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Highlights: 

 Reverse polarity CE-MS enables the analysis of sulfated GAG mixtures. 

 Covalent neutral and cation coatings produce fast and reproducible separations. 

 The separation of oligosaccharides from tetra- to dodecasaccharides is demonstrated. 

 Structures with sulfation position and epimeric structural differences are resolved. 

 More than 80 molecular compositions are determined from complex GAG mixture. 

 

 

ABSTRACT 

 

Reverse polarity capillary zone electrophoresis coupled to negative ion mode mass spectrometry 

(CZE-MS) is shown to be an effective and sensitive tool for the analysis of glycosaminoglycan 

mixtures. Covalent modification of the inner wall of the separation capillary with neutral or 

cationic reagents produces a stable and durable surface that provides reproducible separations. 

By combining CZE-MS with a cation-coated capillary and a sheath flow interface, a rapid and 

reliable method has been developed for the analysis of sulfated oligosaccharides from dp4 to 

dp12. Several different mixtures have been separated and detected by mass spectrometry. The 

mixtures were selected to test the capability of this approach to resolve subtle differences in 

structure, such as sulfation position and epimeric variation of the uronic acid. The system was 

applied to a complex mixture of heparin/heparan sulfate oligosaccharides varying in chain length 
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