Effect of pH on O/W emulsions formulated with potato proteins and chitosan.
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Emulsions formulated with healthy ingredients are becoming increasingly popular in the developed world, due to the consumer concern on diseases related to fat/fatty diets. This contribution focuses on O/W emulsions formulated with high-oleic sunflower oil, vegetable protein (potato protein) and chitosan. The latter offers numerous physiological properties, such as prebiotic and fat binding capacity. It is also able to reduce cholesterol and to favour loss of body weight by the reduction of lipid absorption (Borderías et al, 2005, Muzzarelli et al, 2009). In addition the use of chitosan in food emulsions is appropriate due to their bulk and interfacial rheological properties (Calero et al, 2010).

This contribution deals with the role of pH in the preparation of 40 wt% high-oleic sunflower oil in water emulsions. First of all, potato protein suspensions were prepared in a pH range from 2.0 to 11.5 and enhanced protein solubility was observed with increasing pH. Primary homogenisation was achieved following a semi-batch procedure using a high-speed rotor-stator homogeniser yielding emulsions with similar pH values to those of previous suspensions. The physical stability of these emulsions was rather poor. The second processing step consisted of using a high-pressure valve homogeniser to reduce the particle size, resulting in enhanced emulsion stability. Final emulsions were obtained after mixing with a buffered chitosan solution yielding pH values in the 4-6 range.

An increase of emulsion pH resulted in more viscoelasticity as demonstrated by the greater values of the storage and loss moduli derived from small amplitude oscillatory shear measurements as well as by the progressive change in the shape of the mechanical spectrum. Flow curves showed shear thinning properties and increasing viscosity values with pH.

Laser diffraction measurements suggested that an increase of pH provoked a reduction in the number of protein aggregates as a consequence of their higher solubility.

Z-potential measurements revealed that attractive interactions between potato protein and chitosan progressively increased with pH.

The results obtained are consistent with the occurrence of a protein-polysaccharide complex around the interface of oil droplets, which yielded enhanced physical stability.
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