Phase equilibria and rheological behaviour of polysaccharide/protein mixtures in the presence of sugars
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The microstructure of emulsion-based dairy formulations determines to a great extend their stability and textural properties. These food formulations usually consist of aqueous mixtures of polysaccharides and proteins, often in the presence of sugars1. It is the compatibility/incompatibility between the protein and polysaccharide macromolecules that influences the phase behaviour of the system, which in turn governs, to a great extent, the overall final product microstructure2. 

Our aim is to understand the mechanisms of phase separation in aqueous protein-polysaccharide mixtures in the presence of high levels of sugar. Studies of the rheological behaviour and visualization of the microstructure of these protein-polysaccharide aqueous two-phase systems (ATPS), and how it is affected by added sugars, are also important aids into gaining insight on what determines the microstructure of such systems. Sodium-Caseinate/Locust Bean Gum, Sodium-Caseinate/Guar Gum, and Sodium-Caseinate Fenugreek Gum aqueous mixtures, containing different concentrations and types of sugars (e.g. sucrose, glucose, corn syrup etc.) were chosen as the protein-polysaccharide-sugar model systems. 

Phase diagrams for all protein-polysaccharide systems, in the presence of varying amounts of sugars (0-40% wt/wt), were obtained at 20(C and for pH 6. Even in the absence of sugars, incompatibility between protein and polysaccharide results in phase separation into protein-rich and polysaccharide-rich co-existing phases. Increasing concentrations of sugar were, however, found to alter the phase behaviour of the systems, an effect more likely related to sugar-induced changes in the solvent quality. 

Finally, the rheological behaviour of protein-polysaccharide ATPS of varying sugar concentrations was also investigated. The mixture viscosity was found to depend on the viscosity ratio, the viscosity of the continuous phase, the volume fraction of dispersed phase and the chemical composition of both co-existing phases. Analysis of the rheological behaviour of the mixtures, together with optical observation of their microstructure, suggests a close link between the morphology and the rheological properties of these ATPS.
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