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Synthesis and Glucoamylase Immobilization of SiO, Monolithic
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Abstract: Mesoporous SiO, monoliths with pore diameter of ~20 nm for enzyme immobilization were synthesized
via sol-gel route by using tetraethoxysilane (TEOS), polyethylene glycol (PEG) and gelatin as raw materials. Effect
of heating temperature on the structure and enzyme activity of porous SiO, monoliths was studied. Gelatin was
added to prevent hydroxyl groups on pore surface of SiO, monolith from deactivation in heating process, and
therefore to retain the strong absorption ability of SiO, monoliths. The maximums of glucoamylase loading and
activity retention were 90 mg-g™ and 11% for sample without adding gelatin (GO0), whereas the minimums of
glucoamylase loading and activity retention of the sample with 15wt% gelatin content (G15) were 115 mg-g™ and
38%. The enzyme activities of G15 samples after reuse for 5 times was still higher than the primary enzyme
activities of GO samples. Sample G15 heated at 600 °C exhibits better overall performance and such SiO, porous

monoliths for enzyme immobilization are easy to reclamation, reservation and recycle.
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Fig.1 TG curves of GO and G15 dried gels
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and G15 samples after heat-treatment at different

temperatures
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Table 1 Pore structure of GO0 and G15 samples after heat-treatment at 600 °C measured by BET method
Sample Pore volume / (cm*-g™) Specific pore area / (m*-g™) Average pore diameter / nm
GO0 600 C 0.85 424 10.0
G15 600 C 0.72 311 12.4
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Table 2 Pore structure of G15 samples after heat-treatmetn at different temperatures measured by

mercury intrusion porosimetry

Sample Pore volume / (cm*-g™) Specific pore area / (m*- ™) Average pore diameter / nm
G15 400 C 1.06 202 21
G15 500 C 1.00 218 18
G15 600 C 1.04 232 18
G15 700 C 1.03 216 20
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