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ABSTRACT

The use of protease enzymes and their stabilization has been greatly
expanded due to application in various industries. Alkaline serine
protease enzymes are very important due to their thermal stability,
activity and stability. In this study, a new approach to increase the half-
life of alkaline serine protease enzymes using selenium and calcium
nanoparticles was presented. Due to its high biocompatibility, toxicity,
and low cost, these nanoparticles have become one of the most
prominent non-metallic oxide nanoparticles, which, with their
antioxidant and anti-inflammatory properties, can protect against the
destruction of enzymes by free radicals. The results showed that these
nanoparticles can significantly increase the half-life of these enzymes.
On the other hand, the serine protease enzyme immobilized on
selenium nanoparticles has unique biochemical characteristics in the
presence and absence of calcium. The obtained results indicate that the
stabilized enzyme has high activity and stability in a wide range of
temperatures and pH compared to pure and impure-free enzyme. The
results showed that the enzyme immobilized on selenium nanoparticles
increased its activity by more than 99% in the presence of calcium at
the temperature of 45°C. On the other hand, the half-life of the free
enzyme increased from 95 minutes in the pure form to 115 minutes in
the form immobilized on nanoparticles in the presence of calcium.
These results indicate that the presence of nanoparticles can prevent the
destruction of enzymes by free radicals.
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