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ABSTRACT 

A galactoglucomannanl, isolated from the stem tissues of the aquatic moss 
Fontinalis antipyretica, has [ci&* - 11” and, on hydrolysis, yields galactose, glucose, 
and mannose in the molar ratios of 10:10:37. It has a main chain of j?-(l-+4)-linked 
o-mannopyranosyl and r+glucopyranosyI residues, and there is no evidence that the 

latter residues are contiguous. D-Galactopyranosyl and D-mannopyranosyl residues 
are attached to C-6 of D-mannopyranosyl, and to a lesser extent of D-glucopyranosyl, 
residues of the main chain. The methylated galactoglucomannan has a d.p. of 33-37 
by ebulliometry, and the parent hemicellulose has ratios of galactose, glucose, and 

mannose residues of 10:11:52. The galactoglucomannan is very similar to many found 
in softwoods2*3, and is structurally similar to that isolated from bracken’, although 
the sugar ratios (1:15:60) are different. The isolation of the galactoglucomannan 
from a Bryophyte is of chemotaxonomic interest. 

INi-RODUCTION 

The structures of many hemicelluloses have been established, but most of these 
hemicelluloses were lated from the lignified tissues of plants of the Spertnaro- 
phytae . 2*3 There has ueen little work on the polysaccharides from the plants of other 
families, although such studies could be of chemotaxonomic interest. Studies have 
been reported of galactoglucomannans and acidic xylans isolated from the Pterido- 
phytae cinnamon fern (Osmmda cinnamonea)5 and bracken (Pteridium aquilinum)4g6. 
A galactoglucomannan and an arabinogalactan have been isolated from the Bryophyte 
Fontinalis antipyretica, and the present paper reports on structural studies of the 
former hemicellulose. 

RESULTS AND DISCUSSION 

The submerged, aquatic moss Fontinalis antipyretica was harvested from the 
River Dee (Aberdeen&ire), and the enzymes in the tissues were inactivated with 
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with acid to give galactose, gIucose, mannose, and a trace of xylose. Concentration 
of the diffusate gave a syrup (1.31 g) which was dissolved in water (40 ml) and fract- 
ionated on charcoal-CeIite (1:l). Elution with water gave a syrup (421 mg) containing 
(paper chromatography) galactose, glucose, mannose, and xylose in the molar ratios 
of 10:8:20:3. Oligosaccharides (583 mg) were eluted by an aqueous ethanol gradient 
(2+6%, 5 1). By sub-fractionation on paper chromatograms using irrigants B, C, 
and G, seven chromatographically and electrophoretically homogeneous oligosac- 
char-ides were isolated. Another sample of the galactoglucomannan in water was 
treated with Hemicellulase (Koch-Light), and oligosaccharides were removed by the 
dialysis technique. The difIusate was found to contain oligosaccharides corresponding 
to oligosaccharides 1-4 obtained by acid hydrolysis. 

Study of oligosaccharides in acidic hydroZysutes4. - A sample (24 mg) of each 
oligosaccharide was hydrolysed before and after reduction with sodium borohydride 
(10 mg) in water (5 ml). The neutralised solution was concentrated and deionised, 
and the borate removed as described earlier. A sample (4-10 mg) of each oligosac- 
charide was methylatedl’ and methanolysed, and the products were examined by g.1.c. 

Oligosaccharide I (112 mg) had d.p. 2.1, [a];’ - 8” (c 1 .O, water), & values of 
1.00, 1.00, and 1.10, and Mole 0.52. On hydrolysis, the disaccharide gave mannose 
only. The methylated and methanolysed product had T values of 1.19 and 2.10 (peak 
area 1:l) on phase GI, and 1.37 and 4.99 on phase G2, corresponding to the values 
for the methyl glycosides of 2,3,4,6-tetra-0-methyl-D-mannose and 2,3,6-t&0- 
methyl-n-mannose. On hydrolysis, the methylated disaccharide gave two components 
having RTMG 1.00 and 0.62, (irrigant N), which were indistinguishable from 2,3,4,6- 
tetra-0-methyl-D-mannose and 2,3,6-tri-0-methyl-D-mannose. 

