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,, INTRODUCTION:

In elucidating oligosaccharide structures, identifica-
tion of an unknown structure based on chromatographic
retention time alone, is not convincing because of the
immense number of possible structural isomers which may
co-elute with the compound of interest. Unequivocal
structure determination of an oligosaccharide requires the
determination of monosaccharide composition and
anomeric configuration, as well as linkage and sequence
determination. High field NMR, FAB/MS and GC/MS as well
as other techniques can be used for these determinations.
High-performance liquid chromatography (HPLC) has been
used to purify oligosaccharides in high purity from complex
mixtures for use in the aforementioned techniques.
Illustrated is the isolation and purification of N-acetyl-
glucosamine oligosacc.harides from acid-hydrolyzed chitin
utilizing stable polymenc columns in a multi-mode
chromatographic approach.

METHODS:

Crude chitin was acid-hydrolyzed and initially purified
over a charcoal/celite column according to the procedure of
Rupley 1. A fraction, thought to contain oligomers ranging in
size from 3 to 10 N-acetylglucosamine residues, was
subjected to initial HPLC evaluation using Ultrahydrogel TM

DP (aqueous size exclusion chromatography) and
Glyco-Pak TM N (acetonitrile/water partition chromatography)
columns (Figures 1 and 2, respectively). Optimization of the
analytical size exclusion chromatography (Figure 3) was
achieved by adding increasing numbers of columns (1 to 4
columns) and evaluating the chromatographic separation.
The optimum chromatographic separation versus a
reasonable time of analysis resulted in the use of three
columns in series. Optimization of the analytical acetonitrile/
water partition chromatography (Figure 4) was achieved by
varying the acetonitrile concentration from 68% to 70% to
72%. With the highest acetonitrile concentration giving the



best resolution of the smaller oligomers and the lowest
•: .acetonitrile concentration allowing the larger oligomers to

•elute in reasonable chromatographic times (<1hour).
Because of solubility problems with the sample, the initial
fractionation was performed on the Ultrhydrogel DP columns
using only water as the eluent. Figure 5 shows the loading
of 200 #g to 5 mg of the crude mixture on 2-Ultrahydrogel DP
columns. Multiple 5 mg injections were performed over a
single day with 30 second fractions being collected. All the
fractions were taken to dryness and evaluated using the
Ultrahydrogel DP and Glyco-Pak N columns. One fraction
(time 15.0 to 15.5 min, Fraction "A") was found to contain the
major components of the crude mixture (Figure 6). Since the
best resolution of the components of Fraction A was
obtained with the Glyco-Pak N column, a futher preparative
separation was performed on the larger Prep Glyco-Pak N
column (Figure 7). Fractions were collected every minute
and evaluated for purity using the analytical Glyco-Pak N
column. Chromatographically pure fractions were pooled
and submitted for MS evaluation.The spectra corresponding
to peaks 5 and 6 (Figure 7) are shown in Figures 8 and 9,
respectively. The molecular ions obtained are consistent
with those expected for the 5- and 6-N-acetylglucosamine
oligomers (peaks 5 and 6, respectively).

CONCLUSION"

A multi-mode chromatographic approach for the
purification of oligosaccharides has been demonstrated with
the isolation of two oligomers from acid-hydrolyzed chitin.
The chromatographic purity of the isolated oligosaccharides
has been verified by MS, with the combined data showing
them to be free from contaminating higher and lower
molecular weight oligomers. Now that purity has been
achieved and demonstrated, meaningful data to determine
the monosaccharide composition, anomeric configuration,
linkage and sequence can be obtained inorder to fully
elucidate the structure of the oligosaccharide.

1 Rupley, J. A. (1964) Biochim. Biophys. Acta 83,245-255.



Evaluation of Acid Hydrolyzed Chitin by
Size Exclusion Chromatography
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Evaluation of Acid Hydrolyzed Chitin by
Partition Ch, amatography
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Optimization of Analytical Size Separation of
N-Acetylglucosamine Oligomers From Chitin
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Optimization of Analytical Partition Separation of
N-Acetylglucosamine Oligomers From Chitin
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Preparative Size Separation
Sample Loading Study
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N-Acetylglucosamine Oligosaccharides of
Fraction A
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Preparative Partition Separation of Fraction A
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MS of Purified Oligosaccharide From Peak 5
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MS of Purified Oligosaccharide From Peak 6
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