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Summary
Studies on the Controlled Atmosphere (CA) Storage of Apples
[, Effects of COy and O Levels on ‘Starking Delicious’ Apples in CA Storage
Tsuguyoshi KUDQO, Sadaaki SAITO and Toshlhiro MIKAMI
Aomori Apple Experiment Station
Kuroishi, Aomori, 036-03, Japan

Controlled atmosphere storage increases the storage life and shelf life of many apple
varieties. Climate and growing conditions affect fruit quality and storage behavior, As a
result, the optimum CQOs and Oq levels, or the particular combination of the two, have not yet
been clearly identified.

This report describes the effects of various concentrations of COz and Op on changes in
the fruit quality and in the occurence of interal fruit disorders in the important commercial
apple variety, ‘Starking Delicious’ grown in Aomori Prefecture,

In 1965-69, in order to study the influence of CO; on quality and disorders, fruits were
stored for approximately 6 months, at 0°C and 4°C in the atmospheres of nitrogen with
comdination of 3% O, and 0.5% to 5% COq Also, fruts were stored in air as a control

Later, in 1970-73, in order to again study the influence of O on quality and disorders,
fruits were stored for 6 months at 0°C, 2°C and 4°C in nitrogen combined with 1.5-2.5%
COs and 0.5% to 5% Oz The atmospherer were adjusted twice a day by adding various
gasses as needed.

1. Effect of COy level on fruit quality

The fruits from controlled atmosphere storage were fresher than those from air storage.
Malic acid and firmness tended to increase vith increasing COp leveis when stored at 4 C, but the
fruits from 9 % CO; atmosphere at 0 C were lowest in malic acid content and firmness. The
fruits from 0.5% to 3% CO; atmosperes did not differ in firmness and malic acid content.

2. Effect of COy level, on fruit disorders

Internal diorders tended to increase with increasing CO; levels; particularly, the fruits
from above 5 % CO, developed more severe disorders. Apples stored in air at 0 C had more
severe internal disorders than those from 4 ¢ and the disorder seemed to be intensified by
high COy levels, Fruits with watercore are highly susceptible to internal disorders. Watercore
occurred nore at high COs levels. The effect of COp level on scald was not clear since it
occurred slightly in all atmospheres.

3. Effect of Oy level on fruit quality

Malic acid and firmness tended to decrease with increasing Op levels, The fruits from
low O levels were good in texture and taste, But, the fruits from 0.5-1.0% O contained
considerably higher ethylalcohol and acetaldehyde than the fruits from higher COp levels. It
was thought that the fruits had undergone fermentation.

4. Effect of Oy level. on fruit disorders

Internal disorders tended to increase with increasing O, levels. Scald was inhibited by
decreasing the O level,

5. The optimum gas condition for CA storage

Fruits from controlled atmosphere storage having a combination of low CO; and low O
levels were best in quality and lowest in disordereds. 'Thc optimum gas combinaton for CA
storage of “starking Delicious” apples seems to be 2% O and 2% CO; and the optimum

storage tempperature is 0 C.



