Developments  in the understanding of physically  modified xanthan prepared by extrusion  processing
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It has been previously shown that  xanthan gum can  be modified by  extrusion  processing  to give a particulate  structure which is maintained by dihelical linkages1,2. This is designated by the brand  name  of  HydraxanTM . This material  shows excellent dispersibility but  the dispersion  viscosity is strongly salt   dependent.  On heating the dispersions to temperatures  required to melt   the dihelical   linkages   the structure and   viscosity will revert to  that of “normal “ molecular  xanthan.  Under the appropriate xanthan  salt and concentration  conditions  the viscosity profile resembles that obtained   when starch is pasted.  At the previous  Wrexham conference it was shown that the structure disruption,   which we believe is the prerequisite for the  formation of HydraxanTM,  occurs over a very short period of time  within  the regions  of the reverse  screw elements in the extruder.  
To provide further insight into  this process the material was manufactured  using a twin bore capillary rheometer.  This allowed samples to  be prepared with two  difference levels of mechanical energy  but the same preheating  conditions. It was found that,  in  contradiction  to   our original  hypothesis, these two materials both  had similar properties to   that prepared by extrusion processing  showing that heat rather than   mechanical  energy is the dominating factor in the  transformation.  Heating under more severe  conditions  at  water contents of ~50%  produced a material  with different properties to  the standard   HydraxanTM. Using small amplitude  oscillation rheometry,  gelling on heating in a somewhat similar way to a globular protein  was observed.  Preliminary solid start nmr  measurements suggests that, in contrast to  HydraxanTM, some chemical changes occur when the new material  is prepared.   The difference between this class of materials and other   industrially available modified xanthans  will be  briefly discussed. 
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