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Influence of Oxygen Concentration on the Storage

of Satsuma Orange
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Table 1.

tration in each fruit stored 5 days at 6°C.

Difference of internal gas concen-

No. of

‘ conc. of internal gas
fruit 9 CO, % O,
1 cerererereriiienns 0.52 21.24
D ereerereiiina 0.71 21.06
3 e, 0.86 20.89
4 ceeerrenerieeiins 0.67 20.90
5 eerrererennanian., 0.69 20.90
6 errereeenienenins 0.74 20.39
T eererreriineeanans 0.81 20.38
8 treerierrcrienaees 0.60 20.82
Q  reriieiseniiinan, 0.48 20.90
Average -vereeee 0.67 20.83
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Fig. 1.Time required for gas exchange of Satsuma orange fruit.
A : Fruits were held in controlled atmosphere (O, 4.47 and CO, 7.73%)

B : Fruits were placed in A condition one day, then transferred to air at same temperature.
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Table 2. Internal gas concentration of Satsuma oranges held in each modified

atmosphere at 6 C,

gas cone. in storage fruit

atmosphere 1 day 3 days 6 days
CO, 0. CO, 0. CO, 0,
%
control eeseeeereeenns 0.77 20.89 0.56 19.95 0.59 20.78
(air) +0.07 +0.18 +0.07 +0.09 +0.10 +0.12
4.2% . 0.67 4.60 0.57 4.83 0.52 4.52
02 +0.21 +0.79 +0.23 +1.11 +0.09 +0.84
4.5% Oy ... 7.97 4.29 7.57 4.87 8.07 4.62
+ 7.8% CO. +0.71 +0.97 +0.33 +0.70 +0.25 +0.52
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Fig. 2.Influence of modified atmospheres on respiratory rate and decay of Satsuma orange at 6 C.
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Fig. 3. Volatiles produced by Satsuma oranges during holding in the modified atmospheres at 6°C.

The arrow indicate the injection of sampling gas.

Volatiles were tentatively identified by cochromatography with know standards.

a . Unknown, b : Methyl alcohol,
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Summary

A study was made of the rate of gas exchange in Satsuma orange, and of relationship between oxy-
gen concentration of atmosphere and storage life.
1. At 6C, gas exchange in Satsuma orange was very rapid. During the first 30 minutes of flushing

with the modified atmosphere (G, 4.47% and CO, 7.73%), 50% of the oxygen in the internal atmosphere
was removed. Also, carbon dioxide concentrationin the internal atmosphere was rised from 0. 67% in
the initial atmosphere to 4%, which was equivalent to 50% of flushing concentration. After 4 hours
of flushing, the gases concentration of internal atmosphere  was became to about the same with the
modified atmosphere.

The same rate was found for reentry of oxygen from the air into the fruit and for re-outflow of
carbon dioxide from the fruit into the air, when the fruit was transferred to air.

2. The influence of oxygen level on storage life: The respiratory rate in high oxygen level, such as
14.89%, was higher than that in the low, such as 3.01%. In the former treatment a little breakdown
occurred, while in the latter 15% breakdown resulted during the 48 day holding period. An alcoholic
volatile was detected in fruit from atmospheres containing 3.01 or 7.45% oxygen. However, no alcoho
lic volatile was detected under high oxygen level. From these results, it is evdent that the oxygen

concentration below 7.5% in the atmosphere affects the keeping of storage life.



