Enhancing protein-protein interactions at the emulsion interface to resist displacement by biosurfactants
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It is well established that the incidence of obesity has increased in recent years and, in view of the rising numbers of children and adolescents who are already obese, and are likely to remain so into adulthood, this trend appears to be set to continue. Already this increased incidence of obesity is placing an increasing burden on local economies through loss of work days, and additional health care costs arising from an increased prevalence of obesity-related diseases such as cardiovascular disease, diabetes and cancers. This is despite there being a range of healthy alternatives to foods traditionally high in fat.

Whilst there is a plethora of information in the literature as to how free fat in the diet is digested, it is has only been in recent years that information is becoming available as to how pre-emulsified foods are digested 1-4. This is particularly interesting as such emulsified foods are optimal in size for digestion, and are already protected by an interfacial layer. At the Institute of Food Research we are exploiting our knowledge of how emulsifiers are adsorbed and interact at interfaces in order to enhance their resistance to displacement by biosurfactants with a view to slowing the rate of lipolysis. Such a strategy has the potential to create food products capable of promoting satiety. Initial investigations have demonstrated that an emulsion stabilised by an enzymatically-crosslinked interfacial layer of sodium-caseinate was partially resistant to lipolysis under duodenal conditions5. Further studies reported here have involved the rational manipulation of protein-protein interactions at emulsion interfaces, using a range of commercially-relevant methodologies, to create networks resistant to displacement. The resistance of such systems to competitive displacement by the non-ionic surfactant Tween 20, which exhibits a comparable range of interfacial tension to bile salts typically present in the duodenum, has been used to evaluate the potential of such systems as candidates to moderate lipolysis . This approach has been tested using a range of techniques including surface loading measurements (OPA assay), surface potential measurements and the use of interfacial tension and atomic force microscopy methods to characterise interfacial structures.
References:

1. Maldonado-Valderrama, J., Woodward N.C., Gunning A.P., Ridout M.J., Husband F.A., Mackie A.R., Morris V.J., and Wilde P.J. (2008) Interfacial characterization of beta-lactoglobulin networks: Displacement by bile salts. Langmuir 24, 6759 
2. Morris, V.J and Gunning, A.P. (2008) Microscopy, microstructure and displacement of proteins from interfaces: implications for food quality and digestion. Soft Matter 4, 943

3. Maldonado-Valderrama, J. Gunning A.P., Ridout M.J., Wilde P.J and Morris V.J., (2009) The effect of physiological conditions on the surface structure of proteins: Setting the scene for human digestion of emulsions. Eur. Phys. J. E. 30, 165

4. Maldonado-Valderrama, J. Gunning A.P., Wilde P.J and Morris V.J., (2010) In vitro gastric digestion of interfacial protein structures: visualisation by AFM. Soft Matter 19, 4908 
5. Woodward, N.C. A.P. Gunning, P.J. Wilde, B-S. Chu & V.J. Morris (2010) Engineering interfacial structures to moderate satiety. In Gums and Stabilisers for the Food industry 15, RCS Special Publication No. 325 (Williams, P.A and Phillips, G.O., eds), pp. 367-376

