Ultra-high pressure homogenisation: a tool for modifying the technological functionality of thickening agents for developing innovative food emulsions with less additives
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Obesity is a public health problem that increases the risk of chronic diseases (e.g. diabetes). 50 % of Europeans are overweighed and 10-30 % are obese1. Fat intake is directly related to weight problems and consumers are aware of it. In parallel, consumers’ expectations thrive for a more natural label (less additives). In food emulsions fat reduction is achieved through its substitution by fat replacers (thickeners). Such fat replacers typically do not impart the same sensory properties as fat. The application of food processing technologies, able to enhance the functionality of these ingredients and of the emulsions´ structure at industrial scale could reduce the use of thickeners.
underPRESSURE is a project financed by EIT Food (EC) aimed at scaling-up and validate a new technology solution based on ultra-high pressure homogenisation (UHPH) to enhance the functionality of food ingredients and to reduce the use of fat substitutes (clean(er) labels) to produce “high” viscosity food emulsions, with low fat content (fat reduction >30 %) maintaining or even improving their sensory properties, stability and shelf-life compared to conventional counterparts. In this communication, underPRESSURE project is presented and main aspects of UHPH application for modifying functionality of thickening agents are described.
UHPH is based on the same principles as traditional homogenisation but capable of reaching much higher pressures (up to 400 MPa)2. Regarding the use of UHPH to modify the functionality of thickening agents, for example, UHPH enhances the gelling properties of inulin, a low-caloric (1.5 Kcal/g) fructoligosaccharide with fiber consideration3. Using inulin, it is possible to produce reduced-fat mayonnaise of down to 1.5 wt% oil, with long-term stability and relatively adequate texture, but poor sensory profile. The application of UHPH (from 100 MPa) would allow to decrease the inulin concentration in more than the 50 %, maintaining the desirable properties and reducing the described negative sensory perception related to high inulin concentration. Furthermore, UHPH technology allows to significantly reduce both oil droplet diameter and the size distribution polydispersity, increasing in consequence the droplet packing density and emulsion stability. 
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