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Studies on the Colouration of Apple Fruit

I. Relation between anthocyanin formation and growth
stage of fruit in red apple caltivars

Tetsuo Masupa, Shigeru IMAKAWA
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(Department of Horticulture, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Fig. 1. Growth of McIntosh fruit during the
growing season on the tree. Closed
circles: fruit volume, Open circles:
increment of fruit volume for 10 days.
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Fig. 2. Growth of Mclntosh seed during the
growing season. Open circles: fresh
weight of seed, Closed circles: dry
weight of seed.
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Fig. 3. Seasonal changes in anthocyanin con-
tent of McIntosh apple peel on the
tree.
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Fig. 4. Development of anthocyanin in the
peel of McIntosh in detached whole
fruit. Fruits were kept for 7 days at
20°C under 4,000 Ix daylight fluores-
cent lamp, continuously.
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Fig. 5. Development of anthocyanin in the

peel disks from detached McIntosh
fruits. Disks were kept for 48 hour
(open circles) and 72 hour (closed ci-
rcles), floating on 0.3 M sucrose solu-
tion, at 20°C under 4,000 Ix daylight
fluorescent lamp, continuously.
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Summary

As a series of basic research for the study of
anthocyanin formation in apple fruit, we investi-
gated the relation between anthocyanin formation
and growth stage of fruit in 6 red apple caltivars
(Earliest, Red Astrachan, Mclntosh, Redgold,
Jonathan and Starking Delicious), and several
kinds of experimental methods on anthocyanin
formation in which peeled disks, detached whole
fruit and fruit growing on the tree were used.
The results were summarized as follows:

1. The pattern of fruit growth of all 6 caltivars
appeared as a double sigmoid curve in volvme,
which showed two rapid growth phases, namely
1st and 2nd growth phases. The peak of 1st and
2nd growth phase coincided with the stage in
which the seed attained their maximal fresh and
dry weight.

2. The stage in which anthocyanin formation
of fruit on the tree increased gradually, in the 6
caltivars used, coincided with the peak of 1st
growth phase.

3. The stage, in which anthocyanin formation
increased in detached whole fruit, coincided with
that in the fruit on trees. However, the stage in
the peeled disks was earlier than that in fruits
on the trees. It seems to be accelarated by the
wounding effect of the peeled disks.

Thus, it is suggested that anthocyanin {ormation
in apple fruit is correlated with fruit growth and
seed growth.



