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Abstract. ‘Akihime’ plums picked at mature stage (50-70% red coloration of the fruit skin) were stored at
1°C under air or controlled atmosphere (CA) storage regime as following 3% O, + 1, 3, 5, and 7% CO»
for 50 days for the purpose of assessing the effect of CA storage on the maintenance of fruit quality and
the reduction of chilling injury. Fruits stored under CA storage regime showed reduced respiration as well
as ecthylene production rates compared to the fruits stored in air. Quality attributes including weight loss,
Hunter ‘a’ values, soluble solids content, titratable acidity, and firmness showed smallest changes in fruits
stored under CA conditions except for 3% O, + 7% CO,. High incidence of physiological disorders including
chilling injury, flesh browning, and decay were found in fruits stored under both air and CA of 3% O, +
7% CO,. In our study, the CA storage regime of 3% O, + 5% CO, was found the most effective for maintaining
overall fruit qualities of ‘Akihime’ plums produced in Korea, also delayed the development of chilling injury
including lack of juiciness and flesh browning. From the results, storage at 3% O, + 5% CO, was selected
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as an optimal condition of ‘Akihime’ plum for extending storage life up to 50 days at 1°C.
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Fig. 1. Schematic diagram of portable CA control system.
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Fig. 2. Carbon dioxide production of ‘Akihime’ plum fruits stored
under CA storage regime for 7 weeks at 1°C. Bars indicate
+ SE (n = 5).
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Fig. 3. Ethylene production of ‘Akihime’ plum fruits stored under
CA storage regime for 7 weeks at 1°C. Bars indicate + SE
(n = 5).
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Fig. 4. Weight loss of ‘Akihime’ plum fruits stored under CA
storage regime for 7 weeks at 1°C. Bars indicate + SE (n

= 5).
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Fig. 5. Scanning electron microscopy micrographs of the fruit surfaces of ‘Akihime’ plums stored under CA storage regime for
50 days at 1°C. A, [Control (Air)]; B, CA 1 (3% O2 + 1% COz); C, CA 2 (3% O2 + 3% COz2); D, CA 3 (3% Oz + 5% COz);

E, CA4 (3% O, +
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Table 1. Changes of Hunter ‘a’ values, firmness, soluble solids content (SSC), and titratable acidity (TA) in ‘Akihime’ plum fruits
stored under CA storage regime for 50 days at 1°C.

Storage Hunter ‘@’ Firmness (N) SSC (°Brix) TA (%)
Initial 37 d 205 a 119 b 0.68 a
Control (Air) 123 a 140 b 13.7 a 0.33 b
CA 1 3% Oz + 1% CO; 850b 118 c 1.7 b 0.30 b
CA 2 3% Oz + 3% CO; 83 b 119 c 115 Db 029 b
CA 3 3% Oz + 5% CO, 59 ¢ 119 c 120 b 032 b
CA 4 3% Oz + 7% CO:2 55¢ 94d 114 b 0.33 b

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 2. Sensory characteristics of ‘Akihime’ plum fruits stored under CA storage regime for 50 days at 1°C.

Storage Appearance Sweetness Sourness Texture Overall acceptability
Control (Air) 1.3 b* 36 b 15b 16 b 11b
CA 1 3% O, + 1% CO; 46 a 43 a 39 a 43 a 41 a
CA 2 3% 02 + 3% CO; 45 a 42 a 40 a 44 a 42 a
CA 3 3% Oz + 5% CO2 49 a 45 a 42 a 45 a 45 a
CA 4 3% 02 + 7% CO; 48 a 39b 38 a 41 a 39 a

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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