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Notes

Column chromatography of polysaccharides in the presence of urea

The separation of polysaccharides by ion exchange chromatography has been used
successfully in certain cases! but has lacked any general applicability. This has been
because ionic interactions are largely obscured by molecular sieving effects and by
association due to hydrogen bonding. A recent paper? has reported that these second-
ary binding forces may be eliminated by the addition of urea to the eluting system.
We now wish to report that the use of such urea solutions offers considerable promise
in the chromatographic separation of polysaccharides.

Black spruce (Picea mariana) is known to contain 3-O-methyl-L-rhamnose® in
small amounts and, in common with other coniferous woods, alkaline extraction of a
chlorite holocellulose yields a mixture of polysaccharides containing predominantly
arabinomethoxyglucuronoxylans and galactoglucomannans. Attempted resolutions of
such a mixture on a DEAE-cellulose column (OH- form) using water and aqueous
ammonium acetate (2.V) did not result in any clear-cut separation but gave approxi-
mately equal amounts of the xylan and mannan polymers in the aqueous eluate.
When the eluting solvents used were 7 M urea and ammonium acetate in ¥ M urea
the fraction eluted with 7 M urea was free of xylose and on hydrolysis gave a galac-
tose:glucose: mannose: 3-O-methyl-rhamnose ratio of 1.0:2.2:2.5:3.8. The remaining
fractions eluted with 2 IV ammonium acetate in 7 M urea contained mainly xylose
polymers. The 3-O-methyl-rhamnose was readily identified by its chromatographic
behaviour® in ethyl acetate—acetic acid—formic acid-water (18:3:1:4) and ethyl
acetate-pyridine—~water (9:2:2).

These results illustrate the application of this method to polysaccharides and
show that the elution pattern is markedly changed in the presence of urea. They also
show that the 3-O-methyl-rhamnose is associated with a mannan rather than a xylan
polymer. It is likely that the polysaccharide containing the 3-O-methyl-rhamnose
has a low degree of polymerization resulting in its separation from the other polymers2.
It is hoped to study this point later.

This investigation was supported by a Pioneering Research Grant from the Institute
of Paper Chemistry.

Department of Chemistry, University of British Columbia, D. A. APPLEGARTH
Vancouver, B.C. (Canada) G. G. S. DurToN

1 H. Neuvxom, H. DEUEL, W. J. Hert AND W. KuNDi1G, Helv. Chim. Acta, 43 (1960) 64.
2 G. M. TENER aND R. V. ToMLINSON, J. Am. Chem. Soc., 84 (1962) 2644.
3 A. R. N. GorroD anD J. K. N. JonNEs, J. Chem. Soc., (1954) 2522.

Received February 14th, 1964

J. Chromatog., 15 (1964) 246



