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Abstract

This study was conducted to investigate the change in the quality of early season Fuji apples that were subjected
to eight different storage conditions using the developed controlled atmosphere (CA) storage system. Early season
Fuji apples grown at Mungyeong, in the South Korea, were harvested in September 2014 for storage studies. Flesh
firmness, titratable acidity, total soluble solid content, weight loss, and internal browning disorder were used as
quality indicators for the stored apples. Flesh firmness and weight loss were better than that of the control after
70 days of storage. However, there was no significant difference in the titratable acidity or total soluble solid
content among the apple samples from eight chambers after storage. The internal browning disorder of apple samples
in CA chambers occurred when exposed to 1% CO,+2% O, and 1% CO,H0.5% O, resulting in a higher incidence
rate of 2 and 8% after 70 days of storage than that in the control. In addition, the CA storage conditions at 3,
4 and 5% CO,+2% O, increased the rate of internal browning disorder by 26%. Therefore, CA storage can be
used to maintain the quality of the apple if the optimal gas concentrations in the CA are applied to the storage
strategy.
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Fig. 1. Schematic views (a, b) and photos (c, d) of CA low temperature storage system (a, ¢) and gas control chamber (b, d).
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Table 1. Storage conditions for early season Fuji apples

Chamber CO, concentration O, concentration ~ Temperature Relative

(%) (%) (C) humidity (%)
1 120.1 2402 0£1 9545
2 120.1 2402 0£1 80£5
3 120.1 2402 0+1 60£5
4 3101 2402 0£1 9545
5 440.1 2402 0£1 9545
6 540.1 2402 0+1 9545
7 1401 0.50.2 01 9515
8" 0.1£0.1 21:02 0£1 9545
YControl.
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Fig. 2. Device used to control humidity in the chamber.
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Fig. 3. Normal shape (a) and shape after internal browning (b) of early season Fuji apples stored under different CA conditions.
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Table 2. Change in physicochemical qualities of early season Fuji
apples under different conditions after low temperature storage

Physicochemical parameters

Chamber  Flegh firmness  Tiratable L0121 Soluble Weight loss
) acidity (%) S"h(‘iBCr‘i’;‘)‘em %)
Fresh sample” 14364140 0.30+0.04ab  12.67+095" 0£0d

1 1269:078™  034+004°  1234+1.02°  051£0.05°

2 13.00£1.44™  03240.06°  1349+098"  0.59+0.14°

3 12444077 033£003"  13.12:071"  0740.11°

4 13234070 029+0.02°  1336:093"  0.53+0.10°

5 13531102 028+0.04°  1250:076®  049:0.08°

6 14214127 0294003°  12.82:062°  0.500.13°

7 DRTTELIT 034+006°  13444068°  0.53+0.11°

g 11724105 034£002°  1253:1.05°  102+0.10°

l)Sample before storage.

Control

Bach value is meanSD (n=10). Means in the same column followed by different
letters are significantly different by Duncan’s multiple range test (p<0.05).
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Table 3. Internal browning disorder (%) of early season Fuji
apples under different conditions after low temperature storage

Chamber

Internal browning disorder (%)’
4
6
4
20
26
2%
10
2

N N U B W

U

D),

Control.

Yntemal browning disorder (%)=the number of flesh browning samples/total number
of samplesx100.
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