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Studies on the Enzymatic Hydrolysis of Lignocellulosic Materials
for the Alternative Fuels(l[)"'
—Quantitative Recycling of Cellulase Enzyme in the Enzymatic
Hydrolysis of Steam-Exploded Woods —

Nam Seok Cho*z.Chang Suk Lim*?'jae Sung Lee**Shin Park™*

SUMMARY

Steam-exploded woods were delignified by two-stage with a 0.3% NaOH extraction and
oxygen-alkali bleaching and were subjected to the enzymatic hydrolysis with cellulase
enzyme. Also, an improved almost quantitative recycle process of cellulase enzyme was
discussed.

In enzyme recovery by affinity method, The first recycling showed relatively high
hydrolysis rate of 96.4%. Even at the third recycle, hydrolysis rate was 87.0 percents. In the
case of cellulase recovery by ultrafiltration method, first 2 recycling treatments resultedinvery
high hydrolysis rates, 96.8% and 95.0%, respectively. Even the third recycling showed about
93.6%. Steam-explosion treatment of oak wood followed by 2-stage delignification with
alkali and oxygen-alkali produced a excellant substrate for the enzymatic hydrolysis that
allowed almost quantitative recycle of cellulase.
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Table 1. Enzyme activity of cellulases after

recycling.
Carboxy methyl Avicelase
Activity cellulase p# mole
u# mole Gle/mg h
Gle/mg. min.
Recycle )
_ 1 2 3 0 1 2 3
time
Cellulase )
421 4.14 411 4,10 14,3 14,3 141 14.0
Onozuka
Cellulosin
6.40 6.40 6.30 6.26 3.00 3.06 2.98 2.90
Mixture

5.29 5.26 5.27 5.23 13.5 13.2 12.9 12.7
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