Biopolymer nanovehicles based on whey proteins for delivery essential polyunsaturated fatty acids 
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Water-soluble forms of the multifunctional complex ingredients for the fortification of the functional food by the adequate amount of the combinations of polyunsaturated omega-3 and omega-6 fatty acids (PUFAs) (alpha- linolenic acid + arachidonic acid; docosahexaenoic acid (DHA) + arachidonic acid) protected the latter against oxidation have been designed on the basis of the whey proteins (whey protein isolate and individual betta-lactoglobulin and alpha-lactalbumin (native and preheated at 65C, during 10-20 min)). It was primarily found that no less than 95% of the PUFAs amount was encapsulated by the whey proteins in the studied combinations. As this takes place a combination of the multiangle laser light scattering (LS) and atomic force microscopy (AFM) measurements has shown the nanosize of the complex particles formed. The found high water solubility of the complex particles was attributable to their rather high negative charge that, in turn, was reflected by the high values (about -30 mV) of the zeta-potential. The conducted quantitative measurements of the primary (dienoic hydroperoxides) and secondary (cetodiens and malonic dialdehyde) products of the autooxidation of the PUFAs combinations (in a day light at room temperature during about 20 days) have shown the pronounced protective ability of the whey proteins. The effect of additional plant antioxidants involved into the complex particles on the PUFAs protection against oxidation will be also presented. An analysis of the structural parameters of the complex particles underlying their protective abilities will be shown and discussed on the basis of the combination of such methods as LS, AFM and differential scanning calorimetry (DSC). 
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