Engineering interfacial structures to moderate satiety.
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Fundamental understanding of the structure and stability of interfacial structures provides a basis for the rational engineering of processed food emulsions in order to moderate fat consumption in the diet. The feasibility of such an approach has been tested through studies using sodium caseinate. Sodium caeinate is composed of (s1-:(s2-:β- and (- caseins in the ratio 4:1:4:1. It resembles the (s-caseins and β‑casein in that it is highly surface active and an effective stabiliser of emulsions and foams. However, sodium caseinate also demonstrates rheological properties uncharacteristic of the random coil proteins (s-caseins and β‑casein. Such behaviour is commonly attributed to the presence of the minor component (-casein (typically 12-15% w/w). Using a combination of atomic force microscopy, protein coverage data versus surface pressure curves, and displacement studies using the model non-ionic surfactant Tween 20, it has been shown that sodium caseinate networks are displaced by an orogenic mechanism1. The orogenic mechanism involves the growth of surfactant domains within the protein network as the surfactant adsorbs onto the interface. As the surfactant domains expand they compress the network, eventually causing it to fracture, allowing expulsion of all the protein from the interface into the bulk phase1. The present studies showed that sodium caseinate networks are more resistant to displacement than those formed by either the (s- and β-caseins components, and that the minor component (-casein dominates the fracture of the interfacial network. Despite this strengthening of the interfacial protein network, current studies on the effects of digestion conditions on interfacial networks2 suggest that sodium caseinate networks would be completely removed by bile salts during digestion. We have, however, demonstrated that enzymatic cross-linking of sodium caseinate networks, using food-grade preparations of transglutaminase, can be used to prevent complete removal of the protein network from an emulsion interface. The eventual aim of such an approach would be to control the level of displacement by bile salts in the duodenum. The partially displaced network would consist of a protein network containing surfactant (bile salt) domains. For displacement with bile salts the total area on the interface occupied by bile salt domains will determine the level of adsorption of lipase, thus regulating the rate of lipolysis. Preliminary in vitro studies show that enzymatic cross-linking of sodium caseinate networks retards lipolysis, suggesting a route to enhance satiety.
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