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Abstract: The present study investigated the immobilization of lipases on silica nanoparticles and silica-coated
magnetite nanoparticles as supports with a functional group to enhance the stability of lipase. The influence
of functional groups, such as the epoxy group and the amine group, on the activity and stability of immobilized
lipase was also studied. The epoxy group and the amino group were introduced onto the surface of nanoparticles
by glycidyl methacrylate and aminopropyl triethoxysilane, respectively. Immobilized Candida rugosa lipase on
silica nanoparticles and silica-coated magnetite nanoparticles with a functional group showed slightly lower initial
enzyme activities than free enzyme; however, the immobilized Candida rugosa lipase retained over 92 % of
the initial activity, even after 3 times reuse. Lipase was also immobilized on the silica-coated magnetite
nanoparticles by cross-linked enzyme aggregate (CLEA) using glutaraldehyde and covalent binding, respectively,
were also studied. Immobilized Candida rugosa lipase on silica nanoparticles and silica-coated magnetite
nanoparticles by CLEA and covalent binding showed higher enzyme activities than free enzyme, while
immobilized Candida rugosa lipase retained over 73 % of the initial activity after 5 times reuse.
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rugosa lipase, Rhizopus oryzae lipase, Porcine pancreas
lipase, Aspergillus niger lipase, Trametes versicolor lipase,
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licate (TEOS), ethylenediamine (EDA), toluene, amino-
propyl triethoxysilane (APTES), glycidyl methacrylate
(GMA), 2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) diammonium salt (AIBN), cetyltrimethylammonium
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Fig. 1. Analysis of particle size of silica nanoparticles using
DLS and AF4.

Title : IMG1
Instrument : JEM-2100F (HR)
Volt : 200.00 kv
Mag. : x 60,000
Date : 2014/11/17
Pixel : 256 x 256

Acquisition Parameter

Instrument : JEM-2100F (HR)

Acc. Voltage : 200.0 kv
" Probe Current: 2.56200 nA
E PHA mode : T4
S Real Time : 26.53 sec
Live Time : 20.00 sec
Dead Time 124 %
Counting Rate: 2637 cps
Energy Range : 0 — 40 keVv
000 1.00 200 300 400 500 6.00 700 800 9.00 10.00
keV
PRZ Method Standardless Quantitative Analysis
Fitting Coefficient : 0.5190
Element (keV) Mass% Error$ Atom$ Compound Mass$ Cation K
Si K* 1739 S5. 10 0.77 7. 93 44.6592
Fe K* 6.398 44.90 i 570 0 29.07 55.3408
Total 100.00 100.00

Fig. 2. Analysis of silica-coated magnetite nanoparticles using TEM and XRD.
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Fig. 3. Hydrolysis activities of lipases from different sources.
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Fig. 4. Hydrolysis activities of immobilized lipases on silica
nanoparticles and silica-coated magnetite nanoparticles.
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Fig. 5. Stability of lipases immobilized on silica nanoparticles
and silica-coated magnetite nanoparticles.
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Fig. 6. Hydrolysis activities of immobilized lipases on silica-
coated magnetite nanoparticles with amino group.
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Fig. 7. Stability of lipases immobilized on silica-coated
magnetite nanoparticles with amino group.
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