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Abstract 
To evaluate the biophysical stability of protein as a result of oxidative stress, hydrogen peroxide (H2O2) was used to induce non-site-specific protein oxidation. Various biophysical analysis methods were utilized including RP-HPLC, DSC, DLS, and CD. Chicken egg white lysozyme was chosen as a model protein and three different antioxidants (ascorbic acid, N-acetyl-L-cysteine, and L-methionine) were selected to observe their effect. Significant increase in hydrodynamic size of protein molecules, decrease in the propensity of α-helix, and increase in β-sheet content evident with increasing H2O2 concentration and temperature suggested methionine residues as the most probable site of oxidation. Among the three different anti-oxidants, methionine proved superior in suppressing protein oxidation with its increasing concentration. As an antioxidant, methionine reacted with H2O2 to form methionine sulfoxide, which aided in decreasing the concentration of oxidant in the solution to react with the methionine residues in the protein. Additionally, the hydrodynamic size of methionine containing protein exposed to oxidation was retained when incubated at 40°C even after 14 days with unchanged unfolding transition temperature (Tm) compared to the reference. In contrast, RP-HPLC revealed oxidation alterations when the same samples were stored at 40°C, highlighting the significant impact of temperature on oxidation kinetics. N-acetyl-L-cysteine and ascorbic acid were relatively less protective than methionine. The hydrodynamic size of the protein was increased with decreasing Tm compared to the reference. In conclusion, methionine was a superior antioxidant, implicating amino acids as a promising component in the protein formulation for the suppression of protein oxidation.
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