride-soluble pectin.
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