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Abstract

B-lactoglobulin, as one of the natural proteins of cow's milk, is considered one of its most important allergens. In
the present study, the effect of temperature on the properties of this molecule at the atomic scale was
investigated using molecular dynamics simulation at temperatures of 300, 310, 320, 330, 340 and 350 K. The
findings of the present simulation show that increasing the temperature initially continuously increases the root
mean square displacement of protein atoms, which is due to the increase in the kinetic energy of the particles.
Increasing the temperature to 340 K, due to its proximity to the starting range of denaturation of this protein,
causes a sharp increase in the root mean square displacement. Another important parameter is the radius of
gyration, which, unlike the root mean square displacement, shows a gentle increase with increasing temperature
and expresses the gradual denaturation of B-lactoglobulin. Finally, the most important parameter that indicates
the allergen properties of B-lactoglobulin is the amount of solvent-accessible surface area of this molecule. A
high level of this level indicates the possibility of greater interaction of B-lactoglobulin with molecules of the
immune system and, as a result, a higher allergen property. The results of the present simulation show that the
amount of solvent-accessible surface area of p-lactoglobulin decreases with increasing temperature, and this
amount is more significant around the temperature of onset of protein denaturation. According to the results, by
increasing the temperature of milk to the temperature of onset of -lactoglobulin denaturation (approximately

340 K), the allergenicity of this protein can be significantly reduced.
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