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Abstract

This study was conducted to evaluate the quality characteristics of and chilling injury development in ‘Ooishiwase’ plum
fruits after harvest, according to the ripening stage and storage temperature. The fruits were harvested at three ripening stages
(60, 80, and >90% skin color) and were then stored at 1, 4, 5, 6, and 20C cold-storage rooms for up to 48 days. The
fruit quality parameters, respiration patterns, and chilling injury development were monitored during the storage periods and
the three days of subsequent ripening at 20C. The fruits harvested at the 60%-skin-color stage maintained the flesh firmness,
color, weight loss, and TA, and their respiration rates and ethylene production were decreased compared with the 80%-
or >90%-skin-color fruits, at a lower storage temperature. The major symptoms of chilling injuries in the Ooishiwase plums
were gel breakdown, flesh browning, and flesh translucency. These symptoms appeared at all the low-storage-temperature
and ripening treatment stages. When the fruits, however, were harvested at a more immature stage and were stored at a
lower storage temperature, the chilling injury development decreased. These results show that the development of chilling
injury in Ooishiwase plums is related to the climacteric behavior during cold storage.
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Fig. 1. The color index of ‘Ooishiwase’ plums. Index 2 represents
60%, 3 represents 80%, and 4 represents >90% skin coloring of
fruit.
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Fig. 2. The treated storage temperature(left) and relative humidity(right) during cold storage of ‘Ooishiwase’ plum fruits.
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Fig. 3. Changes in skin color according to harvest time at 60% coloring(A), 80% coloring(B), and >90% coloring(C) during 17C, 4T,

5C, 6C and 20C storage of ‘Ooishiwase’ plum fruits.
Data means *SE of three replicates of five fruits per experiment.
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Fig. 4. Changes in flesh firmness according to harvest time at 60% coloring(A), 80% coloring(B), and >90% coloring(C) during 1°C, 4C,

5C, 6C and 20TC storage of ‘Ooishiwase’ plum fruits.
Data means *SE of three replicates of five fruits per experiment.
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Table 1. The comparison of weight loss, soluble solid contents, and
titratable acidity of ‘Ooishiwase’ plum at 24 storage day according
to harvest stage and storage temperature

Storage Weight loss TSS TA

Harvest stage  oroernre('C) (%) CBiy (%)
1 29 ¢ 110 a 1.89 a
Color index 2 4 33b 1062  126b
(60% coloring) 5 382 25a 129b
6 41a 113a 120

—_

38 ab 11.6 ab 183 a

Color index 3 4 3.6 ab 124 a 1.27 be
(80% coloring) 5 28b 1184 127 be
6 44 a 104 a 1.09 ¢
1 340 121 a 145 a
Color index 4 4 33b 129 a 076 b
(>90% coloring) 5 26b Bla 072b
6 42a 252 0% b

‘Data were compared by Duncan’s Multiple Range Test at 005% level depend on harvest stage.
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Fig. 5. ‘Ooishiwas’ plum chilling injury symptoms observed during cold storage : gel breakdown, gel breakdown with brownmg, flesh
translucency, flesh bleeding.
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Table 2. The rate of chilling injury development during cold storage depend on harvest stage and cold storage temperature of ‘Ooishiwas’

plums
Storage da
Harvest stage Storage . ge day
temperature (C) 0 10 17 24 31 38 45
1 0.0 0.0 00b 00 ¢ 14b 113 189
Color index 2 4 0.0 0.0 00b 1.7 b 171a - -
(60% coloring) 5 00 00 80 a 217 ab - - -
6 0.0 0.0 60 a 235a - - -
1 0.0 0.0 00 ¢ 00d 43 b 15.6 254
Color index 3 4 0.0 0.0 20b 150 ¢ 243 a - -
(80% coloring) 5 00 00 120 a 233 ab - - -
6 0.0 0.0 120 a 267 a - - -
1 0.0 0.0 00d 00d 86 b 20.0 289
Color index 4 4 0.0 0.0 40 ¢ 162 ¢ 235 a - -
(>90% coloring) 5 0.0 00 100 ab 217 b - - -
6 0.0 0.0 138 a 285 a - - -
"Data were compared by Duncan’s Multiple Range Test at 0.05% level depend on harvest stage.
-t no data, the fruit quality was not good for evaluation due to over-ripening.
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Fig. 6. Changes in ethylene production according to harvest time at 60% coloring (A), 80% coloring (B),

Storage day
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and >90% coloring (C) during

during 1'C, 4T, 5C, 6 and 20C storage of ‘Ocishiwase’ plum fruits.

Data means £SE of five replicates of five fruits per experiment.
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Table 3. The rate of chilling injury development during cold storage plus 3 days subsequent ripening at 20°C depend on harvest stage

and storage temperature of ‘Ooishiwase’ plums

Storage Storage day
Harvest stage temperature (C) 0 10 17 2% 31 38 45
1 0.0 395 ¢ 462 ¢ 603 ¢ 625 a 68.0 733
CO]OT index ) 4 0.0 40.2 C 45.0 C 56.7 C 67.5 a - -
(60% coloring) 5 0.0 625 b 715 b 83.6 ab - - -
6 0.0 904 a 90.6 a 933 a - - -
1 0.0 355 ¢ 550 ¢ 66.7 be 725b ; ;
Color ndex 3 4 0.0 385 ¢ 655 ¢ 733 b 80.4 a ; ;
(80% coloring) 5 0.0 654 b 825 b 86.7 ab ; ; ;
6 0.0 900 a 950 a 9.7 a ; ; .
1 0.0 46 ¢ 595 ¢ 6.0 ¢ 750 b - .
Color index 4 4 00 22 ¢ 788 b 822b 894 a - -
(>90% coloring) 5 0.0 728 b 80.8 b 953 a - - -
6 0.0 94.6 a 902 a 9.7 a - - -

"Data were compared by Duncan’s Multiple Range Test at 0.05% level depend on harvest stage.

- @ no data, the fruit quality was not good for evaluation due to over-ripening.
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Fig. 7. Changes in carbon dioxide production according to harvest time at 60% coloring(A), 80% coloring(B), and >90% coloring(C) during
during 1T, 4C, 5C, 6C and 20C storage of ‘Oocishiwase’ plum fruits.

Data means *SE of five replicates of five fruits per experiment.
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Fig. 8. Changes in ethylene production according to harvest time at 60% coloring (A), 80% coloring (B),

Storage day
and >90% coloring (C) during

1T storage plus 3 days subsequent ripening at 20C of ‘Ooishiwase’ plum fruits.

Data means *SE of five replicates of five fruits per experiment.
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