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There is a considerable current interest in the design of both the protective and the controlled–release delivery vehicles for the wide variety of nutraceuticals, which could be used as the health-promoting food ingredients, in particular under the functional food formulation. At present it is well known that polyunsaturated fatty acids (PUFAs: -3 (ALA, eicosapentaenoic (EPA) and docosahexaenoic (DHA)), and -6 (LA, and arachidonic (AA))) are essential dietary components, which cannot be synthesized from other food components in a human body. However, there are the real challenges of using the PUFAs in the functional low-saturated fat food elaboration. The first and most important one is their high susceptibility to an oxidative degradation during the food product preparation, transport, and storage. To solve the problem we have used different plant antioxidants (AO) (essential oil of clove buds (Eugenia caryophyllata Thumb.) and extract of ginger (Zingiber officinale L.)), which have been introduced into the phospholipid liposomes or micelles together with PUFAs. Earlier we have found that they really inhibit lipid peroxidation. But it is known that lipid peroxidation is dependent on the structure and size of liposomes. In this work with ESR method, using 16-doxyl-stearic acid as a spine-probe, we have found that all of the studied PUFAs and AO significantly decrease the microviscosity of the deep layers of the lipid particles. ALA had the highest effect (35%). The introduction of the biopolymers (sodium caseinate and covalent conjugate of sodium caseinate with maltodextrin (DE = 2 or 10)) into the PC liposomes/LPC micelles resulted in the increase in their microviscosity as compared to both the control of PC liposomes and LPC micelles as well as to these lipid particles incorporated PUFAs and AO (30-35%). With the atomic force spectroscopy method we have found that the introduction of the enumerated substances into the PC liposomes/LPC micelles changed significantly both their volume and shape, whereas the biopolymers neutralized these changes. The work was performed under the financial support of the Russian Science Foundation (Grant № 14-16-00102). Binyukov V. I. and Kasparov V. V. have carried out the research as operators in the Center of the atomic force microscopy and ESR, respectively, in the framework of the state budget financing.

