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Fig. 1. Seasonal changes of fruit, peel
wt, and flesh % of pummelo,
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Table 1. Seasonal changes of shape index of fruit, edible portion
ratio of pummelo
- it w . . Shape Peel Flesh  Segment Edible
Picking date Fruit wt.  Diam, Height index ratio wt. membrane portion
g mm mm % g g %
July 23 233 93 86 1. 10 89. 7 24 — —
Aug. 21 341 109 %6 1. 13 72.5 94 19. 4 21.8
Sept, 23 560 127 108 1.17 59.0 230 24. 8 34.8
Oct, 24 706 136 114 1. 19 52.4 334 39.6 41.7
Nov, 25 786 139 119 1.17 49, 2 397 43.5 45.0
Dec, 19 935 150 124 1.21 50. 4 464 45.7 44.7
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Fig. 4. Seasonal changes of naringin
in the flesh of pummelo.
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Fig. 5. Seasonal changes of naringin
in the peel of pummelo,
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Table 2. Main acid constituents in flesh of pummelo
------------ Others (%)
Picking date Citric Malic S Suceinic.  s-Hydroxy-
itri : -Hydroxy-
Total Isocitric «-Ketoglutaric butyric
% % - o
Oct, 16 90. 39 4,74 4. 87 1.13 0.96 0. 65
Nov, 16 90. 06 4, 56 5.38 0.82 1. 16 1. 08
Dec. 17 92. 56 3.98 3. 46 0. 68 0.82 0.82
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Fig. 11. Seasonal changes of soluble
pectin ratio to total pectin
in the albedo and segment
membrane of pummelo,
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Table 3, Seasonal changes of pectins in the albedo of pummelo

Part Picking date Total pectin
Water sol, (NaPOy); sol, HCI sol.
% % %
July 28 0.21 1. 47 2. 14 3.82
Aug. 21 0. 42 1.93 2.38 4.74
Sept, 23 0.52 1. 31 2.70 4.54
Albedo Oct, 24 0.77 1. 41 2. 63 4. 81
Nov., 25 0. 81 1. 20 1. 65 3. 67
Dec. 19 0.95 1. 32 2.32 4. 58
Cct, 24 0. 65 1.74 5.88 8. 27
gﬁiiﬁ;?;;e Nov, 25 0. 68 1.0l 5. 86 7. 56
Cec, 19 0. 59 1. 59 6. 26 8. 44
Table 4. Seasonal changes of naringin in flesh and albedo of pummelo
. Naringin (juice) Naringin (albedo)
Picking date Peel ratio pH in juice
Fresh Per fruit Fresh Per fruit
% mg mg mg mg
Sept. 5 65. 1 3. 29 81 89 1, 426 3, 662
Oct 6 61.4 3.39 64 114 1,081 3, 662
Nov. 4 50.8 2.48 28 76 1,116 3, 628
Dec, 1 49. 3 3.17 32 143 1, 302 6, 398
Dec. 22 46.7 3. 28 30 137 1, 000 4, 432
Jan, 19 51.0 3. 45 30 130 1,312 - 6,442
Feb., 9 54. 6 3.32 25 89 1, 444 7,007
Table 5. Changes of fruit qualities during storage of pummelo
Qualities icrlﬂggflmit 50 days storage
P 10°C Room temp, On tree
Retention (%) 100 95. 8 60. 0 100
Acid (%) 1.29 1.28 1. 36 1.28
Brix 9.6 10.3 10. 4 9.8
pH 3.18 3.24 3.57 3.43
Color a —7.3 —4.0 5.2 —2.3
Color b 24. 4 36. 4 28.7 35.7
Naringin in juice (mg %) 29.0 27.9 33.8 30. 1
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Summary

1. In order to clarify the changes in fruit characteristics appearing in accordance with
the maturation of pummelo (so called Buntan in Japan), some inspections and analyses were
made on the following items : fruit-enlargement, peel percentage, edible portion ratio, con-
stituents of the component parts of fruit. To be used in these studies, fruits were collected
monthly 6 times from July to December in 1974, using 5 trees; and 7 times from September
in 1975 to February of the next year, using 3 trees.

9. From the results obtained through these two seasons, the seasonal changes of pum-
melo were divided into the following two patterns. (1) The items approximately brought
to cessation towards the end of December were fruit-enlargement, peel percentage, the
amounts of citric acid, naringin, and ascorbic acid in the flesh, (2) The items made to be
increasing till the beginning of February of the next year were Brix, Hunter color values
(a) and (b) of the peel, and reducing-typed ascorbic acid in the peel.

3. The fruits allowed to be remaining on trees till February 9 were observed to occur
a color change on the oil gland of the peel, reaching the incidence of 47 % of the 115 fruits
collected. This was assumed to have been caused by temperature injury, due to the fact
that fruits were affected by frost and thereafter by straight sun light.

4. Concerning the storage of the fruits, picked in December, from our experiments on
the quality of fruits, it was considered to be desirable to establish an optimum storage con-
dition in place of the present field storage, paying due regard to the characteristics of
thickening growth of albedo tissue, and of sensitivities to dryness.

5. The conclusion from these results showed that in view of general quality the time
fit to the harvesting of pummelo should be fixed at the date later than the middle of De-
cember, contrary to the present usage. However, this innovation seems to have presented
a problem of frost-injury threatening the next year harvest.

6. The major organic acids of pummelo were composed of citric acid of more than 90
% of the total, malic acid of about 4 %, and isocitric acid of about 1%. It is worth notic-
ing that unlike the cases of Satsuma mandarin and Natsudaidai, in accordance with the
maturing of the fruit, the accumulation of citric acid in the fruit continued to be increasing
up to December.

7. About 15-16 kinds of aromatic substances were found, and as major constituents,
limonene, g-pinene, a-pinene, myrcene, ethanol and acetaldehyde were identified.



