The potentialities of sodium caseinate and its covalent conjugate with maltodextrin to behave as delivery systems for polyunsaturated fatty acids, phosphatidylcholine and natural antioxidants.

AS Antipova1, NV Smotrova2, VA Senina3 and MG Semenova1
1N.M. Emanuel Institute of Biochemical Physics of Russian Academy of Sciences, Kosygin str. 4, Moscow, Russian Federation 119334
2Dmitry Mendeleev University of Chemical Technology of Russia, Miusskaya sq. 9, Moscow, Russian Federation 125047

3Lomonosov Moscow State University, Faculty of Physics, Leninskiye Gory 1-2, Moscow,  GSP-1, Russian Federation 119991
The development of smart nano-sized and food-grade delivery systems for health-promoting food ingredients is of a great interest nowadays. Among the most important such compounds are essential polyunsaturated fatty acids (PUFAs): ω-3 and ω-6. The consumption of sufficient levels of these bioactives may significantly reduce the risk of developing different diseases and, first of all, cardiovascular ones. However, the dietary intake of PUFAs (especially ω-3) is usually significantly lower than it is recommended. Moreover, the latest dietary guidelines point to the fact that the most healthy ω-3:ω-6 ratio is about 1:1. 
In the present study we have shown that this ratio could be reached by the preparation of phosphatidylcholine (PC) liposomes loaded with individual ω-3 PUFAs such as α-linolenic or docosahexaenoic acids. The complexation of these liposomes with sodium caseinate (SC) or its covalent conjugate with maltodextrin (having the dextrose equivalent (DE) = 2) provides them the following properties: (1) the good solubility of the lipids in the aqueous medium (that, in turn, allows to incorporate them into low-fat food products and promotes their better bioavailability from biological fluids) as well as (2) the high level of the protection against oxidation during storage. Different natural antioxidants could be also introduced in the PUFAs liposomes under their formation. For all studied systems it was found that no less than 95% liposomes were encapsulated by the biopolymers. 

Our attention was also focused on the structural transformation of the complex particles (formed between the lipids and biopolymers) under the simulated in-vitro digestion that could help to understand and control the bioavailability issues of the polyunsaturated lipids (PULs) and antioxidants properly. In order to simulate the digestion of the complex particles in the human gastro-intestinal tract we followed the recently developed Infogest protocol1. The structural parameters (Mw, Rg, Rh, size distribution, density, shape/architecture) of the complex particles as well as their thermodynamic affinity for the aqueous medium (the values of the second virial coefficient, A2) were characterized by laser multiangle light scattering measurements in the static and dynamic modes. The release of these PULs at each stage of the simulated digestion was estimated.
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