Role of Maltodextrins in the controllable encapsulation and release of soy lecithin by use of their covalent conjugates with sodium caseinate
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The sodium caseinate + maltodextrin covalent conjugates are well-known excellent emulsifiers and stabilizers in food systems. By now it is also revealed their ability to behave like the delivery vehicles for the lipophilic nutraceuticals. The present study is focused on the role of maltodextrins in the covalent conjugates’ functionality as the delivery vehicles for the soy lecithin. 
Varying the weight ratios (Rw) of maltodextrin (MD) to the sodium caseinate (SC) (Rw = 0.4; 1; 2; 5) the covalent conjugates were prepared using two maltodextrins having strongly different extent of polymerization which was characterized by the dextrose equivalent (DE = 2 and 10). The covalent conjugates were formed by dry-heating of the lyophilized SC + MDs solutions at 60 0C and the controlled humidity (79%) for 72 hours. The extent of the conjugation was determined by the loss of the available lysine groups on the protein. 
The complexes between the conjugates and the soy lecithin liposomes were spontaneously formed both in the phosphate (pH 7.0) and in the citrate buffers (pH 4.6) at the ionic strength equals to 0.001M and 40 0C by stirring during one hour followed by the overnight standing at a room temperature. More than 90% of the lecithin liposomes were encapsulated as a result of the complex formation with the covalent conjugates for all systems studied. 
The covalent conjugates revealed the high level of the protection of the lecithin against oxidation at both the pH = 7.0 and pH = 4.6. The extent of the lecithin oxidation in its complexes with the covalent conjugates at pH = 4.6 (the isoelectric point for sodium caseinate) was strongly dependent on the Rw. The digestion of the formed nanovehicles by the consecutive action of alpha-amylase, pepsin and trypsin in the combination with both alpha-chymotrypsin and alpha-amylase in the simulated conditions of the mouth, stomach and in vitro showed the high extent of release of the lecithin as a result of the hydrolysis. The systems with the Rw = 5 released the maximum of the encapsulated lecithin in the intestine in vitro. The relationships between the covalent conjugates functionality as the delivery vehicles for the soy lecithin and their molecular parameters in an aqueous medium will be shown and discussed. 
The studied samples were kindly supplied by DMV International (sodium caseinate), AVEBE (maltodextrins Paselli SA-2 and MD-10) and Lipoid GmbH (soy lecithin Lipoid S 100). 
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