Effect of chitosan on the foaming and emulsifying properties of the complexes of milk proteins with biologically active lipids.
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To date chitosan is of great interest in the molecular design of the delivery systems for nutraceuticals, based on food-grade biopolymers, owing to its unique properties, as a cationic polysaccharide (рКа = 6.3-6.5), and, as a biopolymer, having the mucoadhesive activity1 in the gastrointestinal tract, that can increase the absorption of the nutraceuticals. In this study we have focused on the effect of chitosan (Sigma, Mw = 50 -190 kDa, deacetylation > 75%) on the structure-forming capacities of the complexes of milk proteins (sodium caseinate (Sigma, New Zealand) and whey protein isolate (WPI) (Unflavored BiPro, USA: lactose-free, 0 g fat, 0 g carbohydrate, Сa2+ 0.045g/100g, Mg2+ 0.008g/100g)) with biologically active lipids, having the equimass amounts  of omega-3 and omega-6 polyunsaturated fatty acids (PUFAs), which have been provided by the soy phosphatidylcholine (PC (59% omega-6 linoleic acid), Lipoid, Germany) liposomes loaded with fish oil (Rus-capsules, the sum of eicosapentaenoic and docosahexaenoic PUFAs ≥ 60%). We have given our consideration to both the foaming and emulsifying capacities of the complexes under the following environmental conditions: pH 5.1 and ionic strength of the acetate buffer = 0.001M. The basic relationships between both the structure (molar mass, size, architecture, density, charge) and thermodynamic parameters (the osmotic second virial coefficient) of the ternary complex particles (protein - lipids - chitosan), on the one hand, and the structure as well as stability of model colloidal systems (foams and oil-in-water emulsions), on the other hand, have been elucidated. To tackle this task the following main methods have been used: multiangle laser light scattering in the static and dynamic modes, zeta-potential measurements, and tensiometry. In addition, differential scanning calorimetry has been used to characterize the conformational state of the WPI globular proteins in their both binary (protein-chitosan, protein-lipids) and ternary (protein-lipids-chitosan) complex particles.
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