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Seasonal Changes in the Polyphenol Content of Persimmon Leaves, Calyxes and Young Fruit
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Fig. 1. Comparison of fresh weight of persimmon

leaves

Various leaves were assigned numbers, from apex
base, of new branches. Here, only three different
second and fourth leaves, were
determined, from 10th April to 12th August. Each
spot shows the average fresh weight of ten leaves

2. Comparison of total polyphenol content in

persimmon leaves.

Only three different leaves, assigned and picked
in the same way as Fig. 1, were determined. Each
spot shows the average of three determinations from

ten saple leaves. See Fig. 1 for each symbol.
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Fig. 3. Comparison of proanthocyanidin content in

persimmon leaves.

As to the details of sample leaves, see Fig. 1.
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Fig. 4 Comparison of proanthocyanidin content in
the three fractions of the extracts from the
second and fourth leaves with different pic-
king dates.

As to the details of sample leaves, see Fig. 1.
Symbols used here indicate the followings;
proanthocyanidin content in the ethyl acetate-soluble
fraction; —— o ——, that in the butanol-soluble
fraction ; a , that in the water-soluble
fraction ; o
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Fig. 5. Seasonal changes of total polyphenol content

and proanthocyanidin content in the calyxes
during persimmon fruit development.

Total polyphenol content; — @-—,
proanthocyanidin content; —— o ——.
About young fruit, see Fig. 7.
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Fig. 6. Seasonal changes of proanthocyanidin content
in the three fractions of the calyxes extract

during development of persimmon fruit.

Proanthocyanidin content in the ethyl acetate-
soluble fraction; o ——, that in the butanol-
soluble fraction; a , that in the water-
soluble residue ; About young fruit,
see Fig. 7.
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Fig. 7. Seasonal changes of total polyphenol content
and average fruit weight of young persimmon

fruit during development.

Persimmon fruit (cv. Hiratanenashi) was about
200 grams in weight at a maturation stage in late
October (1978). Each spot shows the average of
three determinations from the sample fruit. Total
polyphenol content ; average fruit
weight ;
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Fig. 8 Silica gel thin layer chromatogram of poly-

phenol components of EtOAc-soluble fractions
extracted from the leaves, calyxes and fruit
of persimmon.

Solvent system; CHCl,- EtOAc-AcOH=2:4:],
v/v. SL; an EtOAc-soluble fraction from leaves,
Sc.; that from calyxes, Sf.; that from fruit. All of
them were picked on 12th, June. Ga.; gallic acid,
Ca.; (+)-catechin, Ge.; (4 )-gallocatechin.
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Table 1. Comparison of some properties of persimmon leaves and fruit at
various leaf-positions and at different picking dates
Date Plant parts Fresh weight Dry matter Total Total
harvested percentage chlorophyll ascorbic acid
(g) (%) content content
(mg/g) (mg/100g f.wt)
5.22 first leaf 0.8 25.2 1.4 437.5
second leaf 2.7 27.1 1.8 858. 4
fourth leaf 2.9 27.8 1.9 1731.9
fruit 1.8 17. 8 - 417.0
6.12 first leaf 1.8 31.6 1.4 878.5
second leaf 2.9 31.2 2.2 721.1
fourth leaf 3.6 29.5 2.1 1112.0
fruit 9.2 15.7 -— 325.9
7.26 first leaf 2.4 29.7 — 412. 8
second leaf 3.3 25.9 — 739.3
fourth leaf 3.4 25.7 — 1181.9
fruit 55. 1 12. 4 — 228. 1
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Summary

Quantitative and qualitative changes in the phenolics contained in leaves, calyxes and fruit of
persimmon (Diospyros kaki L.) were investigated during the period from April to August with the
purpose of clarifying the metabolism of Kaki-tannin, a proanthocyanidin polymer.

1. The total polyphenol content in persimmon leaves started increasing in early April, and
then increased markedly, reaching the maximum of 0.97 to 1.44% around the full bloom. Thereafter
the content decreased suddenly, and the leaves picked in July and August showed only one-fifth to
one-fourth of the maximum amount. These seasonal changes were noted to be more conspicuous in
younger leaves. When the polyphenol contents of the leaves were compared in relation to the age,
the first expanding leaves from the top, that is, the youngest leaves contained the highest amount,
during the period from April to June, followed by the second and the fourth leaves. The changes
of proanthocyanidin content showed similar, though somewhat clearer, seasonal pattern compared
with that of the total polyphenol contents.

2. Persimmon calyxes showed high levels of total polyphenol and proanthocyanidin which
were comparable to those in young leaves. During the growing season the seasonal changes were
similar to those in leaves.

3. Total polyphenol content in thke young fruit began to increase shortly after the increase of
that was started in the leaves and calyxes.

4. Catechin and gallocatechin-like substances and simple phenolic glycosides other than these
were detected on the thin layer chromatogram of ethyl acetate-soluble fraction of the leaves picked
in April, May and June. No seasonal difference was observed in the phenolic constituents. The
chromatogram obtained from the extracts of calyxes showed the presence of gallic acid in addition
to that detected in the leaves. On the other hand, on the chromatogram of young fruit only gallic
acid was detected in small quantities.

5. The fourth leaves picked in May and June showed high level of ascorbic acid, from 1.1
to 1.7% of the fresh leaf weight.

Basing on the above mentioned findings, discussion was made on the metabolism of polyphenols
in the persimmon plant, particularly on that of proanthocyanidin.




