Analytical tools to fingerprint the xanthan fine structure 
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Xanthan gum is an exopolysaccharide secreted by the microorganism Xanthomonas campestris. Xanthan exists of a beta 1,4-glucan backbone, with on every other glucose unit a trisaccharide side chain. This side chain consists of a mannose, a glucuronic acid and another mannose unit. The inner mannose unit can be substituted with an acetyl group and the external mannose can be substituted with a pyruvyl group. Depending on the Xanthomonas strain and on the fermentation conditions used for the xanthan production, the side chain composition can vary. 

It is well known that the degree of pyruvylation and acetylation strongly influence the physical properties of a xanthan solution. However, the influence of the position and/or distribution of substituents over the glucan backbone has never been studied in detail, since no suitable method was available. In this study an enzymatic fingerprinting method was developed to obtain information on the primary structure of different types of xanthan. The xanthan backbone was enzymatically hydrolysed using cellulases as monitored by HPSEC and the obtained xanthan oligosaccharides were analysed using HPAEC, MALDI-TOF MS and HILIC-ELSD/ESI-MS. From the HPSEC and HPAEC results, it was concluded that all types of xanthan were completely degraded to the xanthan repeating units (RUs), but only when xanthan exists in a completely disordered conformation. From the Maldi-TOF MS and HILIC-ELSD/ESI-MS it was concluded that six different types of repeating units (RUs) exist in the xanthan structure. All RUs contain a trisaccharide side chain, but the substitutions of the side chain varies. Furthermore it was observed that the ratio in which different RUs occur in xanthan samples could vary, even when the molar composition of different xanthans are the same. The results therefore show that determination of only the molar composition of xanthan is not sufficient to characterise xanthan. 
Furthermore, xanthan was enzymatically modified within their side chain using pure xanthan lyases or xanthan acetyl esterases. The resulting modified xanthan polymers were characterised using the same methods, in order to characterise both the modified structure as well as to determine the mode of action of the modifying enzymes. 
