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Tetsuo, Kosumnma, Koichiro Kitao and Isamu Tacur : Mannose Residues

in Dissolving Pulp
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Table 1. Distribution of ‘“Mannan’ and Pentosan in o, L@ 7D “~ v F

p—- and y-Cellulose. »
»7 ®2/3ka-Erwm— A

Yield, “Mannan’’;, Pentosan,, ) . ..
% content, content, BT L, @ THO
0 0 = e ”

% 70 v bR v T

DFIFRETH 2 bbb ¥,

Dissolving pulp® — 6.19 2.66
e — ATz Ny B
a—Cellulose 91.1 4.04 — o < .
YEOFGD v
B—-Cellulose 4,44 11.9 5.47 ATCEE R L @a-t
p-Cellulose-2 1.65 26.5 - m = AR EES A 2 b
p-Cellulose-3 0.32 15.5 — bha B-tre—2p “w
p-Cellulose-4 0.07 37.9 — > EERECIE NG
y-Cellulose 0.37 24.6 50.3 LHFICH D2 LETH S,
y-Cellulose-27 0.07 2.5 53.0 LEBETBI "~ d et ik
' T Y EHCER L
Sulphite pulp? 50,2 8.24 5.22 Vi b
Cellul ) 4,63 21.9 49, 4 T LB R OT}\%b\
v-Cellulose . . X .
WHMEA R T2 &2 BT &
a) Manufactured at Sanyo Pulp Co. Ltd., Japan. Do
b) Laboratory prepared pulp. —7% Ranby'’ & X hiE -

¢) Prepared from the sulphite pulp extracted previously

b wa— A — -tz b1 — A
with 2% sodium hydroxide solution. oo

d) Determined by Higglund’s method. LA Ufhdatt o m b o<
e) By the TAPPI Standard Method. T HERRENC 2 L w — A DS

f) »Cellulose extracted from e-cellulose accompanied
~with g-cellulose-2.
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Table 2. The Sugar Compositions of Various Fractions Obtained from 8-

and y-Cellulose Using the Hess and Liidtke’s Procedure

Mannan content Sugar composition,?’ %
Original Fraction Yield,” caled. from the
material . % amount of the ph— Mannose Glucose Xylose
enylhydrazone, %
Mannan fr.® 13.3 390.1 38.0 52.0 3.0
Mannan fr.” 8.0 40.8 39.5 58.5 2.0
B-Czllulose Mannan fr.¢ 3.8 40.8 38.5 59.5 2.0
Cellulose fr.® 60.6 6.9 6.0 88.6 5.4
Xylan fr.© 7.3 0 Pentosan,” 74.7%
Mannan fr.® 8.2 50.6 50.0 44.9 5.1
7—-Cellulose e
Xylan fr.® 29.2 — “Pentosan,? 75.1%

Uronic anhydride,f) 20.1%

:a) Crude material.

b) Refined fraction.

«¢) Two-times refined fraction.

-d) Determined paperchromatographically.
€) By the TAPPI Standard Method. '
1) By Browning’s procedure.!9’

g) Based on the original material.
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Table 3. The Amounts of Glucose, Mannose and Xylose Found in the
Hydrolyzate of ‘“Mannan’ Fraction Obtained from g-Cellulose
Rate of hydrolysis,® Glucose, Mannose, Xylose, Ratio of mannose

to glucose
% % % - %

Crude material

30.6 41.8 47.7 10.5 1.14
40.6 46.7 45.3 8.0 0.97
52.7 47.6 46.7 5.7 0.98
66.C 48.6 47.7 3.7 0.98

Refined fraction
7.2 47.4 49.3 3.3 1.04

Two-times refined fraction

€7.0 48.0 49.0 3.0 1.02

a) Determined by iodometry.2”
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Fig. 1 Chromatographic Pattern_of
Magnesol-Celite Column

Mm Top From 10g. of acetolyzate
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)// Fr. 1 Highly adsorbed
/ 3.12g. material
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17
120 b
2 Fr. 2 Octaacetyl 4-O-8-D-
» A 7 1.30g. glucosyl-a~-D-mannose
/19 p
Ef a—Cellobiose octaacetate, Acetate of
4.31 g. Glucose, mannose, xylose and

unconfirmed disaccharides
Chromatographic condition

Adsorbed substance : Dissolving pulp ace-

tolyzate (1g.)
Adsorbent : Magnesol-Celite 5 : 1 (100g.)
Developer : Benzene-t-butanol 65 : 1 (1)
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Table 4. Constants of Crystalline Sugar Acetates Isolated from Dissolving

