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Creating acceptable reduced fat food emulsions is challenging since the sensorial properties of food emulsions rely on both physical and chemical sensing processes. There is a strong link between physical texture, and perceived fat content. We have shown that protein stabilised emulsions imparted a greater perception of creaminess and fat content, but the mechanism was not clear. We have also shown that the viscoelasticity of emulsions can be strongly influenced by the interfacial rheological properties. In order to optimise the impact of interfacial behaviour on the sensory properties of food emulsions we are studying the influence of various parameters including the interfacial composition and structure and the droplet size distribution. 

Our aim is to develop a rational strategy to improve the acceptability of reduced fat emulsified foods. This will be achieved by engineering the surface of emulsion droplets to increase the strength of the inter-droplet interactions, and hence the sensory perception of fat content. Our more recent work showed that a strong, protein covered interface enhanced interactions between emulsion droplets.
Oil in water emulsions were created with a range of interfacial rheological behaviour, from fluid surfactant stabilised emulsions, to rigid, elastic interfaces stabilised by globular proteins. The interfacial properties were further altered through heat treatment of the proteins, and the use of adsorbed particles. Increasing the elasticity of the interface increased the bulk elasticity of the emulsion. This scaled linearly with the specific surface are of the emulsion, confirming that this was an interfacially mediated process.

Advanced rheo-imaging techniques visualised emulsions under shear flow using high speed confocal imaging combined with simultaneous rheology. These techniques allowed individual emulsion droplets to be tracked and the true flow behaviour during deformation to be analysed. The results showed that protein stabilised emulsions showed markedly different strain response and slip lengths compared to the surfactant stabilised emulsions. 
These results allow a deeper understanding of the possible shear rheological behaviour of emulsions during consumption, and will enable the design of emulsions with interfacial rheological properties that will enhance the sensory perception of fat content in reduced fat foods. The sensory behaviour of the emulsions studied here will be studied later in the project.

