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Akira SerA and Ryozo Goto : Studies on Japanese Hand-made Papar (IV).
On the Holocellulose and the Xylan in the purified Bark of Mitsumata.
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Table 1
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sample time of treatment |yield of holocellulose | ash (%) lignin (%) pentosan (%)
(hr.) (%) .

H-C- 3 3 8 2.8 0.5 20. 4
H-C- € € 90 2.8 0.4 20.5
H-C- 9 9 85 2.6 0.1 . 21.4
H-C-12 12 85 2.4 0 20.6
H-C-15 15 83 2.5 0 199
H-C-18 18 80 20 | 0 10.8
H-C-24 24 80 ' 2.0 0 1¢.9

* Yields were calculated as air-dried materials,
**Calculated as xylan; ash, lignin free basis,
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sample treatment time with | xylan (%) | degraded products from | total (%)

e mixer (min,) ' cellulose (%)

H-C-9 2 18.€ 0.6 19.2
H-C-9 7 18.5 : 0.5 19.0
H-C-9 ' 15 177 0.6 18.3
H-C9 30 17.5 1.1 18.6
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Fig. 1

Extraction of xylan from holocellulose
H-C-9
(30g)
5% NaOH aq. (750ml,) at room temp,,

under H; gas stream, for 24hrs,

|

Extract.

acidify with acetic acid (pH5.0),
add twice volumes of acetone,

Residue (cellulose part)
| 17.5%NaOH aq, (500ml.) at
room temp,, under H; gas

" stream,for 24 hrs, .

Filtrate Precipitate .
washing, Residue ‘ Extract
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| drying. Fehling’s solution,
crude xylan (xylan-I) ' Cu-complex
<4.!6g.) “cold 1 N-HCI |
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purification using Solution (pH 5.0) Residue
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drying. '
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Table 3
2 "B | D-%vme~A| L-7.9¢ ~A|D-rra~x| VYevig | REOHE
sample D-xylose | L-arabinose | D-glucose |uronic acid un:zrégi;med
ylan I H . + + + —
xylan g H — — _ _
xylan III + +(?) - — _
hydrolysed solution A H — k — — +
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Résumé

For the purpose of irivestigating the properties of Japanese Hand-made Paper,
the analytical studies on the chemical constitutional changes of the crude bark of
Mitsumata (FEdgeworthia Papirifera Sieb.) in the courses of the usual paper
making, have been reported. The present paper is concerned with some properties
of holocellulose in Mitsumata, and the preliminary studies on the structure of
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xylan presénjt in holocellulose. , ,

1). The purified bark of Mitsumata (Shirokawa in Japanese) used, was . ob-
tained by the following procedures. The crude bark (Kurokawain Japanese), pro-
duced in Kyoto Pref., was immersed in water to swell the fibers, then stripped
off the outer bark, and the inner bark was washed and dried in the air. The
purified bark (moisture, 10.5% ; ash, 2.8 % ; pentosan, 13.9 % ; cellulose, 58.4 % ;
lignin, 4.29% ; uronic acid; 1.5%) was almost completely delignified by modified
- Wise’s method, and holocellulose obtained was analysed for its ash, lignin, and
pentosan contents. The experimental results are summerized in Table 1, It seems
reasonable to conclude from the Table that ;

i) the prolonged treatment of the bark with Wise’s solution causes the
apparent loss of holocellulose. The optimum reaction time is 9 hours or less.

. ii) the pentosan content in holocellulose decreases by the prolonged
treatment, and it is likely that xylan is decomposed or dissolved into the solution
during the delignification. From these result the delignification was stopped at
9 hours in the present experiments. .

2). 'In order to examine the properties of holocellulose, holocellulose (H. C-9
in Table 1) was suspended in water, and then stirred vigorously with a domestic
mixer (MX-2, Toshiba Co Ltd.) for several minutes, and after filtering and dry-
ing, the pentosan contents of these materials were determined. The results ob-
tained are shown in Table 2. A small portion of the xylan, contained in holocel-
lulose (H. C-9), is dissolved into the solution from the fiber by the mechanical
treatment of this kind. When the holocellulose (H. C-9) solution prepared
by the mixer treatment was filtered and its filtrate was evaporated to dryness
under reduced pressure, a small quantity of dark material containing considefadle
amount of xylan was obtained, the similar result was obtained from the electron
microscopic investigation of the Mitsumata fiber which was irradiated with the
supersonic wave. The electrdn'microscopic photograph shows the separation of
- the xylan-like material from the fiber (see Photo. 1, by Type SM-T4, electron
microscope Shimadzu Co. Ltd.). The fact that the mixer-treated holocellulose
(H.C-9) yields «- hydroxymethyl furfural on boiling with 129% HCl, makes
it seem plausible that a small amount of cellulose was degraded and converted
into more hydrolysable from than the original state. Since holocellulose (H. C-9)
contains only D-glucose as a hexose sugar, the obtained ¢-hydroxymethyl
furfural in considered to be produced from the cellulose part in holocellulose
by boiling with 12% HCI. The extraction of xylan from holocellulose was carried
out as shown in Fig. 1. :

3). Hydrolysis of Xylé.n I, II, and III (in Fig. 1) with IN-H:SO: on a boiling
water bath for 3 hours, followed by the neutralization and the concentration
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under reduced pressure, yielded syrups (I, II, III). Chromatographic separations
of these syrups and the hydrolysed solution A (in Fig. 1) were performed
by the use of the standard method. The results of experiments are tabulated
in Table 3. As shown in Table 3, xylan I is cnstructed from D-xylose, L-arabi- -
nose, D-glucose, and a uronic acid; but, when xylan I is purified repeatedly using
Fehling’s solution, a purified xylan (xylan II) was obtained which contains
neither L-arabinose, D-glucose, nor uronic acid residues. In order to determine
the molar ratio of the sugars present in xylan I, the hydrolysed syrup of Xjrlan
I was analysed chromatographlcally ‘using powdered cellulose or starch column.
The experimental results leads to a conclusion that xylan I contams D xylose :
L-arabinose : D-glucose in the ratio of 24~27:1~3, It might be reasonable to
interprete that the fluctuation of the value of D-glucose to that of D-xylose
depends upon that the xylan precipitates were contaminated with a small amount '
of cellulose of lower moleCular Welght durmg the extract1on procedure
X ik
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