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HILIC an MS - a Perfect Fit

Patrik Appelblad 

Merck SeQuant, Umea, Sweden
Analysis of sugars, sugar alcohols and other carbohydrates in different type of formulation and matrices is of major interest. 

Over time, many different analytical approaches have been used, like ion chromatography, reversed-phase chromatography or gas chromatography. Hydrophilic interaction liquid chromatography (HILIC) is, however, the technique of choice and an attractive separation mode for polar, hydrophilic compounds like carbohydrates. The high percentage of organic solvents, like methanol or acetonitrile, used in the mobile phases makes it the method of choice for analysis of polar compounds. HILIC is easy to use and works well where traditional reverse phase methodology fails, and is more intuitive and with a greater flexibility than ion chromatography. The elution order is typically the opposite with the most polar compounds eluting after the non-polar compounds, resulting in an alternative selectivity. 

A bonded zwitterionic HILIC stationary phase allow chromatographers to maximize analyte sensitivity by eluting polar compounds under high percentage organic mobile phase conditions, which is ideally suited for analyte ionization and increased sensitivity for many analytes. Bonded zwitterionic stationary phases are available either with silica or a polymer core base particle, an advantage for carbohydrate analysis, as many analytes of interest are pH dependent. Using a silica core particle, the working pH range is typically 3-8, while a polymeric material tolerates both more acidic and more basic conditions. The use of a basic buffer component, like ammonium hydroxide (NH4OH) in the mobile phase is crucial for collapsing the anomers of reducing sugars and aiding the separation. Carbohydrates can therefore be separated under both neutral conditions and at an elevated pH using direct electrospray ionization mass spectrometry (ESI-MS) detection. Using high pH mobile phases, it is possible to increase mutaroation and collapse the peaks from anomers, simplifying identification of carbohydrates in different types of samples even with difficult matrices. Combined with simple sample preparation procedures like protein precipitation or liquid-liquid extraction, efficient and cost-efficient analytical work-schemes can be developed and used for monitoring of sugar, sugar alcohols and other carbohydrates in different type of formulation and matrices. Hence making HILIC and MS a perfect fit for sugar analysis. 
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