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Tannin in Kaki fruits, I

Visible variation of tannin cells with artifical

removal of astringency.

Fujio Yosnimura, Masatsugu KusumoTo
Laboratory of Pomology, Faculty of Agriculture

Summary

There are many treatments to remove artifically astringency of Kaki fruits after harvest.
The fruits of astringent cultivars are dried up after peeling in room, dipped in warm water
for 24 hours, over-ripened and stored in the freezer for long days. In present report, the
visible variation of tannin cells with these treatments was microscopically examined.

Just after peeling (Fig. 1—A and B), the protoplast of tannin cells was carried away
easily by cutting with microtome. 2 or 4 days after (Fig. 1—C, D, E and F), the peeled
fruits were still astringent, but decreased in fresh weight on rate of 10 % or over a day.
In those fruits the protoplast of tannin cells was coagurated and plasmolyzed easily, and
the coagurated protoplast jutted out easily with light pressure, but in outer parts and near
by vascular bundles of the peeled fruits, there were tannin cells being shrunken. 6 or 8
days after (Fig. 1-G, H, I, J, K and L), the peeled fruits decreased more and more in
fresh weight, but the inner parts of them were jelly-like, and they were almost never
- astringent. In jelly-like parts the protoplast of tannin cells was coagurated to be gelatin-
"like, and get out of shape or marked by cutting with microtome. In dried outer parts of

the peeled fruits, there were many crystallized protoplasts of tannin cells. 14 days after

(Fig. 1—-M,N and 0), the peeled fruits decreased almost never in fresh weight, and they

were wholly not astringent and edible. In those fruits the protoplast of all tannin cells was

crystallized, not able to cut and destroyed partially by cutting with microtome. And further,
just after peeling, the protoplast of tannin cells was easy to be dark purple or black with

5 % solution of FeCls, but as coaguration of the protoplast went on, the protoplast was

difficult to dye with the FeCls solution, that is, only jutting parts and outer parts of the

coagurated protoplast were partially dark purple or black. And then the crystallized pro-
toplast was only dyed very light purple with FeCls solution.

The fruits being over-ripened for 60 days in room were berry-like, not astringent and
edible. In those fruits the protoplast of tannin cells was coagurated to be gelatin-like,
white and glittering (Fig. 4).

With dipping in 40°C water for 24 hours, the “over-ripen” was hastenand and then was over
(Fig. 5). That is, 4 or 6 hours after dipping begun, the dipped fruits were still astringent,
but in those fruits the protoplast of tannin cells begun to be coagurated. 8 or 12 hours
after, the dipped fruits were soften and a little astringent. .In those fruits the protoplast
was coagurated more and more. At last, 16 hours after, the dipped fruits were wholly not
astringent and edible, and the protoplast of tannin cells was gelatin-like.

The fruits being s(ored in —30°C freezer for 60 days were not astringent (Fig. 6). In
those fruits the protoplast of tannin cells was dehydrated by the intracellular freezing, and
then coagurated and gelatin-like.
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Just after peeling, the protoplasts of tannin cells are shown to be carried away
easily by cutting with mycrotome (A) and then to be dark purple or black in and
around them with 5% solution of FeCls (B).

Fig. 1 Visible variation of tannin cells in the peeled fruits after air-drying begun.
Astringent cultivars were Hiratanenashi and Yokono.
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2 or 4 days after, the peeled fruits were still astringent. The coagurated and
plasmolyzed protoplasts are shown (C, D and F), and there were tannin cells being
shrunken similarlly to other cells in outer parts (E) and near by bascular bundles (F)
of the peeled fruits.

6 or 8 days after, the inner parts of the peeled fruits were jelly-like, and they were
almost never astringent. The jelly-like pulp was picked up with a pincette and rubbed
with bover-glass on deck-glass. Outer parts and jutting parts of the protoplasts are
shown to be dark purple or black with the FeCls solution.

Fig. 1 Visible variation of tannin cells in the peeled fruits after air-drying begun.



6 or 8 days after, the gelatin-like protoplasts are shown to be get out of shape (I)
and marked (J) by cutting with microtome, and to be purple with FeCls solution.

6 or 8 days after, the crystallized protoplasts are shown to be found in dried outer
parts of the peeled fruits (Left in K).

14 days or over after, the crystallized protoplasts (M). They were not able to cut
and destroyed partially by cutting with microtome (N and O).

Fig. 1 Visible variation of tannin cells in the peeled fruits after air-drying begun.
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Fig. 2 Variation of the peeled fruits (Yokono) in fresh weight after
air-drying begun.
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Fig. 3 The plasmolyzed and gelatin-like protoplasts in the fruits (Yokono)
being air-dried for 10 or 12 days after peeling (A). They were swollen out
after watering between cover-glass and deck-glass on rate of a few drops a
hour for 12 hours (B).
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Fig. 4 The gelatin-like protoplasts of tannin cells in the berry-like fruits
(Hiratanenashi) being over-ripened for 60 days after harvest (A). They were
air-dried on the deck-glass for 24 hours, and then were shrunken and
crystallized partially (B). And the protoplast jutting out with saturated
solution of sugar (C).

