An introduction to tribology
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When formulating a new food product it is important to consider how the microstructure, and therefore material properties, impact on perception. Typically, there are a number of problems with people’s diets: they consist of high fat, high sugar and high salt foods. It is clear that these diets have a major impact on health; however, many people are reluctant to make changes, at least in the long term. This presents a challenge, and an opportunity, for the microstructural engineer to develop ‘healthier’ foods, while maintaining both quality and textural attributes.  To do this it is necessary to understand the underlying science that give these ingredients their functionality and subsequent oral response.

There are a number of challenges involved with making meaningful measurements that relate to oral behaviour and breakdown properties of food products.  Primarily, this involves understanding materials at the dimension of application, which, for soft solid products, is usually in the thin film regime. For the mouth, a combination of information from texture analysis through to rheology at thin film, and tribology is of interest, the latter of which forms the primary focus for work currently being undertaken and discussed in this talk1,2.  Tribology is used to measure friction between (soft) surfaces with a lubricant in place, to approximate phenomena associated with tongue palate processing of foods.

Our work focuses on understanding structure and performance of hydrocolloid2,3 and emulsion4 (O/W, W/O) systems, which form the base of a vast majority of soft solid/liquid food and other consumed products5. There can be a large change in structure and behaviour when altering fat droplet content or hydrocolloid concentration, which leads to an undesirable product.  As such, better and wider understanding would allow more appealing reformulation of products for the future.
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