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Table 3

concentration (%) 0 0.1 | 0.2 0.3 0.5 1.0
NaCl - 4.2 4.6 4.6 5.1 | 4.9 5.3
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-Table 5
séinple | concentration Gane € dyne/ em?)
original mucilage 0.29 ’ 0.13
1| solution* ‘ 0.29 B 0.12
mitarg of suton” | o
origir_lal mucilage 0.30 4.1
2 | solution B B 0.30 4.3
solﬁtion* 0.30 ﬁ 4.6
mucilage heated . i 0.43 ~0.0
° solution* 0.43 ~0.0

* The solution obtained by dissolving the alcohol-

ether precipitate
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Table 6
sample concero}gatlon Gaoo (dyne/cm?2)
original mucilage 0.28 44
1
solution* 0.28 5.6
original mucilage 0.37 4.5
21 .
. solution* 0.37 4.7

* The solution obtained by dissolvingi‘thle mercuric

nitrate precipitate in 0.6% EDTA water solution
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Résumé

Japanese 'hand-made paper, as well known, is very elegant and refined,
strong and tenacious, and considered as a work of Japanese characteristic art.
And it is said that its elegance and strength mainly depend upon the properties
of ““Neri”” which is indispensable for making Japanese hand-made paper. ‘Neri”
is the plant mucilage and the mucilage obtained from the root of Zororoaoi
(Abelmoshus Manihot MEDIC) is most widely used. It is very difficult to filter
the mucilage in original state through a filter paper, but the mixer treatment
makes it very easy” to filter, by which starch and other impurities can be
removed. Thus, the filtrate obtained has still elasticity which considerably
decreases by heating or longer standing of it.

The present report is concerned with some colloidal properties of the
mucilage, especially its elasticity.

1) The relations between the mixer-mixing time and viscoelasticity of the
mucilage which was filtered through cotton cloth are shown in Table 1 and
Fig. 1. From Fig. 1, it is observed that the elasticity rapidly decreases, at the
first period, with increase of the mixer-mixing time, then gradually becomes
constant and also 7%300/Gs° shows the similar behaviors.

2) The relations between elasticity and concentration of the mucilage are
summarized in Table 2 and Fig. 2.

3) The effects of sodium chloride, calcium chloride, disodium ethylene-
diamine tetra-acetic acid (EDTA)* and sodium oxalate on the elasticity (Gsoo)

NaOOCCHz\ /CHZCOONa

/NCHZ"‘CHZN\
HOOCCH; CH,COOH
calcium ion in the mucilage by sodium ion.

* EDTA has a structure of and replaces
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of M-1* are cited in Table 3 and Fig. 3. It may be shown from Fig. 3 that
calcium is indifferent to the elasticity of M-1. Also, thlS result is supported by
the next experiment of electrodialysis. ' \ ‘

4) The electrodialysis of M-1 (#H : 5.0 ; Gur : 4.5) at constant volume,
decreases its pH to 2.9 from 5.0 and increases its Gy to 10 from 4.5. The
change of elasticity for pH, when sodium carbonate is added to M-2, is shown
in Table 4 and Fig. 4. The elasticity of M-2 reaches a maximum at pH 5.2,
while, when calcium oxide is added to M-2 its pH becomes 4.2 and its elasticity
(Gso) decreases to 4.2 from 10. These results may show that electrolytic
groups® play an important part in the elasticity of the mucilage, calcium not
participating in it. e

5) When P-1is dissolved in the same .concentration as the original, the
elasticity of this mucilage solution is nearly equal to the original as shown in
Table 5. Then, P-1 seems to be the substance by which the elasticity of M-1 is
mainly caused.

6) When P-2 is dissolved in 0.69% aquous solut1on of EDTA in the same
concentration as the original, the elasticity of this mucilage solution is nearly
equal to the original as shown in Table 6. Taking the results in Table 6 and
Fig. 3 into consideration, the present writers imagine that P-2 seems to be an
essential substance in the mucilage.

7) The following four samples of M-1 are heated at 70°C and the effects
of heating on the elasticity of. the mucilages are studied ;

a) M-1 (pH5.2)

b) Mucilage adjusted in pH 6.8 by the addition of sodium carbonate

¢) Mucilage adjusted in pH 8.8 by the addition of sodium carbonate

d) Mucilage adjusted in pH 4.0 by the addition of acetic

These results are tabulated in Table 7 and shown in Fig. 5. There is a
parallel point in the curves of pH 4.0 and 5.2, and also in pH 6.8 and 8.8. Moreover,
the elasticity changes of M-1 at various heating temperatures are cited in Table
8 and Fig. 6, and the curves in Fig. 6 show that the elasticity drops down
between 50° and 60°. The results reported above seems to indicate that the
decrease of the elasticity by heating is not caused by simple chemical changes,
e.g. hydrolysis, oxidation and so on, but by more complex chemical or physical
changes.

* M-1 : Mucilage homogenized by a mixer and filtered
M-2 : Mucilage obtained by electrodialysis of M-1
P-1 : Precipitate obtained by the addition of alcohol-ether (8 : 2) mixture to M-1
P-2 : Precipitate obtained by the addition of mercuric nitrate solution to M-1
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