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Fig.1 Chemical structure of GMA-NIPAM.
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Table 1. Substarte specificity of D-GN

Specific activity [x10°® (U/kg-protein)]

Dabiase
prepatation Soluble Raw
Maltose Dextrin starch starch
NE 2.91 (100)" 9.65 (100) 9. 71 (100) 2.68 (100)
D-GN?Z’ 2.79 (96) 9.06 (94) 8.78 (90) 0.73 (27)
D-CMT?®’ 2.03 (70) 5.56 (58) 4.48 (46) 0.69 (26)

{)Relative activity when the activity of the native enzyme (NE)

was expressed as 100%.
2)Dabiase immobilized on GMA-NIPAM
3)Dabiase immobilized on CM-toyopearl.
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Fig.5 Repeated hydrolysis of soluble starch
with D-GN. D-GN was batchwise insolubilized

at 30°C by adding 8% NaCl solution to the
reaction medium.
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Fig.6 Repeated hydrolysis of soluble starch
with D-GN. D-GN was batchwise insolubilized
by elevating the temperature of the reaction
medium with 1% NaCl from 30°C to 38°C.
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Preparation of a Salt-Responsively Soluble-Insoluble Enzyme and

Its Application to Hydrolysis of Biomass

Masayuki Taniguchi

Department of Material and Chemical Engineering,
Faculty of Engineering,

Niigata University

Summary

A copolymer of glycidyl methacrylate (GMA) and N-isopropylacrylamide (NIPAM)
forms a salt-responsively soluble-insoluble polymer (GMA-NIPAN), whose
solubility changes with the NaCl concentration of the solution. An amylase
(Dabiase) was immobilized on GMA-NIPAN (D-GN) for saccharification of soluble
starch was 90% that of native Dabiase and higher than that of conventional solid
immobilized enzymes. D-GN was soluble below 32°C but insoluble above 44°C.

When NaCl was added to a buffer solution (pH 5.0) with D-GN, the solubility
response of D-GN to a change in temperature was more sensitive than that in the
buffer solution without NaCl. In addition, the temperature causing half of the
maximum turbidity decreased by about 2.3°C whenever the NaCl concentration of
the buffer solution was increased by 1%. D-NG was used successively for repeated
hydrolysis of soluble starch, in which D-GN was insolubilized not only by
adjusting the NaCl concentration of reaction mixture lo 4% at 30°C, but also
elevating the temperature of reaction mixture with 1% NaCl from 30°C to 38°C,

following by its batchwise recovery from a reaction product by centrifugation
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