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Properties of Carrier with abilities of enzyme protection form organic solvent and enzyme immobilization
Muneharu Goto, Yuki Matsushima, Mio Yamashita, Hidetaka Kawakita, and Kazuya Uezu

Abstract

To immobilize lipase for enzymatic reactions in organic solvent, various functional [epoxy (GMA-fiber), hydroxyl (OH-fiber) or diethyl amino
(DEA-fiber)] groups were introduced onto porous hollow-fiber membranes by radiation-induced graft polymerization of glycidyl methacrylate and
chemical modification. Lipase from Rhizopus oryzae was immobilized on polymer brushes by permeation of lipase. The activities of immobilized lipase
were measured by esterification reactions between lauric acid and benzyl alcohol in isooctane. The activity of immobilized lipase on GMA-fibers,
DEA-fibers and OH-fibers were 3.9 mol/(h kg-lipase), 2.5 mol/(h kg-lipase), and 6.2 mol/(h kg-lipase), respectively in batch reaction (35°C). Immobilized
lipase on DEA-fibers or OH-fibers was reused 4 times, after it was used in the batch reactor for 24 hours. It was found that lipase activity showed no signs
of denaturation. However, when native lipase was used, lipase activity remarkably decreased afier reusing. The effect of polymer brush on enzyme
stabilization in non-aqueous media was confirmed. DEA-fiber could absorb lipase multi layered. The continuous reaction was carried out by penetration of
reaction mixture through micro pore of DEA-fiber immobilized lipase 11 layer. The lipase activity of DEA-fiber at continuous reaction increased with
increasing of space velocity and reached 35mol/(h kg-lipase). This value is about 3 times of lipase activity at batch reaction (12.4mol/(h kg-lipase)).
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Fig.1 Schematic diagram of lipase immobilized onto the
pores of hollow fiber.
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Fig.2 Schematic diagram of chemical modified hollow
fiber preparation.
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Fig.3 Experimental apparatus.
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amountoflipaseadsorbed(kgkg ¢,...) = _"ov &\;’C—) dv (5)
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Table.1 The properties of the perpetrated hollow fiber.

DEA OH GMA
Pure water flux (m/s) 1.04x10*  1.80x10*  2.57x10%
Water content (kg/kg-lipase) 1.08 0.553 0.185
Amount of lipase immobilized 419X107  4.38X107  6.25X107

(ka/kg-fiber)

The pure water flux through the trunk polymer (polyethylene hollow-fibers) was 3.25

x 10*ms.
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Figd. Relationship between the activities of lipases
immobilized onto hollow fibers and the number of uses.
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Fig.6 Effects of SV of substrate solution on immobilized
lipase activity.
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Fig.7 Effects of SV of substrate solution on immobilized
fiber activity.
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