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Abstract:

Novel method for the covalent immobilization of
recombinant thermostable a-amylase enzyme
has been introduced by this research.
Thermostable a-amylase was  successfully
expressed in E. coli and further purified.
Thermostable a-amylase was immobilized on the
surface of magnetic nanoparticles coated with
silica by the carbodiimide activation. Immobilized
enzyme was further characterized and the
stability and activity of free and immobilized
enzyme was evaluated. FT-IR analysis confirmed
the immobilization of enzyme with magnetic
nanoparticles. Low enzyme loading (6 mg/ml)
was responsible for the efficient activity of
enzyme after immobilization by carbodiimide
activation.  Immobilized enzyme  showed
significant activity at neutral and acidic pH. In
addition, better resistance of a-amylase to the
inhibitory effect of metal ions and inhibitors was
observed after immobilization. Immobilization
with magnetic nanoparticles ensured fast and
efficient recovery. Enzyme showed increased
activity even at higher temperature of 1009C
after immobilization. The reusability factor of
immobilized a-amylase was also evaluated and
enzyme retained 50% of its activity after 30
consecutive operations at 902C. Successful
optimization and characterization of a-amylase
bound magnetic nanoparticles achieved in this
research could prove to have significant benefits
for the starch hydrolysis and ethanol industry. It
offers a more economical approach for biofuel
production.
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