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Studies on Skin Blackening in Harvested
Fruits of Japanese Pear ‘Shinsetsu’ (Pyrus
pyrifolia Nak. var. Shinsetsu)
Chun-Teh Kuo and Jinn-Chin Yiu

Department of Horticulture, National Ilan University

Abstract

The goal of this research was to investigate the effects of storage
temperature on skin blackening and flesh quality in harvested fruits of
Japanese pear ‘Shinsetsu’ produced in central Taiwan. After stored at 1, 5, 9,
and 15 C for 30 weeks, the percentages of rotting and weight loss in
sampling fruits were both increased when refrigerating temperature decreased.
The percentages of rotting and weight loss of fruits stored at 1°C  were below
5% and 7%, respectively. It was suggested the shelf-life duration of
post-harvest pear could be maintained for up to 30 weeks at low temperatures
(1-5°C). However, fruit skin blackening disorder (like superficial scald)
developed at the epidermal tissue was observed after 2, 4, and 6 weeks at 1, 5,
and 9°C,and was heavily reduced commercial value. This physiological
disorder occured at fruit skin region only, the flesh tissue was remained
normal throughout storage period. It was found when storage temperature
decreased, the fruit skin blackening scald development could extend to a
greater extent. It could be concluded that the fruit skin blackening of
‘Shinsetsu’ pear was a physiological disorder and chilling injury induced by
low temperature. The more weight loss the less skin blackening scald was

found when pears were stored at 13°C. In contrast, the less weight loss the
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more skin blackening scald was found when pears were stored at 1°C. It
was also observed that the percentage of weight loss had no direct effect on
the scald development in fruit epidermis. The firmness and sugar content of
flesh in harvested fruits were both slowly decreased, as storage temperature
increased and storage duration extended to 14 weeks. The occurrence of
skin blackening disorder was promoted clearly by sealing the polyethylene
plastic bags wrapping the fruits as well as by low temperature. We also
observed that the relative humidity had no direct effect on the skin
blackening scald development in fruit epidermis of pears. It was suggested
the causes in relation to the blackening scald of fruits were carbon dioxide
or/and ethylene gas. To explore the fruit skin blackening disorder of
‘Shinsetsu’ pear, a microscopic observation on the free-hand cross-section of
normal skin tissue showed regular arrangement, turgid shape, and transparent
color of parenchyma cells in the sub-epidermal tissue. In contrast, the
parenchyma cells in the sub-epidermal tissue of the blackening scald of pears
were pinched to form heteromorphism, and turned into brown, which were
considered as the causes or results of the skin blackening. The results of
paraffin section revealed the direct relationship of storage temperature, fruit
skin blackening, and the extent of blackening scald. Mainly, sub-epidermal
parenchyma cells are extremely susceptible to chilling. Although
blackening scald at the fruit skin tissue was made, it could not affect the
collenchyma cells of flesh tissue. These results revealed a relationship
between chilling-caused skin-blackening disorder and the kinds of cells.
Key words : fruit skin blackening, chilling injury, Japanese pear, ‘Shinsetsu’
pear, fruit quality, storage temperature, polyethylene bag,

microscopic observation



