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Fats play a major role in the structural and textural properties of food products. However, over recent years the food industry has pushed for healthier products, in many cases looking to reduce the fat component. As such, the use of biopolymers to promote structure in fluids has received great attention in order to mimic the organoleptic properties of fat. Particulate gel suspensions such as shear gels show promising application as their physico-mechanical properties can be finely controlled through manipulation of their microstructure1,2. 
The research presented here looks at the preparation of whey protein (WPI) fluid gel systems and their structure/function relationship. By controlling the thermal and shear history of a WPI solution undergoing the sol-gel transition at native pH, it was possible to prepare discrete gelled entities between 20 and 200 (m. Once a critical phase volume had been reached ((fg0.55), suspensions acted in a pseudo-solid fashion with elastic moduli dependant on processing conditions. Data suggested that suspension rheology was closely related to the kinetics of aggregation leading to the proposal of two main formation mechanisms: In the first instance, where the rate of aggregation dominated the imposed shear, particles were formed within the shear field. However, when the shear is comparable to the rate of aggregation formation is driven through the break down of weakly formed gel networks.
The addition of emulsion droplets to the system allowed further control over the particle microstructure. The oil droplets provided a site for gel growth resulting in a change in particle morphology from elongated to spherical. The inclusion of the oil forced the system into a closely packed suspension, leading to rheological properties typical of densely packed soft particles.
As such, microstructural design of novel whey protein particles has led to suspensions with controllable material properties that can be used to functionalise food products through both building structure and delivering high levels of nutrition. 
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