Pulp Acetolyzate (10 G.) by ‘““Magnesol’” Chromatographic Procedure

Octaacetyl 4-O-8-D- glucosyl—

. a—~D-mannose

a—-Cellobiose Octaacetate

Acetate obtained Data of - Acetate obtained Data of
from Fr. 2 Brauns from Ef. Wolfrom?®
Yield, mg 291 — 1933 =
M. P 201.5~203 202-203 223-224 225-226
o) +36.1 +36.2 +39.4 +39.6
MW. Found (Rast)® 745 736, 622 750 750
Calcd. 679 679
C Found 49. 47 49.58 49,88 L
Calcd. 49.56 49, 56
H Found. 5.65 5.62 5.71 —_
Calcd. 5.64 5,64
M.P. of Chlorohepta- 171-172 172 194-195 195 (Hardt- -
acetyl deriv. Stremayr)

a) Cf. literature 21).
b) Ci. literature 22).



KO WF g8 #5195 (HE33)
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DEREEFICHESS, W, Zic 1ml OKRECHEDFKEAH LN~ Ty 7~ HEHL
R CIERE L, BOERELTILIT — AR~y /= AT v Au ol Foon—
NN AN S = A R T 620 my, o 660 my CUEIEHE A IS U toy (X2 (3R v
% fl e e 10~50 pg/ml DS CIRWOEEE & ISER IO 5 BB o AR E R,
B S ANKARL TEb K, BEHOARICHT2ESRLLTRL, it~y /-2
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~172° %574, ik Brauns I OoTHEEINLEIC—HT 5, X 201.5 ~203° O
HEx b 0o Ofighlt, National Bureau of Standard 75 7 X7z Octaacetyl 4-O-5-
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Résumé

This study is carried out to know in what statz mannose residues exist in
purified cellulose material.

From the results of alkali extraction of dissolving pulp, it is shown that more
“mannan’’ reside in the lower molecular-parts than a-cellulose, which however,
contains about two-thirds of the original “mannan.” In addition, even in yr-czll-
ulose which is the “mannan’ rich-part of pulp, the ‘““mannan’’ content is a half
of xylan. f- and 7y-Cellulose are submitted to fractionations by the proczdurs of
Hess and Liudtke. The refin=d “mannan’ fractions arz accompanied with a large
amount of glucoszs residues in both of the case, while cellulose and xylan fractions
are isolated with satisfactory results. Ratios of mannose to glucose are 1: 1.5 and
1:1 in the “mannan’ fractions of j5- and r-cellulose réespectively, which are
_invariable throughout the fractionation process. Thz former shows a remarkable
resistance to acid hydrolysis and its cupper complex is insoluble in water as in
the case of cellulose fraction. On the other hand, the latter which is easily
hydrolyzable with formic acid produces the water-soluble cupper complex as well
as xylan fraction in the fractionation process described above. It seemed that,
in ““mannan” fraction obtained from y-cellulose which fails in cellulose fraction,
mannose residues combine to glucose and form glucomannan, since polymer-
homologous series of cellulose is not easily soluble in cold water even at degree
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of polymerisation of 6. From the result of partial hydrolysis the ‘“‘mannan’ frac-
tion prepared from JS-cellulose is thought to consist of glucomannan (2/3) and
degraded cellulosz parts, which is adsorbed presumably to glucomannan along
with trace of xylan. To obtain a proof of thz existence of glucosz-mannose
linkages in dissolving pulp, the disaccharides consisting of the two components are
inquired into the acetolyzate of the dissolving pulp using the Wolfrom’s techniq-
ue. Octaacetyl 4-O-3-p-glucosyl-a-pD-mannose is isolated in about 3 9% yield on
the acetolyzate, from which is removed crystalline cellobiose octaacetate produced
from theacetolysis of the pulp (sze Fig. 1 and Table 4). This fact indicates
that considerable amounts of mannose residues in purified cellulose materials exists
in the combined form to glucose residues, whose origin is, however, remains
unconfirmed. The relation between Timell’s glucomannan and that described

herein isdiscussed in brief.
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