RA EBEDOL £ HIICEHT T ABEMBTEZCENLSEZLT, €73 FRED PRHOIKE
KHDBTEMNRAZ B Z2DFEE, 7 747 52D LTUSRALT S E, —BTIHL, &&ELL
T3 (B4R—A, BEXU Co T/, BIZROAMCHE I AL TR, BKNEES DD,
Ml EIME LT, 24y =YHRRAEH D204 FILPEBEBEZELCREN (B1IR-E BLU Fo
CHRIENRDOCSPHIE LB LT %0 4 FTOMXTE, #FROLFy = IREHDO Y v
BkE & bic, ~ Feh—FKrfblicaos PRI THREENZW &b, i, RAK
o THMERS, MOBRMELHET 5, WEE~2F Yy HROS vibick > TY, #kE®EQ
<tzz><k¢>§,'19n'cwzn TbL, RECEI— 2y =V AIIBNEYOE 5 F vib-— L7 &
, AR BENALA LD ok, KB H-LTF LT +DAMTE, —IT, 2r="Hlla
ONEBER LT, fHREELTHE (BIR-K BXTFL)o BaLALTFLA+FE2I SRS
L, E3F VROV = VABYHSU & U s CEL S ->T, BB SETH LI LT DIl
{, RIEMTEOBENE (BIR-1IB8LT e NEROWHSEBIETHEA Do ©HT, DICIT
WELT, 4ERCEAETO 2y =vHRTHEREDY, METEWMLT, BIEBIHK
T, BEBHTHOEEICGEE 2, WIKOWSHREETHSE (FEIR-M, NBLFO)
TSI (Bk &) K0 TA B E, ERTREMKL LT, WU A+ REEIGERIC
DLBLINEEDTHB. T1abb, RiEthd~6WHLT, 2ryr=vRIBOREHMBERLEL
W, 8~I0EMTHICEBESFUIREL > TBH, R0l [6IME 2 LSRRI LT
Ve (B5R—-A, B, CEXLU Do
ST, BREFNLEEEBEL THRB O, B, ML RED 2y = VDO NEY
BECELT2HNICL L, —BTOUENBESNH, 23NTH T hriaHil, Hid+ 372
FTHotio THbL, €53 FVRTHBo WIAZBE, HIBABKBERICE > THKEIAT,
= AONBEDHBERLT, €¥7F REMG-THBEEEDNE (ﬁél_lAiootoB)o B[4
JNEMBHEFEREICEZSORWRIELE D -TINB T & &5 B,

£]




AFRo0 s v=v

GE 1)

(&F#t - A 71

0 or 2 hours after dipping begun (A),
the protoplasts are shown to be carried
away by cutting with microtome, and
to be dark purple or black in and around
tannin cells with FeCls solution.

4 or 6 hours after (B), the fruits were
still astringent. The protoplasts are
shown to begin to be coagurated but
get easily out of shape by cutting with
microtome.

8 or 10 hours after (C), the fruits
were softened and a little astringent
on Hiratanenashi. The soft pulp was
picked up with a pincette on deck-
glass, and then the coagurated proto-
plasts are shown in right photograph.
They were get out of shape by rubbing
with cover-glass on deck-glass (Left).

12 hours after (D), the fruits were
a little berry-like and not astringent on
Hiratanenashi. The gelatin-like proto-
plasts are shown to be dark purple
or black in outer parts and jutting
parts with FeCls solution. And to be
wholly not astringent, it took longer
4 hours on Yokono than on Hiratane-
nashi. ‘

Fig. 5 Visible variation of tannin cells with dipping in 40°C water.
Astringent cultivars were Hiratanenashi and Yokono.
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Fig. 6 The protoplasts of tannin cells in the fruits (Yokono) stored in
—30°C freezer for 60 days. They were gelatin-like (A), that is, they
were rubbed with cover-glass on deck-glass and then get out of shape (B).

Fig. 7 The white and gelatin-like protoplasts in the edible fruits (Hiratane-
nashi} being dried for 12 days after peeling (A). After boiling for 1.5 hours,
they were light brown and still gelatin-like (B). Then, the boiled fruits
were softended and turned to be a little astringent.

Fig. 8 The pale and crystallized protoplasts in the edible and tough fruits
(Yokono) being dried out for 50 days after peeling (A). After boiling for
3 hours, they were redish brown and gelatin-like (B). Then, the boiled
fruits became fragile but did not turn to be astringent.
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Fig. 9 The tannin cells in matured fruits of non-astringent cultivars. There
were much more the white, coagurated and gelatin-like protoplsats than
the shrunken and brown protoplasts as brown speck (A, Ziro). The white
protoplast, being get slightly out of shape, and the brown protoplast, being
destroyed partially by cutting with microtome, are shown in right micro-
photograph (B, Fuya).

Fig. 10 The shrunken and yellow brown or brown protoplasts in the fruits
‘(Hiratanashi), which had been suffered from traumatic injury by wind, they
were simillar to brown spechs in non-astringent cultivars and partially
destroyed by cutting with mycrotome (Fig. 9).
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