Kor. J. Hort. Sci. Technol. 28(6):990-995, 2010

SZulsl 22| +EAI7|7L Azt '2X] &

Y5 - ot -

9g - 5%

o} - BEH -

R e L AL

Influence of Harvest Time after Freezing Damage
on Fruit Quality during Storage of ‘Fuji’ Apples

Hun-Joong Kweon, Sang-Gyu Lee, Moo-Yong Park, Yang-Yik Song,
Jong-Chul Nam, and Dong-Hoon Sagong’

Apple Research Station, National Institute of Horticulture & Herbal Science, Gunwi 716-812, Korea

Abstract. This study was conducted to compare differences in fruit quality by harvest time of ‘Fuji’ apple
fruit that was frozen on tree by unusual low temperature in that air temperature was under -3.5°C for 7 hours.
Fruits were harvested at 1 day before, and 2 days and 6 days after freezing damage, respectively. Harvest’s
soluble solid contents in all treatments was over 14°Bx. Firmness and titratable acidity of fruit harvested
after freezing damage was lower than those of fruit harvested before freezing damage. During cold storage,
ethylene production of fruit harvested after freezing damage was higher than that of fruit harvested before
freezing damage. The reduction in the level of fruit quality during cold storage of fruit harvested after freezing
damage was more serious than that of fruit harvested before freezing damage. The reduction of fruit quality
during subsequent ambient temperature for 1 week after cold storage of fruit harvested after freezing damage
was higher than that of fruit harvested before freezing damage. In comparison of treatments that were harvested
at different times after freezing damage, ethylene production and reduction in the level of fruit quality until
8 weeks of cold storage of fruit harvested at 6 days after freezing damage was lower than that of fruit harvested
at 2 days after freezing damage. However, this difference by harvest time after freezing damage disappeared
after 8 weeks of cold storage. Incidence of flesh browning was not affected by freezing at air temperature

under -3.5°C for 7 hours.
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Fig. 1. Time course changes in air temperature at 'Fuji' apple
orchard located in Gunwi during late harvest period in 2009.
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Fig. 2. Changes in ethylene production of ‘Fuji’ apple harvested
after freezing damage during cold storage and after transfer
to ambient temperature for 1 week from the cold storage for
20 weeks. Air temperature of cold storage were controlled
from 1°C to 2°C. Ambient temperature was from 15C to 20°C.
Vertical bars indicate standard errors of ten fruit replications.
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Fig. 3. Changes in respiration rates of ‘Fuji’ apple harvested
after freezing damage during cold storage and after transfer
to ambient temperature for 1 week from the cold storage for
20 weeks. Vertical bars indicate standard errors of ten fruit
replications.
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Fig. 4. Changes in weight loss of ‘Fuji’ apple harvested after
transfer to ambient temperature for 1 week from the cold
storage for 20 weeks. Vertical bars indicate standard errors
of ten fruit replications.
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Fig. 5. Changes in fruit firmness of ‘Fuji’ apple harvested after
freezing damage during cold storage and after transfer to
ambient temperature for 1 week from the cold storage for
20 weeks. Vertical bars indicate standard errors of ten fruit
replications.
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Fig. 6. Changes in titratable acidity of ‘Fuji’ apple harvested
after freezing damage during cold storage and after transfer
to ambient temperature for 1 week from the cold storage for
20 weeks. Vertical bars indicate standard errors of 6 juice
replications.
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Table 1. Fruit quality of ‘Fuji’ apple harvested after freezing damage at Gunwi in 2009.

Harvest time’ Fruit weight Firmness SSQ Titratable acidity
(9) (kg/ @8 mm) (°Brix) (%)

1 day before freezing damage 281.2 a* 34 a 14.0 a 0.35 a

2 days after freezing damage 289.2 a 31b 14.0 a 0.28 b

6 days after freezing damage 289.7 a 31b 141 a 027 b

*Means followed by the same letter are not significantly different using Duncan’s multiple range test, P < 0.05.
YFreezing damage was happen between 1 a.m. to 8 a.m. in 3rd and 4th November. air temperature range was -2.7 to -8.4C
by 3rd November and -0.8 to -3.1C by 4th November. So, we set up the date of freezing damage as 3rd November.
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