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Quantum chemical calculations of the mineralization reactions of phospholipids
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Hydroxyapatite obtained from phospholipid molecules constituting the cell membrane is a kind
of material used in artificial bones. It has been experimentally confirmed that phospholipid
molecules can be mineralized, but its mechanism has not been clarified yet. In order to clarify the
mechanism of the mineralization of phospholipid molecules, calculations were carried out using
the Gaussian 16 quantum chemical calculation software. By using the B3LYP/6-31G (d, p) level,
the structures before, during and after the reaction were optimized, and a high accuracy activation
energy was obtained at the APFD/6-311+G (2d, p) level. There were several kinds of phospholipid
molecules, and the simulation of hydrolysis reactions were carried out on phosphatidylcholine
(PC) and phosphatidylserine (PS). There are several bonds that can be the hydrolyzed. The
activation energies of PC and PS reactions were compared, and the mechanism of hydrolysis of

phospholipid molecules was examined.
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