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Abstract

Background and purpose: The use of lipase in biodiesel production, owing to its ability to
catalyze reactions under mild conditions and its environmental advantages, is considered a suitable
alternative to chemical catalysts. However, the low stability and high cost of free enzymes have limited
their industrial use. The aim of this study was to prepare an immobilized lipase using the cross-linked
enzyme aggregates (CLEAs) method, evaluate its performance in the transesterification of soybean oil,
and determine the optimal process conditions.

Materials and methods: In this experimental study, porcine pancreatic lipase was precipitated with
ammonium sulfate and subsequently immobilized using glutaraldehyde through the cross-linked enzyme
aggregates (CLEAs) method. Enzyme activity was determined spectrophotometrically using p-
nitrophenyl palmitate as the substrate. The kinetic characteristics of the enzyme and the effects of various
factors, including temperature, reaction time, alcohol-to-oil ratio, and stirring speed, on the
transesterification yield were also investigated.

Results: The optimum temperature and pH for the activity of the immobilized lipase were 45 °C and
7.5, respectively. After five consecutive reuse cycles, the immobilized enzyme retained more than 90% of
its initial activity. The Michaelis—Menten constant (Km) of the immobilized enzyme was lower than that
of the free enzyme, whereas the maximum reaction velocity (Vmax) decreased. Furthermore, increasing
the alcohol-to-oil ratio to 6 and the stirring speed to 450 rpm enhanced biodiesel yield, with the highest
yield achieved after 20 h.

Conclusion: The immobilized lipase prepared by this method exhibited good stability, reusability,
and catalytic efficiency in the transesterification of soybean oil. Therefore, it may serve as a promising
biocatalyst for enzymatic biodiesel production and could help overcome some limitations of conventional
chemical catalysts.
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