Role of covalent conjugates (sodium caseinate + maltodextrin) and plant antioxidants in the protection against oxidation of the composite food ingredients, containing adequate amount of omega-3 and omega-6 polyunsaturated fatty acids.
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The high susceptibility of the polyunsaturated lipids, containing omega-3 and omega-6 polyunsaturated fatty acids (PUFA), to oxidative degradation during product preparation, transport, and storage, as well as their low solubility in water and, consequently, in body fluids pose a real challenge for their use as food ingredients.In order to tackle these difficulties we have tried to combine both the encapsulation ability and high solubility of biopolymer amphiphilic molecules (covalent conjugates (sodium caseinate (SC) + maltodextrin (MD, dextrose equivalent (DE) = 2 and 10))) with the protective abilities of a number of oil-soluble natural plant antioxidants (ether oil of clove, oleoresins of ginger, black and sweet pepper) in the composite particles involving the polyunsaturated lipids. The antioxidant, widely used by manufacturers, like ascorbyl palmitate, was studied for comparison. As the main objects of our investigation we have chosen individual omega-3 and omega-6 PUFA (α-linolenic and linoleic acids, respectively) as well as mutually complementary in the content of these PUFA lipids, namely soy phospholipids (phosphatidylcholine (PC), and lysophosphatidylcholine (LPC)), and triglycerides of a flaxseed oil in the right for health preserving combinations of the omega-3 and omega-6 PUFA. In order to estimate the extent of the oxidation of the PUFA involved into the composite particles under both auto and accelerated (in the presence of 10-5 M CuSO4) oxidation of the samples during their storage at room temperature, we have carried out the following experiments: (i) TBA test, (ii) the determination of the peroxide and dienoic conjugates concentration as well as (iii) the content of both fatty acids and volatile substances determination in the gas phase in the head space over the lipid samples, using both spectrophotometry and capillary gas-liquid chromatography. The ether oil of clove and ascorbil palmitate were both found to be the most effective antioxidants studied. In addition, the studied covalent conjugates (SC + MD) provided the rather high level of both solubility in an aqueous medium and the protection against oxidation to the studied polyunsaturated lipids individually and in their compositions chosen for the functional food. The impact of the different sequence of addition of the components on the stabilizing effects of both the conjugates and plant antioxidants was estimated under the formulation of the composite ingredients. The synergetic stabilizing effect of the plant antioxidants and the covalent conjugates was found. The governing role in this stabilizing effect of the extent of the co-assembly of the conjugates with the polyunsaturated lipids in the complex particles, the density and the architecture of the latters in line with the increase in both the microviscosity and thermodynamic stability of the bilayers of the PC liposomes involved, was suggested on the strength of the combined data of the static and dynamic multiangle laser light scattering, atomic-force microscopy, electron paramagnetic resonance and differential scanning calorimetry. 
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