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Step-Wise Cooling down to Reduce the Incidence of Surface Blackening in
‘Shingo’ Pears

Youn-Moon Park* - Ki-Yong Kwon**

School of Bioresource Sciences, Andong National Univ. Andong 760-749, Korea
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Table 1. Effects of postharvest curing on the % occumence of skin blackening in ‘Shingo’ pears during

storage at 0°C.
Days after Harvest
Treatment Total
30 60 90#
T1, T2, T3 Not occurred
T4 13:3 48 8.3 26.4
T5~T8 Not occurred

No. of skin blackening fruits
2% occurrence = o e x 100

No. of investigated fruits

T1 © 15 day curing treatment at ambient temperature + step-wise cooling down,

T2 : 10 day curing treatment at ambient temperature + step-wise cooling down,

T3 : 5 day curing treatment at ambient temperature + step-wise cooling down,
T4 : Refrigerated storage at 0'C immediately after harvest without curing.

T5 @ 10 day curing treatment at 30C under 95%RH.
T6 : 10 day curing treatment at 20C under 95%RH.
T7 : 10 day curing treatment at 20C under 80~85%RH.
T8 : 10 day curing treatment at 10'C under 95%RH.
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Fig. 1. Changes in weight loss during curing and storage at 0°C as influenced by postharvest
curing treatments.

T1 @ 15 day curing treatment at ambient temperature + step-wise cooling down.
T2 : 10 day curing treatment at ambient temperature + step-wise cooling down,
T3 : 5 day curing treatment at ambient temperature + step-wise cooling down.
T4 : Refrigerated storage at 0C immediately after harvest without curing,

T5 : 10 day curing treatment at 30°C under 95%RH.

T6 : 10 day curing treatment at 20C under 95%RH.

T7 : 10 day curing treatment at 20'C under 80~85%RH.

T8 : 10 day curing treatment at 10C under 95%RH.
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Fig. 2. Changes in soluble solid contents during curing and storage at 0°C as influenced by
postharvest curing treatments.

T1 : 15 day curing treatment at ambient temperature + step-wise cooling down,
T2 : 10 day curing treatment at ambient temperature + step-wise cooling down,
T3 : 5 day curing treatment at ambient temperature + step-wise cooling down.
T4 : Refrigerated storage at 0C immediately after harvest without curing,

T5 : 10 day curing treatment at 30'C under 95%RH.

T6 : 10 day curing treatment at 20C under 95%RH.

T7 : 10 day curing treatment at 20C under 80~85%RH.

T8 : 10 day curing treatment at 10'C under 95%RH.

*Letters on the picture indicate statistical significance on the same dates by
Duncan’ s multiple range test at 5% level,
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Fig. 3. Changes in flesh firmness during curing and storage at 0°C as influencedby postharvest
curing treatments.

T1 © 15 day curing treatment at ambient temperature + step-wise cooling down,
T2 : 10 day curing treatment at ambient temperature + step-wise cooling down,
T3 © 5 day curing treatment at ambient temperature + step-wise cooling down,
T4 : Refrigerated storage at 0C immediately after harvest without curing.

T5 : 10 day curing treatment at 30C under 95%RH.

T6 : 10 day curing treatment at 20C under 95%RH.

T7 - 10 day curing treatment at 20C under 80~85%RH.

T8 : 10 day curing treatment at 10C under 95%RH.

*Letters on the picture indicate statistical significance on the same dates by
Duncan’ s multiple range test at 5% level,



Fig. 4. Anatomical changes of fruit tissues (400X) of ‘Shingo’ pears during curing periods and
storage at 0°C.

A: At harvest
B: After 7 day curing
C: After 15 day curing

D: After 15 day curing followed by 15 day storage.

*Abbreviations on the picture, EC, HC, and PC indicate epidermal layer cells,
hypodermal layer cells, and parenchyma cells in the flesh, respectively.
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Table 2. Changes in the thickness of epidermal layers in ‘Shingo’ pears during curing at ambient
temperature.

Time of observation Thickness of epidermal layers? (mm)
(days after harvest)

0 (at harvest) 480 + 0.27a¥
7 Days 580 = 0.45b
15 Days 6.50 £ 0.50c

zPictures were taken at 400x and the thickness was measured after printing on 8.8x12.6cm developing
papers.

YMean separation within columns by Duncan's multiple range test at 5% level.

Fig. 5. Typical anatomy of healthy and blackening fruit tissues (400X) of ‘Shingo’
pears after 60 day storage at 0°C.

A healthy tissue
B: tissue atthe early stage of blackening development
C and D: tissues at the developing stage and after the development of skin blackening
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