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The Changes of Sugars, Tannins and Sarcocarp Cellular
Structures with Maturation and Removal of

Astringency of the Persimmon Fruits

Shunji Hiral, Tamie Konpo and Hisashi KiNosmrra *

Summary : This paper examined how the sarcocarp organization and sarcocarp
components (sugars and tannins) changed with maturation and removal of astringency
of the persimmon fruits, using analytical instruments such as scanning electron
microscope, UV spectroscopy photometer and high performance liquid chromatograph.
The results were as follows.

1. In astringent type persimmon (Ichida persimmon)and non-astringent type persimmon
(Fuyu persimmon), there was a difference on the condition of persimmon sarcocarp
under the scanning electron microscope in all maturation and removals of astringency
process. The former was a condition of the sarcocarp which was smooth from the
immature time, and the form (wall and membrane) of the cell collapsed in the
overripeness, and the jelly condition was shown. In the meantime, the organization
of the latter was comparatively hard, even if it comes to overripening condition,
and there was no break in the external form of the cell. We guessed the difference
between both these cellular structures influenced also the food feeling of sweet
persimmon and astringent juice persimmon. 2. The black spots appeared in a part of
sarcocarp cell on Fuyu persimmon, when the period of maturity approached. Then, in
the cell around the spot, the black dents were formed in great numbers, and there
were convergence and solidification of the cytological structure. Unlike the case of
Fuyu persimmon, there was no generation of the black spot in the sarcocarp cell of
Ichida persimmon. Instead, many small holes were produced in the gelatinated
sarcocarp. 3.Sugar content of persimmon fruits in early July is 5.5% (Ichida
persimmon), and 5.2% (Fuyu persimmon). Afterwards, it rapidly increased, and it
reached 19.9% and 14.5% respectively at the period of maturity. In the immature
time in early July, the sugar composition proportion of the sucrose of Fuyu
persimmon and Ichida persimmon is low and 10% something. However, from
early September to early October, it increased to about 60% at the composition
ratio, and the sucrose became the subject of the sugar of the persimmon fruit. In
the meantime, the fluctuation is big through the maturation process of the fruit for

the ratio of the glucose / fructose. The glucose tended to be relatively more
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abounding than fructose. 4. The measured value of sugar content of the persimmon
fruits shows the values which considerably differ in sugar refractometer and high
performance liquid chromatography. The difference between them was related to the
degree of the astringent taste of the persimmon fruit, and the more immature and
astringent the fruit was, the greater it grew. And, the absorbency at the wavelength
around 306nm of water and methanol extraction liquid of the persimmon sarcocarp
seemed to indicate the soluble tannin content. 5. There seems to be the relation
between maturation, softening and change of cellular structure with removal of
astringency of the persimmon fruit and composition change of sugar and tannin of

the sarcocarp.
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Fag. 1 Scanning electron micrograph
of sarcocarp of persimmons of
various mature stages

Symbols in the photomicrography are

as follows. A:Ichida persimmon, B:Fuyu

persimmon, C:dried persimmon. Anyway
was also collected in the early month.
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Fig. 2

Changes of sugar compositions with maturation of persimmon fruits

The each sugar quantity is g number per fruit of 100g. The picking of the persimmon fruits
was carried out in the early month in each month.
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Table 1 Relationship between sugar content and refractometer reading and
astringent taste of persimmon fruits
Picking Fuyu Ichida
Time R H R—-H DA.T R H R—-H DAT
July 10.0£0.47 5.2%0.18 4.8£0.07 3 18.0£096 5.5+0.25 12.5%0.08 5
August  11.0+0.31 814021 2.9%+0.11 2 21.0£1.09 9.0%0.70 12.0£0.10 4
September 12.0+0.24 10.3%0.22 1.7+0.11 1 19.0£0.47 13.4%+0.73 5.6%+0.06 3
October  13.0%£0.48 14.5%+0.20 1.5%0.08 1 21.0+0.69 16.2+0.65 4.8+0.04 2
November 17.0%1.64 - - - 22.0+0.25 19.9+£0.711 2.1%0.06 2
R ! Refractometer reading. H : All sugar content by the HPLC determination.
D.A.T : The degree of the astringent taste. Each R and H are mean value of measured
value in 5 samples ( 5 times ). And, the estimate of 95% confidence interval of these
mean values was shown within .
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Fig. 3 Ultraviolet absorption spectra of the aqueous extracts
of the persimmon fruits
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Fig.4 Ultraviolet absorption spectra of methanol extraction

liquids of the persimmon fruits
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Table 2 Ultraviolet absorption spectra of aqueous extracts of

persimmon fruits

L. . Aug. Oct. Nov.
Picking time - : -
Fuyu Ichida Fuyu Ichida Ichida
K (am) 306 306.5 306 306 306
Absorbance 0.277 2.37 0.114 1.492 1.4

K ! The largest absorption wave. The picking of the persimmon fruits was carried out

in the early month in each month.

Table 3 Changes of ultraviolet absorption spectra with drying removal

Aqueous extracts

Methanol extraction liquids

Days of drying

K (nm) Absorbance K (am) Absorbance
306 0.583 306 1.492
306 0.115 307 1.421
14 306 0.081 306 1.904
21 306 0.089 306 0.658
28 306 0.081 306 0.168

K : The largest absorption wave.
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