Polysaccharide ultrasonication – beyond depolymerization 
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Ultrasound depolymerization of polysaccharides has been studied extensively for several decades. Nevertheless, there are a lot of gaps in the literature in relation to the physicochemical properties of materials following ultrasonication. Thus, it is of interest to investigate the mechanism of ultrasonication and the molecular dynamics of materials generated beyond the basic concept of polymeric chain fragmentation.     

An earlier study confirmed that ultrasonication of bacterial cellulose in a relatively short period of time (up to 30 min) produced an increment in crystallinity of the generated fragments.1 The present work aims to prolong the ultrasonication period in order to promote further increase in crystallinity thus achieving levels comparable to those found for microcrystalline cellulose. Results from X-ray diffraction studies revealed that increments of crystallinity have been observed for samples sonicated at 60 and 90 min, as compared to shorter sonication-period counterparts. 
Furthermore, ultrasonication has been used extensively for many years in the field of sonochemistry in an effort to aid certain chemical reactions.2 As before, the emphasis of those undertakings in polysaccharide chemistry was to show depolymerisation and reduced molecular weight of materials. The second part of this investigation intends to explore novel applications of ultrasound in relation to the composition and functionality of pendant groups in curdlan polysaccharide. This has been achieved by varying the ultrasonication time and observing changes in the degree of substitution of modified curdlan species.  
In conclusion, current findings have developed a certain understanding on the ability of ultrasonication to modify polysaccharide chain characteristics and accompanying functionality. On-going studies aim to gain further insights into the underlying mechanism of polysaccharide ultrasonication. 
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