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In attempts to reduce the dietary fat intake of an increasingly obese population we tackled reducing the lipid content of notoriously fattening foods. By using a microstructural approach from the outset we were successful in developing a fat replacer that not only removed a significant amount of oil from the foods but also produced a low fat alternative that still had the organoleptic/sensory appeal of the full fat original. This was achieved through accurate replacement of the structural properties of the lost oil droplets and by reinforcement of the new food’s oral properties e.g. viscosity and flavour release. This mimicry of oil droplets was not only limited to physical size, although this is a major starting point, but also included their surface rheology and elasticity.

The initial work used the self-assembling hydrophobin protein to form a structured layer around micro-sized air cells and this produced an accurate mimic for the oil in emulsified foods such as dressings or mayonnaise. These are true emulsions and not foams, as externally the oil droplets and the air cells are identical.  The “air filled emulsions” are robust, will flow and more than capable of surviving long, high shear processing.  Moreover, these robust new structures have a surface elasticity that stops disproportionation and ripening even during long periods of ambient storage.  However, these new air filled emulsions were not designed to be used alone, even though liquid oil is normally an effective antifoam.  In emulsified foods the oil provides a source of flavour and mouth feel that the new emulsions must also replicate to be successful. So a proportion of the oil phase (40-50%) was kept to provide a source of the important lipophilic flavours.  This retained oil also reinforced the mouth feel of the new structured air products and rheology/tribology data was used to demonstrate the accuracy with which air could mimic oil. 
Early on in this work it was realised that despite the natural appeal of hydrophobins cheaper alternatives would still be of immense interest.  Results will be presented that detail the alternative microstructral design process used to replace the structural properties of the hydrophobins with other more common proteins that ostensibly should not self assemble.
