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ON THE MUCILAGE OF HYDRANGEA
PANICULATA, SIEB.

By

KaMETARO OHARA.
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In the manufacture of Japanese paper, é kind of mucilage from the stem of
Hydrangea paniculata, SIEs. is an indispensable substance. It is used to suspend '
in the water the fibres of which Japanese paper is made, so as to arrange them in
a parallel order when they are taken out in a hand frame. "

In Hokkaido, where the plant in question grows luxuriantly, people strip the
stems of their bark and cut the bast into thin slices.  The mucilage obtained by
squeezing the well moistened slices is mixed with the water in which the beaten
fibres has already been steeped ; by this, the mucilage serves, as already been said,
to suspend the fibres in the water.

For the purpose of examining where and how the plant has mucilage in store,
I collected several parts of the plant in the vicinity of Otaru, August, 1915. I
had also an opportunity, at the end of March, 1916, to take an observati(‘)n of a
few old stem, 5—9 cm. in diameter, sent me by a member of the 'Y amakosut Factory,
Sapporo.

On the examination of the hand section of the stem, it was found that the
mucilage produced from the plant is nothing but the contents of the crystal-con-
taining cells, which usually attain their full development in the bast of the stem.

A well-developed crystal-containing cell exceeds adjoing parenchymatous cells
two or three times in breadth. The thin membrance, which encloses the cell,

and the turgidity of the contents within make the cell expand and fill the inter-

1) Saeki; An opinion on the industry of Japanese paper. (In Japanese) The journal of chemical
industry. Tokyo. 1903.

[Trans, of Sapporo Natural History Soc. Vol. VI. Part 2. June, 1916.]
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cellular cavities formed by the surrounding cells. So the crystal-containing cell
assumes, in the cross section of the stem, a polygonal shape.

As the crystals in the cell take the form of Raphides, each cell elongates in
one direction ; and, when found in the stem, it lies parallel to the long axis.
According to HOLLE’s® statement, these raphides-containing cells occur
throughout the tribe Hydrangae and are regarded as one of the characteristics
of this tribe. Raphides are enclosed by a thick, homogeneous, sometimes brown-
coloured, transparent mucilage. SAWAMURA® once analyzed the mucilage
and recognized in its hydrolized products galactose and arabinose. By my ex-
periment, it shows microchemically the following reactions :

1). With Delafield’s haematoxylin, with safranin and methylen blue more

easily it can be stained.

2),  With ruthenium red it is stained intensely red.

3). By the following reagents no reactions can be obtained; (a) Iodine

solution. (b) Zinc chloride iodine. (c) Iodine and sulphuric acid. (d)
Congo red.  (e) Phloroglucin and hydrochloric acid.  (f) Millon’s
reagent.

4). By the lead subacetate white precipitates can be obtained.

5). By the ammonium copper oxide solution it can not be dissolved.

6). Inthe water first it swells and then totally disappears, a proof of complete

dissolution.

And the extract of the thin slices of the bast got by boiling them in water
can be precipitated by adding some strong alcohol. After boiling the extract in
diluted hydrochloric acid, it reduces the Fehlings solution, although the extract
shows no reaction whatever before its treatment with the acid. By the reactions
above stated it can be concluded that the mucilage belongs to the pectin com-
pounds. |

From the economical point of view, it is not unnecessary here to describe
how the raphides-containing cells are distributed in a plant body, so that those
who are interested in the matter may tell what part of the plant is most richly
endowed -with the mucilage. The following results obtained by my observation

may serve as a suggestion to this point :—

2) HoLLE; Beitrige zur Anatomie der Saxifragaceen und deren Systematik. Botanisches Central-
blatt. 1893. '
3) SAWAMURA ; in the Manufacture of Japanese paper’ by YosHIL (In Japanese) 1897.



The Bud. ' Abundant in scaly leaves.

Tee Leaf. , Abundant (mildly) in the mesophyll and veins.

The Petaloid Calyx.| Abundant in the mesophyll.

The Root. Abundant in the bast.
Young. Old.
0.3 cm. in diam. 1-5 cm. in diam.
Bark. | Very abundant.

Cortex. | scarce.
Tlke Stem. _

Along the cambium

Most abundant.

Bast. ring abundant,
Wood. | Nil. Nil.
Pith. Scarce. . Nil.,

It is interesting to note that many cells in the thick cork layer of the bark
contain some mucilage and crystals and they are already differentiated when found
in the layer next to the cork-cambium. By the reaction with phloroglucin and
hydrochloric acid, it can be proved that their cell-walls show the lignification,
in contrast to the fact that the cell-walls adjacent to those mentioned react as the
'suberized membrane. Sudan III as well as several reagents for cellulose can not
stain the cell-wall of the raphides-containing cell. When it is placed between
crossed nicols, and the gypsum plate is inserted, the interference colour shown by
the cell-walls becomes higher, in the same direction with the greatest elasticity
axis of gypsum ; while other cells in the layer show the lower interference colour
and can be stained with sudan III.

From the foregoing statement, I can conclude that it is impossible to obtain
mucilage from the stem merely by injuring the bark like the method usually adopt-
ed in the collection of gum arabic and its allies. As the bast of the stem contains
mucilage most abundantly, it is advisable to utilize this layer chiefly ; next to this,
the bark can not be neglected if it is freed from dirty admixtures. In comparing
the numbers of the crystal-containing cells with one another, older stems are

preferable.
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As to the season, the climate and the soil favourable to the collection of

mucilage, they are now left for the further investigation. -

April, 1916. The Otaru Higher Commercial School.
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