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This research was carried out to elucidate the causes of fruit skin browning in ‘Mansu’ pear for the last 2
years. It was observed that skin browning was induced even by the small mechanical injury produced during
grading and packing for the market supplies after harvest on the fruits of ‘Mansu’ pear. The incidences of
fruit skin browning in pears treated with artificial mechanical injuries were investigated between ‘Niitaka’
and ‘Mansu’ pears. The results showed that fruits of ‘Mansu’ are more susceptible to skin browning than
those of ‘Niitaka’. We also found that the epidermis of fruits in ‘Mansu’ pear was thinner than that of
‘Niitaka’, and that there was lower incidence of fruit browning in epidermis of pears with high chlorophyll
content than those with low chlorophyll content. The skin browning in fruits could be considerably reduced
by sorting and grading them wrapped with paper bags for the fruits of ‘Mansu’ pear.
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Fig. 1. Skin browning induced by artificial injuries on ‘Mansu’
(left) and ‘Niitaka’ (right).

Table 1. Occurrence of skin browning by fruit grading on two
cultivars

Number of fruit Number of skin  Occurrence of

Cultivars treatment Browning skin browning
(unit) (unit) (%)
Mansu 174 142 81.6x3.7a
Niitaka 180 0 0.0x£00b

Table 2. Degree of skin browning according to frequency of fruit
grading and various fruit bags

Treatment Skin browning (%)
of paper bags st grading 3rd grading
Black bags 81.5£38a 90.9£6.7a
Roll bags 6341270 90.5+58a
Non-paper bags 37.0+2.1¢ 419+ 1.6b
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Fig. 2. Morphological characteristics of skin tissue on the fruits of ‘Mansu’ (left) and *Niitaka’ (right).
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Table 3. Comparison of the content of phenols and plavonoids and the activities of anti-oxidation in the tissues of skin and fresh for

‘Mansu’ and ‘Niitaka’ cultivars

Total phenol

Total plavonoid Anti-oxidation

Tissues of fruit Cultivars (umol/gdw) (umol/gdw) (mg/adw)
Skin Mansu 29.40+3.74b 0.101 £0.026 b 2.025+0.147b
Niitaka 67.29+6.57a 0.232+0.019a 4.636+0.262a
Fresh Mansu 535+1.07a 0.018+0.007a 0.369+0.098 a
Niitaka 443+092a 0.015+0.004 a 0.305+0.076 a

Table 4. Chlorophyll contents in the skin tissues of ‘Mansu’ and
‘Niitaka’ cultivars treated by three different paper bags

Types of paper Chlorophyll content (1g/cm?)
bags Mansu Niitaka

Black bag 0.063+0.014a 0.031+£0011a

Roll bag 0.015+0.003 b 0.008 £ 0.003 b

Non-paper bags 0.002£0.001 ¢ 0.002£0.001 ¢

Fig. 3. Skin browning occurred on the fruits of ‘Mansu’
cultivar during the fruit grading.
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Table 5. Occurrence of skin browning on the fruits of ‘Mansu’ cultivar by the different grading practices

. . Skin browning (%) Degree of skin browning?
Grading practices
After harvest After 3 months storage After harvest  After 3 months storage
Wrapped with paper bags 187+£3.7¢c 346+6.1b + +
Wrapped with styrofoam covers 41.7+43b 1000+6.2a ++ ++
Non-paper bags (control) 100.0+2.6a 100.0+£5.6a ++ +++

#Degree of browning : low + ~ very severe +++.
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