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The use of proteins for their functional properties is hugely important for the food industry. As well as vital macro-nutrients and sources of essential amino acids, they are used extensively by the food industry to add structure, texture and physical stability to food products. Depending on their structural properties, they can readily form gels, emulsions and foams and exploit varying water and fat binding properties. With further processing they can be manipulated to form a wide range of structures such as fibres, particles and bi-continuous structures. These can possess a diverse range of textures to be used as meat substitutes, fat replacers, thickeners and structuring agents. Protein functionality can also include their enzymatic activity, which can also be used to modify food structure and texture.
Their functional properties depend on the proteins molecular structure, which determine their physico-chemical properties such as size, shape, charge, hydrophobicity, flexibility, ability to interact with other proteins etc. This will also influence how they respond to processing, which is a critical aspect of being able to control and manipulate the functionality, but also retain functionality which may be lost following heating, high pressure or high shear.
The diverse range of structures found in proteins reflects their functional properties in vivo. This will range from fully soluble proteins which may act as transporters, storage proteins and enzymes, to insoluble structural and fibre-forming proteins. 
Protein modification is an important aspect of food processing, for example, the need to replace expensive meat protein with cheaper vegetable proteins has led to research trying to modify the protein structure to mimic the properties of other proteins.

We will review the main structural properties of different classes of proteins and how their functional properties can be utilised and modified to impart texture and structure to foods.
