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Mechanism of alkyl-substituted silane precursors influencing esterification
activity of Sol-gel encapsulated lipase
YANG Jiang-ke , CAO Xiong-wen, CHENG Zhan-bing, LIU Li-ying

(Key Laboratory of Molecular Biophysics of the Ministry of Education, Huazhong University of Science and
Technology, Wuhan 430074, China)

Abstract: Four silane precursors, methyltrimethoxysilane (MTMS) , vinyltrimethoxysilane (VIMOS) , vinyltrimethoxysilane
(VTEOS) ,and n-octyltrimethoxysilane (OTMOS) ,are used as precursors to prepare various kinds of immobilized lipases, and
the correlation between the alkyl of silane and the activity of the gel-encapsulated lipases are studied . The results show that with
the increase of the chain length and the number of alkyl groups, the total activity of the immobilized lipase, its average pore size,
and pore volume are increasing, while the mass transfer resistance of substrate is going down gradually . Meanwhile, the particles
become amorphous or clumpy from sphere . The improvement of the activity may be caused by the opener conformation of the
lipase triggered by the hydrophobic octyl groups and texture change of the gel matrices. And the change of particle morphology
may increase the substrates concentration close to the active sites of the enzyme that increases the apparent activity of them.
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TR PRI — & & A A8 W7 B8, ¥ F 0.05 mol/L
Tris—-HCl(pH=7.5) & MW, EHRLE R ERKE N
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mg cm’* g nm
MTMS/TMOS 5:1 61.46 0.043 2.78
VTMOS/TMOS 7:1 1.16 0.003 11.65
VTEOS/TMOS 3:1 5.52 0.018 13.04
OTMOS/TMOS 1:1 54.52 0.213 15.64
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2.7 g, TN AR R T 25C . HINTE R , MR K
W EER TR 1 h, BERIIEEZE 40C, 1
BETRM 2 h, 7EZIEREG XN IEEZR 65C, 7RI
TR L 8 h, )2 €35 6 2 SRR ARUTH 25 B 1R
B o HF R AN AE] 200 mL VKK IBS B0, BBk
HZl. A 10% NaOH W AT pH 2 8 24 , Hhlt A
BEANTH . #IREIIREAE K, THTRE, &K
E 2.5 g, W 89.3%, & 5 58.9 ~ 60.2C,
'"H-NMR, 6:10.03 (s, 1H, CHO), 3.77 ~ 3.69 (9H,
OCH;),2.36(s,1H,CH;),
1.5 6-FAE-234-=HFEXHEB(5)HWH&

FRE - 2,3 4-=HEEFKHE 42 T
100 mL B LI+, A THF 5 mL, F B 10 mL, $i
BT A KBH, 0.4 g,60°C FHEPER L 4 h, 5 1L X
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