Sequential transformation of the structural and thermodynamic parameters of the complex particles, combining covalent conjugates (sodium caseinate + maltodextrin) with polyunsaturated lipids stabilized by plant antioxidants, in the simulated gastro-intestinal conditions in-vitro.
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There is a considerable current interest in the elaboration of both the protective and the controllable–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 development. One of the most important nutraceuticals are omega-3 and omega-6 polyunsaturated fatty acids (PUFA), the right balance of which is recognized to be essential for health preserving. As the main sources of these PUFA we have chosen individual α-linolenic acid (omega-3) as well as mutually complementary, in the content of omega-3 and omega-6 PUFA, lipids, namely soy phospholipid (phosphatidylcholine (PC)), and triglycerides of a flaxseed oil in the right for health combinations. In turn, as the main objects of our investigation we have chosen the complex particles, which, as it has been shown in our work, can provide the rather high level of both solubility in an aqueous medium and the protection against oxidation to the studied polyunsaturated lipids in their combinations chosen for the functional food. Such complex particles involve the covalent conjugates (sodium caseinate (SC) + maltodextrin (MD, dextrose equivalent (DE) = 2 and 10)) with the stabilized by a plant antioxidant (ether oil of clove) polyunsaturated lipids in the right for health combinations. The present work is focused on the elucidation of the sequential transformation of both the structural and thermodynamic parameters of these complex particles in the simulated in-vitro conditions of the mouth (pH 7.0, 370C, 5 min shaking, alpha-amylase), of the stomach (pH 2.0, 370C, 2 hours shaking, pepsin + lipase), and of the small intestine (pH 7.0, 370C, 2 hours shaking, bile salts + trypsin + alpha-chymotrypsin + alpha-amylase + phospholipase/lipase). The molecular parameters (structural: Mw, Rg, Rh, size distribution, density, shape/architecture, and thermodynamic: the thermodynamic affinity for the aqueous medium expressed by the values of the second virial coefficient, A2) of the complex particles were characterized by laser multiangle light scattering measurements in the static and dynamic modes. The revealed results allowed suggesting the composite food ingredients with the predetermined bioavailability of the polyunsaturated lipids in the specific place of the gastro-intestinal tract.
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