Atomic force microscopy and force spectroscopy studies of the emulsifying action of sugar beet pectin extracts.
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Sugar beet pectin (SBP) extracts show interesting emulsifying properties that have been attributed in part to the presence of residual protein. It has been suggested1 that extracts consists of a mixture of pectin polysaccharide molecules and protein-pectin polysaccharide complexes and that the protein component of the complexes adsorbs and forms a protein network at the oil-water interface. The attached polysaccharide is suggested to form a steric barrier which enhances the stability of the emulsions to flocculation. This model has been tested by using atomic force microscopy to visualise the structures formed at oil-water interfaces by adsorption from SBP solutions and force spectroscopy to probe directly the effects of interfacial structure on the interactions between tetradecane oil droplets. The studies reveal that the nature of the interfacial layer and the forces between oil droplets depends on the bulk concentration of SBP. The force spectroscopy studies show how controlling the SBP bulk concentration and the ionic environment in the bulk aqueous phase can be used to manipulate steric repulsion, bridging interactions and novel depletion interactions, which influence the stability of the emulsions. The present direct studies on interactions between deformable oil droplets reveal novel unexpected generic aspects of the depletion interactions for soft particle interactions. The explanation of these effects suggest new opportunities for modifying interfacial structure to control drainage of fluid between droplets to control emulsion stability   
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