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Abstract

Currently, the enrichment of dairy products with micronutrients is a promising and relevant area in the food
industry. Upon obtaining such food products, special attention should be paid to the study of the effect of
functional additives on the stability of the colloidal system of milk.

As part of this study, we studied the interaction of zinc ions with the dispersed phase of milk. Negatively
charged fragments of the C-terminal site of K-casein containing carboxyl, OH– groups and phosphoric acid
residues were simulated before and after interaction with zinc ions. The models of the C-terminal region
fragments  of  K-casein  were  obtained  in  the  QChem application  using  the  IQmol  molecular  editor.  The
calculations were carried out on the equipment of the data processing center of the North-Caucasus Federal
University (Schneider Electric). Modeling parameter was energy, method – HF (Hartree-Fock method), basis:
6-31G, convergence - 5, force field - Ghemical, modeling was performed in a vacuum.

The simulation showed that the negative charge in the considered fragments of the C-terminal site of the K-
casein is concentrated on the oxygen atoms belonging to the carboxyl, hydroxyl groups and phosphoric acid
residues. The interaction of positively charged zinc ions with the most negative charged regions leads to a
significant redistribution of the electron density, a change in the spatial configuration and a change in the
total energy of the regions.

It has been established that after the interaction of the C-terminal fragment of K-casein containing 18 amino
acid residues with zinc ions, the system’s energy significantly decreases from - 6517.503 to - 10066.149 kJ/
mol,  and changes its spatial  configuration,  which indicates a significant  energy benefit  of  the Zn-casein
complex existence.
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