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Eiichi Magkawa*, Koichiro Kitao* :Studies on Hemicellulose from Bamboo Stem.
(OJ Physicochemical Properties of Xylan obtained from Beech and Bamboo.
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Table 1. The Yield and Properties of Beech Xylan and Bamboo Xylan
Purified with Fehling Solution.

. [alp? | uronic metho-
vielde | ash Si0g | lignin | c¢=1 | anhy- | "7 | (Plemn | pp
% % % % | in 4% | dride g/ dl/g w
NaOH | % 6

‘ & |

Beech xylan 78 ‘ 0.26 007 | 0.82 | — 68 | 9.26 1.65 = 0.815| 148
i !

Bamboo xylan 95 0.38 | 0.21 0.68 | —114° | 4.39 1.10 | 0.944 168
| i | i ‘i

: Percentage to original xylan extracted with 59 NaOH.

: Determd. according to colorimetric method by SNELL®.

: Determd. by Browing’s method?.

d : Determd. by Peniston and HiserT’s method!o,

(%] : Intrinsic viscosity in 0.5M cupriethylenediamine.

DP,, : Weight average degree of polymerization calcd. by formula (7)gzp=2.6x10"3 DP 115 9,

a o ®

3. PAFLARLKRFHAF (DMSO) AIE+> 7 OFK

5% KL bV v AR T L7 78X 02y DF v 7 v b DMSO AjE+ v 5 v i
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TWERL, BEF Yy — 24— CHE, BEOMKE L Tk, WER XL 0K L Table
2 R LT,

Table 2. The Yield and Properties of DMSO-soluble Xylan.

yielde (alp® c=1 uronic (7)puso
% in 4%;NaOH | anhygride” g DPy,
Beech xylan 76 —68° 11,28 0. 46 145
Bamboo xylan 54 —93° 4,60 0.56 168

a : Percentage to original xylan extracted with 5% NaOH. .

b : Determd. by BrowiNG’s method?.

(7]} : Intrinsic viscosity in dimethyl sulfoxide.

DP,, : Weight average degree of polymerization calcd. by formula (9)=4.3xx10-3 DP,0-%¢ 9.
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Table 3. Carbohydrate Composition of Beech Xylan and Bamboo Xylan.
. xylose arabinose glucose mannose galactose
fraction % % % % %
B.X.1 95.7 trace 2.0 — 2.3
B.X.1-1 99.8 — — — trace
DMSO B.X. 96.7 trace 1.2 —_ 2.1
T.X.1 v 90. 3 6.2 2.3 — 0.9
T.X.1-1 95.6 4.3 trace — —
DMSO T.X 91.3 59 ‘ 2.1 — 0.7

B.X.1 : Fraction extracted with 5% NaOH from beech holocellulose.
B.X.1-1 : Fraction precipitated with FeuLinG solution from B.X.1.
DMSO B.X. : Fraction soluble in dimethylsulfoxide from. B.X.1.
T.X.1 : Fraction extracted with 5% NaOH from Bamboo holocellulose.
T.X.1-1 : Fraction precipitated with Feurine solution from T.X.1.
DMSO T.X. : Fraction soluble in dimethylsulfoxide from T.X.1.

all determd. by phenol-sulphuric acid method.
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Fig. 2 Viscosity Measurement (ysg/c vs. Con-

centration) for Beech Xylan and Bamboo Xy-
lan Solvent 0.5M Cupriethylenediamine

Temperature : 254-0.01°C
I:T.X.1.1, II : DMSO T.X.,,
I : B.X.1.1, IV : DMSO T.X,,
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Fig. 3 IR Spectrum of Bamboo Xylan
I : Chlorite holocellulose
IT : Xylan hydrolyzed for 5 hrs. in 0.2% oxalic acid
III : Xylan heated for 5 hrs. in 0.01% oxalic acid at 120°C in an autoclave
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Fig 4 IR spectrum of Beech xylan
I : Chlorite holocellulose

IT : Xylan precipitated with Fehling solution
III : Xylan hydrolized for 2 hrs. in 0.15 % oxalic acid
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Fig. 5 X-ray Diffraction Diagrams of Beech Xylan and Bamboo Xylan
I : Bamboo xylan (T.X.I), II : Beech xylan (B.X.D),
Condition : 35KV, 16mA, slit D. 2mm, S. Imm, R. 0.dmm, T.C. 2.5, 2
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X-ray : Cu K, 2=1.54A
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Summary

The physicochemical properties of beech- and bamboo xylan were examined and
compared each other. Crude xylans were obtained from each chlorite holocellulose
by extraction with 5 9% NaOH and precipitation with acetic acid and ethanol. Above
xylans were dissolved in dilute sodium hydroxide solution to which added Fehling
solution to separate the copper complex. The water insoluble copper complex was
decomposed carefully with ice-cold dilute hydrochloric acid, dissolved in dilute sodium
hydroxide solution, precipitated with acetic acid and ethanol to produce colorless puri-
fied xylans.

From results of paper chromatographic examination, predominant hemicellulose
occurring in bamboo was found to be a polysaccharide composed of xylose, arabinose
and glucuronic acid. On the other hand, beech xylan consisted mainly of glucuronoxylan.
The arabinose in bamboo xylan was split off easily by hydrolysis with 0.2 9% oxalic acid.
Above fact shows that arabinose residue of bamboo xylan is linked as furanose type
similar to arabinose found in other natural polysaccharides.

From comparison of these two xylans, it was found that beech xylan contained
comparatively more uronic acid residues than bamboo xylan. Specific rotation of
bamboo xylan showed higher negative rotation than that of beech xylan, that is, the
former [al)p®® —114° (c 1, in 4 % NaOH) and the latter —68°. Moreover, silicic acid
was found in ash of bamboo. It seems that more difficult solubility in water and
other solvents than beech xylan arises from the presence of silica in addition to other
factors.

Intrinsic viscosities were determined in 0.5 mol. cupriethylenediamine as well as

in dimethylsulfoxide. Average degree of polymerization of bamboo xylan calculated

from equations, (7Jomp=2.6 X 107*DP,1'15 and (9)pmso=4.3x10-3DP,°"% was 170, which
was within the range of the reported DPs of hardwood xylans.

IR spectra and X-ray diffraction diagram of these two xylans were given and
compared each other. Remarkable changes in IR specrta was found after treatment
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with acid. From X-ray diffration diagram of these xylans, it was pointed out that
bamboo xylan had somewhat better crystallinity than beech xylan even without acid
treatment. '
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