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Effect of Freeze Injury by Weather on Quality of
‘Fuyu’ Sweet Persimmon at Harvest and Subsequent Storage
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Yeon-Hyeon Hwang, Eun-Seok Kim, and Gwang-Hwan Ahn*

Sweet Persimmon Research Institute, Gimhae 50871, Korea

Abstract Persimmons on the trees are often exposed to weather condition of cold temperature before harvest, which
affects the fruit quality at harvest time and later storage. This study investigated the effect of the harvest season tem-
perature on the storage quality of ‘Fuyu’ sweet persimmons. Monitoring the temperature changes in the orchard showed
five times of cold temperature below the freezing temperature of persimmon, -2.1°C, in the harvesting period between
mid October and mid November with the lowest being as low as -5.4°C. Among three different harvestings, the tertiary
one at mid November showed decreased ‘L’ value and consistently high ‘a’ value of color index and high reduction in
hardness during 150 days storage of fruits at 0°C showing freeze-injured symptoms, compared to the first one at mid
October and the second one at early November. The fruits of first harvest maintained consistently hard texture with
increased ‘a’ color value probably due to postharvest ripening. The tertiary harvest exhibited increase in fructose and glu-
cose contents and decrease in sucrose of the fruits, being very different from the first and secondary harvests which main-
tained constant level of all three free sugars. Mid November with possible sudden temperature drop is unsuitable period
for harvesting sweet persimmons in the quality at harvest and later storage, and thus the harvest should be designed to

be done before that time.
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Fig. 1. Temperature change for sweet persimmon orchard at Gimhae Korea in November, 2014.
Table 1. Change in surface color of sweet persimmon during storage at 0°C for 150 days
Harvest time Color Initial 30 days 60 days 90 days 120 days 150 days
L 53.6£1.5 51.7£1.5 51.5£0.9 51.5£0.8 51.04£2.1 49.4+0.5
Primary a 23.7+1.8 28.3£3.5 32.242.5 29.9+1.7 31.0+£3.2 29.9+3.0
Harvest! b 28.5+1.4 28.1+1.5 27.5+0.7 28.1+0.8 27.3+2.4 25.6x1.6
AE 0.0+0.0 5.743.0a%Y 8.9+2.4b 6.7+1.6ab 8.8+1.9b 8.3+2.4ab
L 51.6+1.4 50.5+1.7 50.1+0.9 50.4+1.7 49.9+1.6 48.2+0.7
Secondary a 30.3+£3.0 31.7£3.3 33.1+£2.0 32.6+2.5 33.6+0.5 33.5+1.7
Harvest? b 27.242.2 27.9+1.6 27.0+3.1 27.2+0.5 26.5+1.2 25.8+1.4
AE 0.0+0.0 4.1+1.5a 4.3+2.2ab 3.4+1.9a 4.2+0.9a 5.1+1.3b
L 55.1£1.0 51.5+2.2 49.7+2.7 50.2+1.2 48.4+1.9 47.1£2.6
Tertiary a 33.9+£2.0 35.9+1.8 34.94+2.7 35.2+2.1 35.0+0.7 34.542.2
Harvest? b 30.1+1.1 28.4+1.4 26.9+2.7 27.5+0.9 25.4+1.8 242422
AE 0.0+0.0 4.742.6a 7.0£3.2ab 6.0+1.7ab 8.3+2.5bc 10.1£3.3¢

DIn the middle of October.

DAt the beginning of November.

In the middle of November.

DValues are meanststandard deviations (n=9).

SValues with different alphabetical superscript are significantly different within a row according to Duncan’s multiple range at =0.03.
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Table 2. Change in hardness of sweet persimmons during storage at 0°C for 150 days
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Harvest time Initial 30 days 60 days 90 days 120 days 150 days
Primary Harvest! 24.9+1.7a*) 24.3+1.9b 22.442.7ab 24.1£2.1ab 22.7+2.4b 23.3£1.2ab
Secondary Harvest? 22.5+3.2ab 23.7+1.8a 20.9+2.1bc 21.6£1.0bc 19.7£1.9¢ 20.6£1.3bc
Tertiary Harvest® 20.3+£2.7ab 23.242.1a 19.9£5.9ab 18.8+2.7b 18.4+3.5b 11.3£6.0c

DIn the middle of October.
PAt the beginning of November.
n the middle of November.

“Values are meanststandard deviations (n=9).

SValues with different alphabetical superscript are significantly different within a row according to Duncan’s multiple range at 0=0.05.

Table 3. Change in soluble solid content of sweet persimmons during storage at 0°C for 150 days

Harvest time Initial 30 days 60 days 90 days 120 days 150 days
Primary Harvest! 15.1+£0.8a* 16.1+1.4bc 15.9+0.5abc 16.2+0.5abc 15.6+0.1ab 16.6+0.6¢
Secondary Harvest? 16.7+0.8b 16.3+0.3ab 16.4+1.0ab 16.4+0.7ab 16.2+0.6ab 15.9+0.1a
Tertiary Harvest® 16.7+0.6a 16.9+0.6a 16.8+0.3a 16.5+0.8a 16.4+0.8a 16.9+0.5a

YIn the middle of October.

DAt the beginning of November.
9In the middle of November.
“Values are meanststandard deviations (n=9).

SValues with different alphabetical superscript are significantly different within a row according to Duncan’s multiple range at =0.03.
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