Phase separation and gel formation in kinetically trapped guar gum/acid milk gels
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Mixtures of proteins and polysaccharides are widely used in the food industry as they play a role in determining the structure, texture and stability of many food products. Phase separation is a very often observed for protein and polysaccharide mixtures. A segregative phase separation phenomenon due to a depletion-flocculation mechanism1 between micellar caseins and guar gum is classically described. However when gelation occurs it may modifiy drastically the microstructure of such mixed systems. By playing on the kinetics of phase separation and gelation but also on the mechanical treatment during gelation it is possible to produce various microstructures2,3.
The main objective of this work was to control both phase separation and gelation kinetics using differents guar gum and GDL (glucono-delta-lactone) concentrations. Microscopy in combination with rheological experiments was used to understand the mechanisms of phase separation in connection with gel formation. 

A wide range of structures were designed by manipulating the microstructure using varying concentrations of guar gum. Starting with a protein gel, the microstructure transformed into a very porous network, then into organized filamentous structures and finally into W/W emulsions depending on the guar gum concentration. By varying the GDL concentration leading to a faster gelation the microstructure of the gels was shifted at lower guar gum concentrations. Thus the gelation process has the effect of stopping the development of the two phases structure at some intermediate state. Another way of influencing phase separation kinetic is to use a temperature controlled centrifuge. Using appropriate acceleration fields led to various fibre-like gel structures. 
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