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Abstract: The hybrid biocatalyst was prepared by the combination of cross-linked enzyme aggregates (CLEAs) and biomimetic silicifica-
tion, where the lipase Candida sp. 99-125 was used as model enzyme. The preparation conditions of lipase-CLEAs were optimized and the
resulting activity of 771 U/g was obtained. Under the optimum conditions, 75% of the activity recovery was obtained. P/CLEAs was pre-
pared by coprecipitation of lipase with polyethylene-imine (PEI), and the resulting activity was 897 U/g. The activity recovery of P/CLEAs
was about 88%. The silica coating was formed on the outside surface of P/CLEAs via the induction of PEI. The resulting Coated-CLEAs
showed high reusability. The stability of the Coated-CLEAs, including the resistance to trypsin and organic solvents, was also significantly
improved.
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Fig. 1. Effect of precipitating agents on the activity of enzyme ag-

gregates. (A) 50% ammonium sulfate solution; (B) 75% ammonium
sulfate solution; (C) saturated ammonium sulfate solution; (D) acetone
(E) methanol; (F) ethanol; (G) n-propanol; (H) isopropanol.
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Fig. 2. Effect of pH values on the activity recovery of CLEAs.
CLEAs—cross-linked enzyme aggregates.
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Fig. 3. Effect of the PEI amount on the activity of CLEAs.
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Fig. 4. The activity of different immobilized lipases and free lipase.

P/CLEAs—prepared by coprecipitation of lipase with polyethyle-
neimine (PEI); Coated-CLEAs—CLEAs coated by silica.
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