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Changes of Components in Citrus Fruits During Maturation and Storage
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Fig. 1. Seasonal changes of ethanol content
in citrus fruits (1973-1974).
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Fig. 2. Seasonal changes of ethanol content
in citrus fruits (1974-1975).
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Table 1. Seasonal changes of some compositions in citrus fruits (1974-1975)
Aug, Sep. Oct, Nov, Dec. Jan
24 7 25 8 22 1 11 21 4 14 26 7 18
Early satsuma mandarin
Brix 6.4 6.9 7.1 7.5 7.9 8.5 8.7 8.9 9.2 9.2 10.1 9.9 10.7
Acid (%) 3.07 2.36 .72 1.26 1.18 0.95 0.93 0.90 0.88 0.84 0.87 0.82 0.88
L 46.2 47.0 54.8 59.2 68.5 61.6 60.7 59.0 57.2 58 1 56.7 56.4 55,9
a -—5.3 — 5.8 —2.1 -2.9 1.6 13.6 18.2 21.9 24.2 24.5 25.4 23.3 24.8
b 9.2 10.4 9.5 156 25,1 383 383 355 34.6 347 334 32.8 32.6
Common satsuma mandarin
Brix 6.8 7.0 7.0 7.2 7.5 8.1 8.5 8.6 9.1 9.2 9.7 9.8 10.2
Acid(%) 3.43 3.12 2.43 1. 88 1. 51 1.24 1.22  1.12 1. 05 .02 0.99 0.93 0.95
L 44.7 49.3 50.6 50.9 55.1 47.9 55.0 57.6 57.1 56.5 56.7 55.0 55.4
a 2.8 —7.7 —0.9 —0.4 —2.0 —6.2 3.0 14.9 227 246 25,3 25.7 27.3
b 6.5 10.3 5.2 5.6 105 271 327 34.8 34.2 33.9 34.1 32.4 33.3
Ponkan
Brix 8.8 8.5 8.9 9.1 9.4 9.3 9.7 10.2 10.1 1.0 11.3 12.0
Acid (%) 5.60 4.35 3.23 2.33 1. 88 1.42 .14 0.95 0.8 0.81 0.79 0.76
L 48.8 50.0 49.9 52,0 34.3 386 51.8 553 582 580 57.5 56.3
a .1 —-0.4 —-0.5 —1.2 —10.3 —12.8 —6.7 3.8 13.8 19.5 21.8 22,6
b 3.1 4.8 4. 4 6.5 15.0 19.5 29.4 325 34.8 34.7 34.1 33.2
L, a, b: the Hunter color value
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Fig. 3. Seasonal changes of acetaldehyde
content in citrus fruits (1974-1975),
O——0 Early satsuma mandarin

®—® Common satsuma mandarin
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Fig. 4. Seasonal changes of Brix in citrus
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Fig. 5. Seasonal changes of acids in citrus
fruits (1973-1974).
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Fig. 6. Seasonal changes of growth of
citrus fruits (1974-1975).
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Fig. 7. Seasonal changes of peel-weight
of citrus fruits (1974-1975).
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Fig. 8. Seasonal changes in the Hunter
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Fig. 9. Seasonal changes in the Hunter
(a) value of the rind of citrus
fruits (1973-1974),
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Fig. 10, Seasonal changes in the Hunter
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Table 2, Effect of packing on ethanol
contents in citrus fruits du-
ring storage at 5°C

Satsuma
Storage mandarin Ponkan
days
0. 03mm None 0.03mm None
0 33 33 3 3
4 33 41 33 7
8 87 49 225 10
15 137 52 206 12
30 181 94 374 24
mg /100 ml
Table 3. Effect of storage temperature on
ethanol content in citrus fruits
Storage Satsuma mandarin Ponkan
days 5 5 g5 5 15 25¢°C)
0 18 18 18 5 5 5
5 37 63 42 2 4 18
10 48 50 3 8 12 11
15 37 79 64 1 3 15
30 54 145 103 5 4 101
mg/100 ml
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Summary

The changes in ethanol and acetaldehyde contents of satsuma mandarin (Citrus unshiu
Marc.) and ponkan (Citrus reticulata Blanco) fruits, observable in relation with maturity, were
investigated during the growing season and storage.

Ethanol content of satsuma mandarin fruit increased gradually in accordance with its
maturation and towards the end of December when the fruit reached near full maturity it
began to increase suddenly. Therefore it was assumed that ethanol content could be used
as an index to physiological ripeness of citrus fruit. Acetaldehyde in the juice increased
during maturation, too, but its amount was not so much. On the other hand, in ponkan
fruit its accumulation was slower than that of satsuma mandarin. Before the flesh reached
ripening, the Hunter color values (L, a and b) of the rind had reached a maximum. Ac-
cordingly it resulted that the peel of citrus fruit reached maturity earlier than the flesh
did.

During storage, ethanol accumulation in citrus fruit, which was assumed to be attributed
to anaerobic respiration, was observed in great quantities with a rise of temperature during
storage. In this case, a higher temperature also promoted the severity of the peel wilting.
In ponkan fruit granulation was observed during storage at 15°C and 5°C of these, the one
at 5°C being severer.



