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Immobilization of Lipase on Nano- and Microporous Ceramic Foam

HUANG Lei CHENG Zhenmin”
State Key Laboratory of Chemical Engineering East China University of Science and Technology Shanghai 200237  China

Abstract The effect of pore size distribution and superficial properties of the ceramic foam was investigated.
The nanopore size distribution of the ceramic foam was very suitable to immobilize lipase and had crucial effect on
the catalytic efficiency of the immobilized lipase. After 1 h immobilization the lipase activity per gram carrier on
the ceramic foam was 1.33 times that on commercial diatomite and the volume activity was 2.63 times. The
protein loading was 45.36 mg g specific activity 1 215.39 U g and activity recovery 41.2% . The batch op-
eration stability of the immobilized lipase on the ceramic foam was good in the synthesis of ethyl acetate in an or-
ganic phase. The acetic acid conversion in the 5-batch continual operation was maintained at nearly 93% after 3
h reaction in each batch.
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Pore size distribution of nano-microporous ceramic foam
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Fig 2 Effect of immobilization time on enzyme activity
of the immobilized lipase
Immobilization conditions 2950 U g raw lipase 0.025 mol L pH .
8.0 pbosphale buffer 12.5 g raw li[?ase g ceremf‘nic foam 0.333 g 0.557 1.095 g cm3
raw lipase ml phosphate buffer 30 C 150 r min.
2.6
1 38%
2
~3 mm
38% .
1
1
Table 1  Effect of carrier structure on activity of immobilized lipase
Carri Activity Total pore area Median pore diameter Median pore diameter Porosity
e Ug m’ g volume nm area nm %
Ceramic foam 1* 56.0 7.038 46565.1 51.3 56.0
Ceramic foam 2° 48.8 3.312 48439.1 104.2 56.4
Diatomite® 42.0 26.149 584.0 15.1 57.3

* Modified only with KH-570.
" Treated first with hydrochloric acid and then with KH-570.

¢ The diameter of diatomite particles was 2 —3 mm and the lipase was adsorbed on it without surface modification.
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Table 2 Activity recovery of immobilized lipase
Carri Total activity Protein loading Specific activity Activity recovery
-Aarmer mg g ceramic mg g ceramic U g protein %
Ceramic foam 1 55.38 45.36 1215.39 41.20
Ceramic foam 2 48.03 51.39 934.62 31.68
The immobilization time was 1 h. Main measurement conditions of the total activity 0.025 mol L pH 8.0 phosphate buffer 30 C 10 min.
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Fig 3 Batch operation stability of immobilized lipase in
synthesis of ethyl acetate
Reaction conditions 0.2 mol L acetic acid and 0.25 mol L ethanol
in 100 ml heptane 4 g molecular sieve of 5A type 0.352 g ceramic
foam carrying lipase 36 C 150 r min.
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