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An endo-hemicellulase (HC-II) of Ceratocystis paradoxa degraded spear-grass 
hemicelhrlose B to a series of mixed oligosaccharides. Four neutral oligosaccharides 
(AraXyl, , AraXy&, Xyl, , and Xyl,), isolated by preparative paper chromatography, 
were shown by enzymic and methylation techniques to constitute a series of /I-(1 +4)- 
linked D-xylopyranosyl oligomers. The oligosaccharides AraXyl, and AraXyls were 
identified as O-z-L-arabinofuranosyl-(I +3)-O-p-D-xylopyranosyl-(l-+4)-D-xylose and 
O-a-i-arabinofuranosyl-(l-3)- o-~-D-XylOpyranOSyl-(1+4)- O-fl-n-xylopyranosyl- 
(144)-D-xylose, respectively, the latter being a new compound. 

INTRODUCTION 

Several arabinosc-xylose oligosaccharides have been isolated from hydrolysates 
of hemicellulose formed by the action of microbial hemicellulases. Bishop and 
Whitaker’ degraded wheat-straw xylan with a purified cellulase preparation from the 
fungus Myro#zecium verrucaria to give a series of mixed arabinose-xylose oligo- 
saccharides of d.p. 3-7, one of which was characterised as 3*-cr+arabinofuranosyl- 
xylobiose’. The first direct evidence was thus provided that arabinose residues are 
covalently linked to /l-(1 +4)-linked D-xylose residues in hemicellulose. 3 *G-L- 

Arabinofuranosylxylobiose was found3 in hydrolysates of rye-flour and cocksfoot- 
grass arabinoxylan obtained using a commercial “ hemicelluIase” preparation. 
Golds&mid and Perlin4 used an enzyme preparation from Streptomyces QMB 814, 
which contained a xylanase, to degrade wheat arabinoxylan and subsequently 
isolated a tetrasaccharide (arabinoxylotriose, AraXyl,), which was shown to be 
32-a-r_-arabinofuranosylxylotriose. Take&hi and Tsujisaka’ used a highly purified 
xylanase preparation (xylanase I) to hydrolyse rice-straw arabinoxylan, and obtained 
two oligosaccharides (AraXylz and AraXyl,), both containing arabinose and xylose, 

*Studies on Hemicellulases: Part IV. For Part III, see Ref. 13. 
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isolated from the enzymic hydrolysates of various hem&&loses are summarised in 
Table III. 

TABLE III 

SraUcruRE AND ORIGIN OF OLIGOSACCHARID ES OF D.P. 34 ISOLATED FROM 

THE ENZYhllC HYDROLYSATES OF VARIOUS HEMKELLULOSES 

Enzyme and 
refefences 

Organism Hemicellulose Oligosaccharide b]D 
strUC!UrP (degrees) 

Xylanase l5 

CelIuIaseZ 

“ HemiceIIuIase”3 

Xylanase* 

Rumen cell-free 
enzymes6 

Hemicellulase II* 

Aspergilrus niger 

Myrorhecium 
uerrucaria 

Commercial 
preparation 

Stfeptomyces 
QMB-814 

Mixed bovine-rumen 
bacteria and 
protozoa 

Ceratocystis 
paradoxa 

Rice-straw 
arabinoxylan 

Wheat-straw 
arabinoxylan 
Cockafoot-grass 
arabinoxylan 
Rye-flour 
arabinoxylan 

Wheat 
arabinoxylan 

Spear-grass 
hemicelhdose B 

Spear-grass 
hemiceIIuIose B 

3 ‘a-L-Araf-XyI12 -80 
31a-r_-Araf-XyI, -84 

3 2-a-L-Araf-XyIlz - 19.3 

3+-a-L-Araf-xyI2 - 14.9 

3 2-a-r-Araf-Xy12 - 15.3 

32-cx-r-Araf-Xy13 -75 

Unknown, but now suspected 
to be 
3 3-a-L-Araf-XyIls -70 
(See Refs. 12 and 13) 

3 2-a-L-Araf-Xy12 - 17.3 
3 3-a-L-Araf-Xy13 -73.6 

=For nomenclature, see Ref. 10. @This work. 

The mobilities (P.c., t.1.c.) of AraXyl, and AraXyl, were different from those 
reported by the earlier workers 1-3*4 Our arabinose-xylose oligosaccharides migrated . 

ahead of the corresponding xylose oiigosaccharides (see Table IV), in agreement with 
previous results - . ’ ’ The reverse behaviour was reported by the earlier workers’ *3S4 
(see TabIes Iv and V). 

TABLE IV 

CHROMATOGRAPIIIC DATA FOR Ai-aXy~= AND xYL2 

OIigosaccharide RXYL 

AraXy12 
XYL 

Solvent A 

Found Reported3 

0.78 0.40 
0.60 0.60 

Solvent B 

Found Reported2 

1 .O24 0.46 
0.86 0.61 

Solvent C 

Fuund Reporteds* ’ 

0.83 0.75 
0.69 0.59 
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CHROMATOGRAPHIC DATA FOR OLIGOSACCHARIDES ARBING FROM 
THE ENZYMIC DEGRADATfON OF HEMICELLULOSES 

Otigosaccharides RXYL 

SoZvent A A A A B C Hb 
Ref. 3 4 6 This work 5,7 I 8 

XylAra 
Xyl,Asa 

XYL 
Xyl&a 

XY13 
X&A= 
XYL 

XyIs Ara 

0.66 - - - - - 0.49 
0.40 - - 0.78 0.75 0.46 0.19 

0.60 1” 0.58 0.60 0.59 0.61 0.41 
- 3 0.39 0.34 0.41 0.34 - 
0.30 2 0.30 0.31 0.28 - 0.15 
- 4 0.22 0.22 0.20 - - 
0.14 - 0.15 0.14 - - - 

- 5 0.12 0.11 0.08 0.16 - 

“Order of decreasing chromatographic mobility; no I&- values reported. *l-Butanol-pyridine- 
water (10:3:3). 
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