Oligosaccharide 2 (69 mg), d.p. 2.9, [a]‘,” -23” (c 0.5, water), m.p. 168-170”, 
had &- 0.50, 0.39, and 0.43, and Molt 0.52. A hydrolysate contained only mannose. 
The methylated and methanolysed product had T values of 1.19 and 2.08 on phase 
GI, and 1.36 and 4.98 (ratio 2:l) on phase G2, corresponding to the methylated sugars 
isolated from methylated oligosaccharide 1. 

Oligosaccharide 3 (14 mg), d.p. 3.8, had & 0.15,0.12, and 0.12, and MGlc 0.46. 
HydroIysates contained o&y mannose. The methylated and methanoIysed product 
had Tvalues of 1.17 and 2.10 on phase GI, and 1.38 and 5.01 (ratio 1:3) on phase G2, 
corresponding to the T values cited earlier. 

Oligosaccharide 4 (12 mg), d.p. 1.95, had & 0.75, 0.73, and 0.70, and MGlc 

0.41; the & values are similar to that of 4-0-/3-D-mannopyranosyl-D-glucose. A 
hydrolysate contained glucose and mannose (inigants A and B) in the ratio of l:l. 
After reduction and hydrolysis, only mannose was detected on paper chromatograms 
by p-anisidine hydrochloride. The methylated and methanolysed product had T 
values of 1.17, 1.52, and 1.81 on phase GI, and 1.37, 3.42, and 4.72 on G2; the ratio 
of the first two components was 1:l on G2, and the last two values corresponded to 
those for methyl 2,3,4,6-tetra-O-methyl-cr- and /-?-D-mannopyranosides. 

Oligosaccharide 5 (16 mg), d.p. 3.2, had R, O-63,0.40, and 0.48, and MGlc 0.43. 
Hydrolysis gave glucose and mannose in the ratio 1: 1. The methylated and methanol- 
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ysed product had T values of 1.00, 1.17, and 2.09 on phase GI, and 1 .OO, 1.40, and 
4.99 on phase G2. The first two T values on phase GI and G2 corresponded to those 
given by the methyl glycosides of 2,3,4,6-tetra-0-methyl-D-glucopyranose, and the 
last values to those of 2,3,6-tri-0-methyl-D-mannopyranose (ratio 1:2 for parent, 
methylated sugars). 

Oligosaccharide 6 (6 mg), d-p. 2.8, had _& 0.46, 0.26, and 0.19, and MGIC 0.43. 
Hydrolysis gave glucose and mannose (paper chromatography) in the the ratio of 
1:2. After reduction of 6 and hydrolysis, only mannose was detected on paper chrom- 
atograms treated with p-anisidine hydrochloride. The trisaccharide, on methylation 
and methanolysis, yielded products having T values of 1.39, 3.44, 4.74, and 4.99 on 
phase G2, compatible with the presence of methyl glycosides of 2,3,4,6-tetra-O- 
methyl-D-mannose, I&3,6-tri-O-methyl-D-glucose, and 2,3,6-tri-0-methyl-D-mannose. 
The ratios of the three parent, methylated sugars were ca. 1:l:l. 

Oligosaccharide 7 (9 mg), d-p. 2.9, had & 0.30, 0.19, and 0.12, and MGlo 0.46. 
Hydrolysis gave glucose and mannose (1:2, paper chromatography). After reduction 
of the oligosaccharide, hydrolysis gave giucose and mannose in the ratio 1:l. After 
methylation of 7, methanolysis gave components with T values (phase G2) of 1.39, 
3.45, 1.76, and 5.01. These are compatible with the presence of methyl glycosides of 
2,3,4,6-tetra-O-methyl-D-mannose, 2,3,6-tri-O-methyl-D-glucose, and 2,3,6-t&0- 
methyl-D-mannose. 
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