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THE INFLUENCE OF ETHYLENE, OXYGEN, AND CARBON
DIOXIDE ON THE MATURATION OF BANANAS
AND SATSUMA MANDARIN FRUITS

Hirofumi TERAI and Susumu MIizUNoO

Summary

The combined and separate influence of oxygen, carbon dioxide and ethylene on the maturation of
banana fruits and Satsuma Mandarin fruits was studied.

When initiated banana fruits which were pretreated with 100 ppm of ethylene for 20 hours were stored
under various oxygen concentrations (0, 2, 5, 10 and 20%) at 20°C, carbon dioxide production was reduced
in propotion to decrease in oxygen concentration. And continuous ethylene treatment stimurated the car-
bon dioxide production except under 0% oxygen concentration but respiration climacteric rise was not
obserbed under 5% and 2% oxygen concentrations. Lower oxygen concentration retarded the increase of
ethylene production, however the production rate arived at the same levl after 4 or 5 days from storage
initiation except under 0% oxygen concentration. The color development of initiated banana peel was
stimulated remakably under 5% oxygen concentration, and the level was the same as 10% or 20% oxygen
concentration by continuous ethylene treatment.

On the other hand, initiated banana fruits were stored under various modified gases which consisted of
20% oxygen and 0, 2, 5, 10 and 20% of carbon dioxide. The carbon dioxide production was reduced
slightly under the 10% and 20% of carbon dioxide concentrations but the oxygen uptake was not inhibited.
Also the ethylene production was not influenced by all carbon dioxide concentrations used in this experi-
ment. Carbon dioxide scarcely inhibited color develoment of initiated banana fruits although carbon
dioxide concentration of 10% or 20% had a slight effect on suppretion of color development under con-
tinuous ethylene treatment.

Also, Satsuma Mandarin fruits were stored under 0, 2,5, 10, and 20% of oxygen concentrations after
pretreatment of 100 ppm of ethylene for 20 hours. Continuous ethylene treatment stimulated carbon di-
oxide production under 10% and 20% of oxygen concentration. On color development of Satsuma Manda-
rin fruits, the effect of continuous ethylene treatment was remarkable under 5% of oxygen concentration,
and the color score came to the same level as that of 10% and 20% oxygen concentrations at the end of
storage.

These results suggest that both banana fruits of climacteric type and Satsuma Mandarin fruits of non-
climacteric type require more than 10% of oxygen for sufficiently stimulated respiration with ethylene
treatment, but color development of these fruits is stimulated fully under 5% of oxygen concentration.
Accordingly this indicates that stimulation of respiration and color development with ethylene are inde-
pendent phenomena.
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Fig. 1 Carbon dioxide production by initiated banana fruits under the influence of ethylene and

oxygen concentrations. (((J—
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Fig. 2 Ethylene production by initiated banana
fruits under the influence of oxygen con-
centrations.

The symbols of oxygen concentrations are same
as the Fig. 1.
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Fig. 3 Color change of initiated banana fruits
under the influence of ethylene and
oxXygen concentrations.

The symbols of oxygen concentrations are same

as the Fig. 1.
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Fig. 4 Carbon dioxide production by initiated
banana fruits under the influence of
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Fig. 5 Oxygen uptake of initiated banana fruits
under the influence of ethylene and car-
bon dioxide concentrations.

The symbols cf carbon dioxide concentrations
are same as the Fig. 4.
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Fig. 6 Ethylene production by initiated banana
fruits under the influence of carbon di-
oxide concentrations.

The symbols of carbon dioxide concentrations
are same as the Fig. 4.
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Fig. 7 Color change of initiated banana fruits
under the influence of ethylene and
carbon dioxide concentrations.

The symbols of carbondioxide concentrations
are same as the Fig. 4.
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Fig. 8 Carbon dioxide preduction by Satsuma
Mandarin fruits which were pretreated
with 100 ppm of ethylene for 20 hrs.,
under the influence of ethylene and
oxygen concentrations.

The symbols of oxygen concentrations are
same as the Fig. 1.
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Fig. 9 Color change of Satsuma Mandarin fruits
which were pretreated with 100ppm of ethy-
lene for 20hrs., under the influence of ethy-
lene and oxygen concentrations.

The symbols of oxygen concentrations are same
as the Fig. 1.
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