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Production of Cellulase from Lignocellulosic Waste. Kang, Seong-Woo', Jin-Suk Lee’, and Seung-
Wook Kim*. 'Graduate School of Biotechnology, Korea University, “Korea Institute of Energy Research, Daejon,
Korea, *Department of Chemical and Biological Engineering, Korea University, 1, Anam-dong, Sungbuk-ku, 136-
701, Korea — Lignocellulosic wastes available in abundance can be excellent substrates for the production of cellu-
lase. Different types of substrates and various pretreatments were used to improve the production of cellulase. The
steam-exploded wood chip gave the highest activities of FPase (0.84 IU/mL) and CMCase (6.5 TU/mL) in the shake-
flask culture. In 30 L bioreactor the steam-exploded wood chip and residue after saccharification gave the FPase
activity (0.72 TU/mL) and the CMCase activity (6.3 TU/mL), respectively, similar those obtained in lactose.
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(Novo-Nordisk, Denmark)2 747z} 20 IU/g ZA¢} 30
/g FA4e] 52 7t F 500004 96r|2E 23t
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Table 1. Composition of modified Vogel's medium

Ingredient Composition ( /L)
Vogel salt? 20 mL
Vitamine solution? I mL
Vogel trace minerals® I mL
Peptone lg
Cellulose 10g
Tween 80 2mL
*Vogel salt
Trisodium citrate 2H,O 125 ¢
KH,PO4 250 g
NH4NO3 100 g
MgS0O,- 7TH,O 10g
CaCl;’ 2H,0 5S¢
® Vitamine solution -
Biotn A k 5mg
Inosttol 2g
Pyridoxine HCI 200 mg
Thiamine HC1 200 mg
Ca-pantothenate 200 mg
“Vogel minerals
FeSO, 7HO 5g
MnSO4- 7H,0 l4g
ZnCl, 1.7g
CoCl, 2g
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4.8)5 Edsled 50°CA 6087t WHEAIZ F fElE @
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A FA28NS S0mM citrate buffer(pH 4.8)2 A|=2%
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Ldz} 50°C A 3087 HESAIZ F fEE g
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g s il edfoz AZE 1.0mM p-nitro-
phenyl-B-D-glucopyranoside(Sigma N-7006) 7283} &
grsle] 50°Col| A 20%7F vHSA17) §F f-2l% p-nitro-
phenolE 1.0 M Na,SOs&-& o|-83le] nlgoz =3
slodot. B =9 1 B2l 1 umol®] glucose E=
p-nitrophenol2- AA3=d] Hast §4gke 2 Vehgid

MZIECIAT LA cellulase MMt
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2 7% Bl FPase?} CMCase®] AHd EF EUet.
E3] 02% NaOHZ HA3 HAS 7|42 cellulaseS
A 739 WE AJZF 9UA| FPase®] A4S 747} 0.25
IU/mLEA AA2jslA] o2 799 0.15 IU/mLel| sl
90% < Aoz vephgtt Aajgld] A= NaOH ¥&
2 04%2 Tolm Mg &} dAS}A 7128l FPase
o] AL 0.16 IUMLE AX 25 1% &2 759} Aol
7b P Ao yvehgr) olgl o] Azjzle] AHeH
NaOH®| %7} 02%A 0.4%= Z713el vk} FPase]
o] 71Aag ot ¥HIA o9& F2 cellulase
T4 FEA¢l CMCase S FPase®] 7349} w453} 73
< e & 02% NaOHZ ARg)A| 713 =& 46
TU/mLe] & 7HEem NaOH 57} 04%2 olAd
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Fig. 1. Effect of NaOH pretreatment of newspaper on the
production of cellulase at 1.0%(w/v) substrate concentration in
the shake-flask culture.
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Fig. 2. Effect of steam explosion with and without H,SO4
catalysis of newspaper on the production of cellulase (FPase
and CMCase) at 1.0%(w/v) substrate concentration in the
shake-flask culture.
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Fig. 3. Production of cellulase (FPase and CMCase) by using

steam-exploded wood chip and residue after saccharification at
1.0%(w/v) substrate concentration in the shake-flask culture.
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Fig. 4. Production of cellulase (FPase and CMCase) by using
newspaper and wood chip pretreated with the identical steam
explosion method in the shake-flask culture.
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Fig. 5. Cellulase production by using various 1.0%(w/v) sub-
strates in a 30 L fermentor.
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Aol 6.3 [UmLE ZHAZ 7|42 519 o ¥} 15
% == Aolt), o] =3} AkAlol| FPase Xl CMCase
Ak M3 71" ARl B we] T3k I7] WE
o Aoz F=Hc}

B T reesei®] vkl 7P HAl AAkEe] DEbEE
oMM FA7F H 9l B-glucosidase Akl UAME
o #Ade] 0.03 IU/MLEAM F3 Xug HE § w9Aat
A71ES 71AR 3 FRo XA W9ITH15,20].

AzpH oz ZHel @3} S o] 83l cellulaseZ
A AR = 9l TS Hold

o [e] ]
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2 AT cellulase® B} AAIHoE A7) 9
3 clefst BlaovAE2 AA SH71E 7)Ale) dis) cellulase
g AT, vl e el w2 71 s o
F QA ARSIl

#H AlFA = 02% NaOHE ARS-sled A2’ 2§
FPases} CMCase®} Z|&AJo] ZA7F 025 UmL, 4.6 U/
mL2 E9kevt, 4] 9 g3l 5 o 7132 Hujg
Al 0.6~0.8 IU/mL, 5.5~6.5 IU/mLe) B]3] =f-$- wope},

30 L 875 o] 83} cellulase ABAF A& o)A FPase 3|
A2 lactosedt EHAANA 742 075 TUML, 0.72
[U/mLEA] 23} ZAke] FHdf 249l 0.58 [U/mLel] H]3)
30% E%2H CMCases 33t ZHALolA] Zegde] 6.3
[UmLE FHAE 71H 2 3198 o Bk 15% =30

ZALe gt
B =72 sl EAte] 29l 2l dTEien,
AE 7ALE ="yt (Bio 1998-020-E00033).
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