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Abstract: Cellulases are relatively costly enzymes that are sold in large volumes for use in different industrial applications, and a
significant reduction in cost will be important for their commercial use in biorefineries. The production of cellulase is a major factor
in the hydrolysis of cellulosic materials. Hence it is essential to make the process economically viable. A strain (L-06) with high
cellulase activity was screened from rice straw compost and classified as Penicillium decumbens by the analysis of its morphology
and 18S rRNA gene sequences. Different conditions of liquid fermentation medium including nitrogen source, carbon source,
surfactant, temperature, initial pH, inoculation quantity for the production of cellulase had been studied. The maximal -1,
4-glucosidase(BGL) activity was 1662 u/mL which is 1.49 times of the previous and the maximal exo- -1, 4-glucanases(CBH)
activity was 2770 u/mL which is 1.36 times of the previous, cultured in the optimal condition for three days. And the maximal
endo-B-1, 4-glucanases (EG) activity was 18064 u/mL which is 1.87 times of the previous and the maximal filter paper
enzyme(FPase) activity was 4035 u/mL which is 1.47 times of the previous , cultured in the optimal condition for four days. In the
optimization experiments, the EG and CBH in the culture condition (pH10) maintained 70% and 43% activity. In the culture
condition(50°C) EG and CBH maintained 59% and 68% activity, which showed heat and alkali resistant characteristics.
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Table 1 Comparison of cellulase activity of various strain

Enzyme activity (u)

Strains
EG CBH BGL FPase
L-06 8442 2117 1048 2135
L-07 4394 1103 650 1297
L-12 644 3 164 76
L-23 2994 548 48 483
L-49 1724 204 30 249
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Table 2 Comparison of cellulase activity between the
unoptimized and the optimized

Incubation time/d

Cellulase
1 2 3 4 5
EG(u)" 1494 8548 12668 18064 4086
EG(u) 604 2616 8014 9650 890
CBH(u)" 22 1335 2770 2048 572
CBH(u) 6 932 1620 2037 307
BGL(u)" 806 924 1662 1290 898
BGL(u) 388 440 1102 1116 492
FPase(u)” 429 1416 3194 4035 383
FPase(u) 115 1044 2214 2737 53

Note: the enzyme with the “*”superscript was optimized

3 ik

HA L4 R R RE ) W 222 R L 2 AR
R B- 7] 280 W 1 TG 0, TITE K AR £ 4 R P bl
FAEF) CBH & J1 18K, % S 1 Adsul(2007)
SR TE B SCER AL 06 R H HAT K R K E Y
CBH ik, mHINABCEMAHERER, XAHE
i BLAT BUET 4 —WHSF 30 IR 2T 2 S0 A4 BELI& A%,
AT 45 AR LW [ A AL K A 2 2 22 1510 S AE L
SETMRLET RO EIRARE AT . AR . MRAESE RARET
2 2R B AR A o BT R S

L-06 7£ pH10 AYEFRAAAE T, itk L-06 /=AY
CBH Fil EG 38R0 0REE T 43%F01 70% IS 1E;
£ 50°CHEFR 4T, CBH Al EG tA/i{ 4 T 59%7#

Journals.im.ac.cn



1116 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

June 25, 2008 Vol.24 No.6

68%I1 IS . R, Witk L-06 7 A4 CBH. EG
FIL T — T P B AR, AR B TR R
VRFRASN 3 B0 2T 4 i A ok B pedh, T
Pk L-06 ;=E /Y CBH 7EA £ s YA AA e 2510 F
W I T RAT B L, O R 8 b g
BTG . JUH N IR GE R B AE 9T Kk
YT 7 T EA SR N, T R i 8
AR K R [ 25 40 PR 2T 4 2% i LA e 1y 7 S,

T U8 4RSS # AL FE 4 i R AT 4 R AR 45 a7
YEZR, BRIl H R FPase il 41 4k £ 14 1 2
i AR i RE 8, AR g R 2R, Witk L-06
B R ) FPase G (L5 5% 4035 u/mL), £
W2 o BT BB B I R o FER AL TR PR L-06 1Y & i
Ri R4 bnE,  FPase 1h 1w £BH 5 EG. CBH If
PERYIEARGE, o HIE S EG 161k X4 EG i&tEZ 3]
PO Can: R mEEPER), B EA R CBH i
71, FPase {fi M AL Ik 3% v RE S PR A g A0 1Y) R it v
JeTRE EG MIMZMKAE FH A BE$ AL BT 22 9 340 )it o AL
i ik CBH RAE R, 14 EG Fl CBH #RA 44w i
TG PERT, FPase i& Mt AHN # /5 . XKL CBH Al
EG XU 4T R fife 1 o [ 1 <

T 27 4 il 2R 1 2 R, 2F 4 2 i i 2 —
AN IR RE . BRIk, 6 H B O AL AT
ANELRTERE, WA — B IRARR.

