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Abstract: In this paper, the reaction mechanism between phenylalanine calcium (Phe—>Ca®") and hydroxyl radical (+ OH) in free water
and bound water environments at 310.15 K and 1.013X 10° Pa in vivo was investigated using density functional theory (DFT). The
reaction proceeds via three channels: H-abstraction by - OH, - OH addition, and single—electron transfer. Calculations indicate that in
the free water environment, the favorable H-abstraction reactions are significantly exothermic processes with energy barriers ranging
from 35.2 to 49.6 kJ/mol; the favorable addition reactions are exothermic processes with energy barriers ranging from 27.7 to 45.4 kJ/mol.

In the bound water environment, the favorable H-abstraction reactions are exothermic processes with energy barriers ranging from 40.0
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to 45.8 kJ/mol; the favorable addition reactions are exothermic processes with energy barriers ranging from 38.8 to 45.5 kJ/mol. In both

free water and bound water environments, the electron transfer process is thermodynamically and kinetically unfavorable. The results

indicate that Phe—>Ca®" can scavenge +OH radicals via both H-abstraction and addition pathways in free water and bound water

environments in vivo.

Key words: phenylalanine calcium; hydroxyl radical; density functional theory; free water; bound water; free energy barrier;
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Fig.2 H-abstraction reaction process of hydroxyl radical in free water environment (Bond length unit: nm)
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Fig. 3 Potential energy surface for the H-abstraction
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Fig. 6 Potential energy surface for the addition reaction of hydroxyl radical in free water environment
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Fig. 10 Potential energy surface for the addition reaction of hydroxyl radical in bound water environment
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