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   The health and social cost of obesity and associated chronic diseases
   are increasing dramatically and are likely to continue to do so unless
   significant changes occur within the diet of the population. Fat has
   the highest calorific value of the nutritional components of food and
   therefore contributes significantly to the calorific intake of the
   population. However, fat is a necessary component of food sensory
   quality and contributes significantly to mouthfeel and flavour
   delivery. For many foods e.g. sauces, dressings, creams etc., fat is
   present as an emulsion. Unfortunately, reducing the fat content of
   emulsion-based foods results in inferior sensory quality. The overall
   objective of this project was to develop a process for creating novel
   emulsion systems with reduced fat content that have the same overall
   sensory perception as full fat emulsions.
   This was achieved by reducing the fat content of conventional
   emulsions by encapsulating water droplets inside the fat droplets to
   create a water-in-oil-in-water or WOW multiple emulsions. Research
   carried out by Leatherhead Food International and the Institute of
   Food Research in conjunction with industrial partners has enabled the
   development of optimal methods for making WOW food emulsions.
   Conventional emulsions are produced by high speed mixing. This process
   is relatively uncontrolled and not best suited to producing emulsions
   with defined characteristics. We therefore examined an alternative
   emulsification process based on emulsification at a membrane
   interface. Although this method was found to offer some advantages it
   is not currently suitable for the larger scale applications required
   by industry. However, by evaluation and optimisation of emulsifier
   formulations the research has enabled the development of model WOW
   food products with 40% less fat than conventional low fat products. A
   comparison of the low-fat WOW emulsion foods with conventional
   high-fat emulsion foods in terms of their physico-chemical and sensory
   characteristics demonstrated that both had similar properties. It is
   anticipated that follow on research and product development from
   industrial partners will result in novel products in the marketplace.
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