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The exploration of microstructures and textures of protein based systems is essential to understand (oral) breakdown properties and thereby textural aspects, or macroscopic functionalities such as water holding. Upon structure breakdown, the applied energy is primarily directed towards fracture for particulate gels. For stranded gels the applied energy is either elastically stored or dissipated. Such mechanical properties have been shown to  relate to texture perception. Understanding of how to control the energy balance with regard to microstructure and texture perception is of key for the food industry to modulate their products towards desired sensory properties, especially when new (alternative) protein sources are involved. 

Texture is to a large extent determined by the properties of the micro-structural elements and their mutual interactions. These microstructural aspects stem from the aggregation behaviour of the individual proteins, which in turn is determined by the molecular characteristics and their ability to interact during processing. Subsequently, an assembled microstructure may consist of molecules (nm) and protein molecules that are assembled into flexible fine stranded structure elements (0.1-5 m), and coarse stranded or particle shaped structure elements (5-50 m). At any length scale, protein (structure elements) can be subjected to (food grade) chemical or enzymatic modification to tune their function in a spatial network. This functionalization of specific structure elements and their interactions is a tool in understanding which length scales are relevant for tuning texture and breakdown properties. As generally in complex food products, there is a multiplicity of microstructural length scales; understanding of the effect of combining different protein structure elements on macroscopic texture is therefore essential.

In this presentation an overview is given of approaches that can be used to modulate  interactions between food structural building blocks and what the consequences are for physical and sensory properties. The potential of structure elements made from casein, gelatin and soy protein to direct the macroscopic behavior of particulate and stranded protein gels will be evaluated. Examples will be given to illustrate some guiding principles for the relation between molecular behavior, microstructure-formation and macrostructural properties.

