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Studies on the Enzymatic Hydrolysis of Lignocellulosic Materials
for the Alternative Fuels(II) *'

—The Effect of Delignification Treatment on the Enzymatic
Hydrolysis of Steam~Exploded Woods —

Nam Seok Cho*?

SUMMARY

As polysaccharides in lignocellulosic materials are encrusted with aromatic lignin
molecules and have high crystallinity, these require pretreatment to improve their digestability
by cellulolytic enzymes. Though a number of pretreatment methods have been proposed, the
steam explosion process is evaluated as a promising method. This study was performed to
investigate the effect of delignification treatment by alkaly, methanol and the others on the

enzymatic hydrolysis,
Delignification treatment resulted in great increase rate in enzymatic hydrolysis. Concern-

ing to the effect of delignication reagents on the enzymatic hydrolysis, methanol treatment was
more effective than alkali in the case of oak wood. In pine wood, the delignification did not
showed any significant enhancement of hvdrolysis rate. Complete delignification by
Alkali-Oxvgen. Alkali treatment showed high saccharification rate of 99.5%.

Keywords : lignocellulosic material, steam explosion, enzymatic hydrolysis, delignification,

saccharification
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Table 1. Enzymatic hydrolysis  of steam-

5 o)
85

exploded oak wood delignified
with 1%~NaOH

Explosion Hydrolysis Time. hr.
Condition* | 4 | 8 |16 | 24 | 48

20—6 33.6 35.3 40.6 43.2 44.8
20—-9 31.5 36.6 41.1 42.5 47.6
253 34.1 40.0 40.8 43.9 45.8

—6 34.7 40.3 44.5 46.1 50.2
25—9 31.1 40.1 43.5 45.6 47.8
30—3 28.1 29.6 34.3 388 40.6
30—6 17.6 19.6 20.5 26.7 27.5
30—9 17.1 20,5 21.6 24.3 25.9
35—3 21.5 24.6 28.3 31.4 32.0
35—6 17.0 17.1 20.6 23.5 26.7
35—9 16.9 20.8 21.1 23.5 24.4

% For example,
206 ! Steam pressure 20kg /onf

Steaming time 6 min.
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Fig. 2. Effect of steaming time on enzymatic

hydrolysis (for 48 hr.) of steam-expl-
oded ocak wood delignified with 1%
—NaOH.
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Table 2. Enzymatic hydrolysis of steam-
exploded pine wood deligaified
with 1% —NaOH.

Explosion Hydrolysis Time, hr.

Condition” | 4 | & | 16 | 24 | 48

25—6 11.0 16.4 17.6 17.1 18.1

259 6.0 17.7 17.8 18.9 20.9

30-—-3 22.0 22.8 23.5 23.8 26.9
30—6 1.7 14.7 15,6 16.6 18.0

30—9 8.2 8.9 1.5 12.0 14.8
353 13 13.0 14.1 14.1 18.8

: 2
35—6 10.1 11.5 13.9 14.3 14.8
2 9.2 87 9.3 11L&

40—3 12.8 11.8 11.7 12.1 12.7
40—6 12,9 13.4 13.5 13.9 14.1
40—~9 9.2 9.3 13.6 13.:

™o
o

* For example,

25—6 . Steam pressure 25kg/enf
Treating time 6 min.
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Fig. 3. Effect of steaming time on enzymatic

hydrolysis {for 48 hr.) of

steam-expl-

oded pine wood delignified with 1'%

-NaOH.
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Table 3. Enzymatic hydrolysis of steam-
exploded oak wood delignified

with methanol.

Explosion Hydrolysis Time, hr.

Condition* | 4 ] 8 ] 16 l 24 i 48
20—6 36.1 40.2 45.2 45,7 47.5
20—9 34.6 36.8 40.2 41.6 49.5
25—3 38.1 41.2 43.4 36.9 48.1
25—6 35.8 38.8 44.7 49.0 53.1
25—-9 34.4 41.2 44.2 48.2 50.2
30—3 29.2 32.3 35.9 41.8 45.7
30—6 17.5 16.3 19.9 25.8 27.1
30—9 18.6 22.1 24.0 26.0 24.9
35—3 26.1 28.6 30.3 31.1 32.0
35—6 18.8 19.1 19.5 21.2 26.¢6
35—9 16.1 23.1 25.4 28.8 29.Z2

* For example,
20—6 : Steam pressure 20kg /o

Steaming time 6 min.
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Fig. 5. Effect of steaming time on enzymatic
hydrolysis ({for 48 hr.)of steam-exploded
oak wood (for 6 min) delignified with
methanol.

O 20kg/cil, @ 25kg/crf
X 30kg/cf, * 35kg/cnt

Table 4. Enzymatic hydrolysts of steam-
exploded pine wood delignified

with methanol.

Explosion Hydrolysis Time, hr,

4 | 8 [ 16 ] 24 [ 48

Condition*

25—6 11.1 16.4 18.6 18.3 19.1
25—9 16.7 18.1 17.7 18.8 22.1
30—3 22.9 22.8 24.2 24.4 27.3
30—6 14.7 15.5 15.6 16.4 19.2
30—9 8.8 9.0 11.5 13.2 15.8
35—3 14.1 13.4 14.2 13.4 19.0
356 10.2 12.1 13.2 15.7 15.7
35—¢ 10.2 10.2 L0 10,1 12.2
40—3 13—6 12.6 12.8 12.6 12.8
40—6 13.9 14.1 13.1 13.8 14.1
40—9 9.2 10.2 14.3 14.1 11.3

* For example,
25-—6 . Steam pressure 25kg /crf

Treating time 6 min.
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