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Abstract—For the development of large-scale enzymatic hydrolysis of lignocellulosics, the influence of var-
jous parameters has been studied. Steam explosion and delignification by NaOH have been adopted as a
pretreatment process. Optimum pretreatment condition based on both cellulose yield and saccharification
rate and yield were determined to be 6 min for steam explosion at 25 kg/cm? and 0.2% NaOH for delignifica-
tion. With the addition of B-glucosidase, the rate and extent of hydrolysis were increased significantly. Opti-
mum enzyme loading was determined to be 15IU/g substrate with supplementation of B-glucosidase. The
addition of surfactant(0.1%) increased the hydrolysis yield by 10%.
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Table 2. Lignin content in pretreated oak wood(wt%)
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Fig. 1. Enzymatic hydrolysis of 0.2% NaOH delignified
wood at various steam explosion time at 25 kg/cm’.
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Fig. 2. Enzymatic hydrolysis of 1% NaOH delignified
wood at various steam explosion time at 25 kg/cm?.
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Fig. 3. Effect of the addition of fresh enzyme on the enzy-

matic hydrolysis of steam exploded for 6 min and

0.2% NaOH delignified wood.

38 Z43 A|B7} BfA 8l w8 AR s] e ot
FEe B a2} 68 A3 A B s 02%, 1%
NaOHZ &)1 ¥ 34% % 451U/g 712 2] 2460 4

A28kl 432 Fig 20 veldich 1% NaOH= %
gadg A8 6047 F3tE A3HE2 53% 7 A 0.2
% NaOHEZ =a]1d% 289 w3 58 vls) 3%
Eoboh 2t ge] ad FAN 9] L4 2] =8 (Table

1 &3¢ 34 28 dchd 0.2% NaOH A 2] A 34
(FF 988 7130} EAY vIksEd. 2eleg 2



F4A vlolesfxe] HA o Aas) AF 39

30 A0

N
2l
-

[}
=]
T

a0

Reducing sugar concenirotion {g/1)

15t 430 B
<
2
&
(¢ 151U-30CBU/g fiber 5
1of- A7 30130/ fiber 420 2
O 45[UL30CRU/g fiber 5
(&)
5 10
0 1 1 1 i 1 J L 1 1 (| TR S 0
0 8 16 24 B2 4D 48 56 64

Hydrolysis lime (brs)

Fig. 4. Enzymatic hydrolysis of steam exploded and NaOH
delignified oak wood with the supplementation of
Novozym 188.
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Fig. 5. Enzymatic hydrolysis profiles of 5%(w/v) steam ex-
ploded and NaOH extracted oak wood when Cel-
luclast was added(451U/g fiber) and Celluclast
with the supplementation of Novozym 188 was ad-
ded(15 1U+ 30 CBU/g fiber).
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Fig. 6. Reducing sugar production profiles from the enzy-
matic hydrolysis of 7%(w/v) pretreated wood with
the supplementation of Novozym 188 and the addi-
tion of surfactants[0.1%(v/v)].
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