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Studies on the Muéilage of the Leaves of “Tabu” (Machilus
thunbergii, Sibe et Zucc.)—Part 2.

Preparative_ method for the puriﬁe_d mucilage, and the

partial hydrolysis of the mucilage.

Hirozo Kusunosk and Takeo OsHIBUCHI
(Department of Agricultural Chemistry, Faculty of Agriculture, Kochi University, Kochi)

The purified mucilage was obtained from the extract of the leaves of “Tabu” by the acetylation
procedure and the fractional precipitation procedure. This mucilage. was an arabinoxylan composed
of 1 mole of D—Xylose and 1. 2 moles of L—arabinose residues, (a),—138.5 (c 0.26, water), D.
P. 183.

The results of some experiments on partial acid hydrolysis led to the conclusion on chemical
constitution of the mucilage that L—arabinose residue was a furanose type and that main chain of
the mucilage was composed of D—xylose residues.
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Table 1. Hydrolysis Ratio of Deacetylated Mucilage with 8 % H2S04 at 100°C.

hour 0.5 1 2 } 4 g
Sample ) @ 0. 1870 0. 1565 0.1925 0.1838 0. 1850
Cu (mg) 331 29.1 35.3 30.6 29. 4
Hydrolysis Ratio(%) (b) 785.37 89. 25 88. 71 80. 00 76. 35
Residue (%) 0.59 0.64 166 2.50 5. 89

(a) Water-Ash-free Sample

(b) for Arabinose

Table 2. Hydrolysis Ratio of Deacetylated Mucilage with 4 % H2SO4 at Boiling State.

Hour l 0.5 1 2 4 8
Sample (g) () 0.1226 0.1232 0.1236- 0.1311 0.1202
Cu (mg) 22. 1 23.5 24. 4 27.0 23.7
Hydrolysis Ratio(%) (P 85. 36 90. 53 94.21 98. 47 93. 65
Residue (%) — — — — —

(a) Water-Ast-free Sample
(b) for Arabinose
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Crude Mucilage (5g)
'—Heated with Water (31) on Boiling Water Bath tor 2 hr
l‘Centrifuging

mucilagenous Solution

|—Added Aceton (1.6 volumes)

}
Precipitate (F—1) Supernatant
(1.5¢) —Added Aceton (0.5 volumes)
o v
Precipitate (F—2) Supernatant ..
(0. 5¢) —Concentration to 100 ml Under
Reduced Pressure
—Added Aceton (500ml)
¥ , {
Precipitate (F—3) * Supernatant
(0. 4g) -—Concentration to Dryness
' Under Reduced pressure
Syrup (F—4)
0. 5¢)
Fig. | Fractionation of crude Mucilage from the Leaves of “Tabu”
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Fig. 2 DEAE-Cellulose chromatography of Crude Mucilage

Column ; DEAE-Cellulose (30g), Borate Form"
Solvent ; Water 200ml, 0.0lM-Na-Borate 400ml, 0.1M-Na-Borate 200ml, 0. SM-Na-Borate 200ml

Fig. 3 Ultracentrifuge Pattern of the Mucilage from the Leaves of “Tabu”
from Left to Right; 59,780 r.P.m. for 54 min
Sample Concentration ; Ca., 1% ; Solvont 0. 15 M KCI
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Table 3. Maximum Hydrolysis Ratio of each Fraction with
4 9% H2SOs at Boiling State for 5 Hour.

Fractions | Hydrolysis Ret(ii Moisture Ash Total-—N(b)
%) (%) )

F -1 86. 46 11. 50 0. 40 —

F -2 91.91 5. 11 0.16 -

F -3 84. 46 6.93 0.12 —

F -1 - — - —

(a) for Arabinose (Bertrand Method)
(b) micro 'Kieldahl Method

Table 4. Compositions and Specific Rotation of each Fraction.

Fractions (a]ls in H20 Yield EZ)) Compsition
n
_ _ xylese
F—1 117.6 (C, 0.17) L5 Arabinose
_ _ xylose
F — 2 138.5 (C, 0.26) 0.5 Arabinose
_ _ xylose
F — 3 157.1 (C, 0.14) 0.4 Arabfnose
F — 4 — 0.5 -

(a) Crude Mucilage 5g
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Table 5. Degree of Polymerization (@) of F—2.

Sample (mg) Consumed Iodine (mg) —CHO (mg) —CHO (%)
99.3 10.7 1.2 0.12
87.8 9.3 1.1. 0.13
79.8 8.5 0.97 0.11
50.0 5.9 0. 67 0.13
- | — Average 0.12

(a) Willstitter-Schudel Method
Aldehyde Group 0.12% Correspond to D. P. 183.08
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Table 6. Change of Optical Rotation
Grade in Hydrolysis
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Table 7. Rxyl (a) and Constituent Sugar of Oligosaccharides

xylose Arabinose Oligosaccharides
Rxyl i 0. 86 0.67 0. 37 0.17 0.05
Com ositi((n,?) — — xylose xylose lose xylose
p y . y Xy Arabinose

Solvent : n—~BuoH—Pyridine—H20=6=4—3 v/v
Filter Paper : Toyo No. 50
Reagent : Aniline Hydrogen Phthalate
Method : Ascending Method, Room-temperature for 16 hr.
. _Rf of Sample
(a) = Rf of Xylose -
(b) :Hydrolysis with 4 % H2S04 for 5 Hour.
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Table 8. Aldehyde Group Content in the Oligosaccharide (a)

Sample (mg) Iodine Consumption (mg) ~CHO (mg) ' —CHO (%)
30.4 27.6 3.15 10. 36
11.8 10. 4 , 1. 19 10. 08

(a) :Rxyl 0.67 ‘
Calc. for—CHO Content : 13. 82% for Pentodisaccharide
:27.86% for Pentose



ST EY BT S (BE23) (g - 2804 49

Table 9. Degree of Polymerisation of Reducing Oligosaccharide (a)

(a) (b (b) B

Sample (mg) Cu (mg) =A Cu (mg) after Hydrolysg -—A—=D. P.
12.6 26. 4 48. 3 1.82
16. 4 33.9 61.8 1.82

(a) :Rxyl 0.67
(b) : Bertrand’s method
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Fig. 5 Paper Chromatogram of the Methyl Sugars Produced by

Hydrolysis of the Methyl Mucilage

Solvent : n-BUuOH —EtOH—H2:0—NHs=40—10—49~— |

Filter Paper : Toyo No. 50

Reagent : Anilin Hydrogen Phthalate

Method : Ascending Method

S : Sample, X : Xylose, A : Arabinose

G:2, 3, 4, 6—Tetra-methyl-d-glucose
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Fig. 4 IR-Spectrum (in CCl) of Methylated Muctlage
A : IR-Spectrum of Partial Methylated Mucilage
B : IR-Spectrum of Permethylated Mucilage
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