Role of the non-covalent and covalent protein-polysaccharide associative interactions in the functionality of the innovative ingredients for the fortification of food with essential lipids.
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Within recent years there has been a growing research interest in the potentialities of using of the associative interactions between food proteins and polysaccharide from natural sources in designing of the physiologically functional ingredients, which could play the role of the delivery systems for the essential biologically active substances into the human organism without loss of their biological activity and in the adequate quantity for the health care. A distinguishing feature of these interactions is their great diversity. They include both non-covalent attractive forces (physical: electrostatic - between opposite charges, hydrogen bonding, hydrophobic, van der Waals) and covalent (chemical) bonding, which are determined by the wide variety of functional groups (ionic, polar, non-polar), as well as the conformations, sizes and molar weights of the interacting biopolymers. This research compares the roles, which both the non-covalent and covalent associative protein-polysaccharide interactions play in the functionality of the protein-polysaccharide complexes with essential natural lipids (the soy phosphatidylcholine (PC, Lipoid, Germany) liposomes loaded with fish oil (Rus-capsules: the sum of eicosapentaenoic and docosahexaenoic fatty acids ≥ 60%)), by the example of such interactions between whey protein isolate (WPI) (Unflavored BiPro, USA) and chitosan (Sigma, deacetylation > 75%). The main relationships have been elucidated in the following series: the character of the associative interactions between WPI and chitosan - the structure of the protein-polysaccharide-essential lipids ternary complexes - the ability of these complexes to perform both traditional (solubility, foaming and emulsifying capacities) and novel (encapsulation, protection and controlled release of the essential lipids) functionality as the innovative ingredients. Advantages and disadvantages of the impact of the character of the protein-polysaccharide interactions on the functionality of the studied complexes will be indicated and discussed. Characterization of both the structure and functionality of the ternary complexes has been performed by the combination of such highly precise physico-chemical methods, like multiangle laser light scattering in both the static and dynamic modes, zeta-potential measurements, differential scanning calorimetry, spectrophotometry, electron-paramagnetic resonance spectroscopy, atomic force microscopy, tensiometry, and confocal laser scanning microscopy. 
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