REFERENCES

[1] Adsul MG, Bastawde KB, Varma AJ, et al. Gokhale DV.
Strain improvement of Penicillium janthinellum NCIM
1171 for increased cellulase production. Bioresource
Technology, 2007, 98(7): 1467-1473.

Yoon JJ, Kim YK. Degradation of crystalline
cellulose by the Brown-rot Basidiomycete fomitopsis
palustris. The Journal of Microbiology, 2005, 43(6):
487-492.

Lawford HG, Rousseau JD. Cellulosic fuel ethanol-
alternative fermentation process designs with wild type
and recombinant Zymomonas mobilis. Applied Biochemisty
and Biotechnology, 2003, 105: 457-469.

Kansoh AL, Essam SA, Zeinat AN. Biodegradation and
utilization of bagasse with Trichoderma reesei. Polymer
degradation and stability, 1999, 62(2): 273-278.

Gao PJ, Xu P. Environmental resources of microbial
technology. Beijing: Chemical Industry Press, 2004, 15-1009.

R, VPP MERIEBUESEOR. JERt ek

[2

[3]

[4]

[3]

Journals.im.ac.cn

(6]

[7]

(8]

[]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

H AL, 2004, 15-109.

Teather MR, Wood PJ. Use of congo red-polysaccaride
interaction in enumeration and characterization of
cellulilytic bacteria from The bovine rumen. Applied and
Environmental Microbilogy, 1982, 38: 148-158.

Ye JY. A new differential medium for cellulose
decomposing microorganisms. Microbiology, 1997, 24(4):
251-252.

Mg — AT AR A I TR A AR,
1997, 24(4): 251-252.

Li X, Gao P. Isolation and partial properties of
cellulose-decomposing strain of cytophaga sp LX-7 from
soil. Journal of Applied Microbiology, 1997, 82: 73-80.

Wei JC. Fungus Identification Manual, ShangHai:
Shanghai Scientific and Technical Publishers, 1979,
495-499.

Blmd, HESE T, B BER S, 1979
495-499.

White TJ, Bruns T, Lee S, et al. Amplification and direct
sequencing of fungal ribosomal RNA genes for

phylogenetics. in PCR Protocols: Innins MA, Gelfand DH,
Sninsky JJ, White TJ. A Guide to Methods and
Amplification. San Diego, Calif: Academic Press, 1990, 1:
315-322.

Gokhale DV, Puntambekar US, Deobagkar DN, Peberdy
JF. Production of cellulolytic enzymes by mutant of
Aspergillus niger NCIM 1207. Enzyme and Microbial
Technology, 1988, 10(7): 442—-445.

Li RQ, Wang AY, Kong LD. Isolation and screening of a
cellulose-decomposing fungus strain. Journal of Shanxi
University, 2006, 29(3): 317-320.

BHR, EEY, LK. —BRETUER Tl WY 43 B ik
H. WPEREE R (B AR RR), 2006, 29(3): 317-320.
Poorna CA, Prema P. Production of cellulase-free
endoxylanase from novel Alkalophilic thermotolerent
Bacillus pumilus by solid-state fermentation and its
application in  wastepaper recycling. Bioresource
Technology, 2007, 98: 485-490.

Song GJ. Alkaline cellulase and mechanismsof pollutant
removal. Biotechnology, 1997, 24(6): 364-367.

REEZ. G 2T 2 5B S 2 is MLBL. R )4 m 4R
1997, 24(6): 364-367.

Zhang YH, Lynd LR. Regulation of cellulose synthesis in
batch and continuous cultures of Clostridium thermocellum.
Journal of Bacteriology, 2005, 187(1): 99-106.

Ding SJ, Song MJ, Yang HJ, et al. Xing ZT, Zhou R, Cao
J. High-level Production of neutral endoglucanase 1 in
Pichia pastoris. Chinese Journal of Biotechnology, 2006,
22(1): 71-76.

TR, RER, HELEFE. BN BRI RS
TR K RIX R BESE. A LA %4k, 2006,
22(1): 71-76.



