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Abstract

In the studies of microbiological utilization of cellulosic wastes, cellulolytic fungi were isolated and
screened out.

At the first stage, 221 cellulolytic fungi were isolated from different sources such as soils, humus, com-
posts and rotten wood debris by enrichment culture techniques. In the second stage, 36 strains of fungi
out of those previously isolated were selected for their cellulase activities estimated by means of fiter
paper degradation, carboxy methyl cellulose liquefaction and cup method.

Activities of Cj—cellulase, Cx-cellulase and filter paper activity were adopted on the final screening
stage and five different strains which are tentatively identified as Aspergillus sp. (strain No. AS-9),
Penicillium sp. (strain No. KNI-1-2), Trichoderma, sp. (strain No. KI-7-2, KI-7-5, KI-4-1-1B)
were selected for their high potency of C; and Cx—cellulase activities.

When rice straw milled and treated with NH;OH was hydrolyzed with the crude enzyme prepared
from the culture broth of Trichoderma sp. (strain No. KI-4-1-1B), saccharification rate was obtained
up to 269%,
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Table 1. Cellulase Activities of Fungi at the First Selection.

Cellulolytic activities
Isolants. Filter paper CMC Cup
degradation (min.) liquefaction method (cm)
Aspergillus sp. AS-9 130 1.7 3.40
CH-9-2 120 1.0 2. 60
KY-4-2 140 2.0 2.93
KY-10-1 140 1.2 2.49
KW-2-3 140 1.7 3.27
M-12 85 1.5 2.95
M-13 130 1.35 3.03
SU-2-3 220 1.7 3.31
Neurospora sp. CHI-6 90 1.6 3.18
CH-2-6 90 1.6 3.13
KI-5-4 120 2.1 3.24
0-1 230 1.55 2.98
SO-4-2 — 2.0 3.17
Penicillium sp. CH-9-3 120 1.3 3.40
KI-1-4F 240 1.4 2.28
KN-1-2 170 1.2 2.17
KY-10-3 160 1.0 2.76
J-11-3 240 17 2.51
SU-7-2 — 15 3.89
Trichoderma sp. CM-2 125 1.3 2.67
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KI-4-1-1B 240 1.0 3.74

Kl-4-1-2 260 1.2 3.15

KI-7-2 130 1.3 2.40

KI-7-5 180 1.1 3.11

KN-1-1 210 1.1 2.71

KW-2-4 240 1.4 3.14

KW-5-8 260 1.2 3.18

SU-4-2B 100 1.7 2.94

Unidentified CH-10-2 240 1.3 2.70
strains J-8-2 230 1.3 2.20
J-10-1 230 1.3 2.72

J-11-2 200 1.8 2. 30

J-11-6 250 1.0 1. 80

KI-4-1-1 240 1.3 2.99

KI-5-5 250 1.25 2.14

KW-3-1 260 1.5 3.57

ezH cellulased Ao W 34N
v kR
F3ol 24 cellulased Aol Slo] "dado
B Agete Afad FHR4 ALREAY £F
< w2} cellulases] 4ol 27 wtaA vehdct

T A3 PHue glomz g oz glucose ma
Itose, lactose, cellobiose, cellulose carboxylmethyl
cellulose = ammonia Xz 3% A3 vz Hakg
AHtH g A cellulase T4 E &AL F
Table 2 o} ] R+t vs} 2Fo] ammonia H & w3

Table 3. Effects of Carbon Sources on the Formation of Cellulase by the Cellulase Producing Fungi

(.

Reacted zone (cm)

Carbon sources

" Glucose Maltose Lactoese Cellobiose Cellulose CMC Rice straw

Strain No.
Penicillium sp. J11-3 1.43 1.82
Penicillium sp. KN-1-2 2. 67 1.91
Penicillium sp. KI-1-4F 1.38 2. 56
Trichoderm sp. CM-2 — 2.16
Trichoderma sp. KI-4-1-1B 2.18 2.30
Trichoderma sp. KI-7-2 2.31 2.10
Trichoderma sp. KI-7-5 2.02 241

— 1.50 2.32 1.90 2.67
2.04 1.51 2.19 2.71 2.51

- 2.08 2.32 2.08 1.82
2.04 1.58 1.50 2.12 2.36
1.88 2.18 1.98 2.32 2.40
2.01 2.53 2.11 2.48 2.47
2.67 2.26 1.88 2.48 2.74

Culture medium: (NHg), SOz 0.3%, NaNO; 0.3%, KH:PO, 0.29%, MgS80, 7HO 0.05%, CaCly
9H,0 0.83%, Malt ext. 0.59%, Carbon sources 1%

Culture condition: 28°C, 200rpm, 5days.

Activities were measured by cup method.

< 7132 AL S 9 cellulase 0] A% F
et olE & A=
S ek

Azt Add 365 FolA gBadd 4%E A=
A 15585 Adgn ofF 59 2449
wrea, (NHy);S50;, NH,NO; NaNO; Fo2 93}
g ot cellulase Yol 2 Aolrl Qlomz
Gupta®@Z-2] 8 zo]A] A4Pd A2 (NHgSO,

Guptat®5-e] At 4%

urea L peptoned FAlo] Ahgste] 3 HFAY
EE sty

o, 544

B¢ 0 2 ammonia Xz §AL, AsPoez
£ (NH,)2S04 urea, pepton2, inducer Z 4] gluc-
osed HIIE AEE WA 23 Adbd 15%F
Z ol Fste] cellulase &4 & €, Cx ¢ FP-acti-
vity g &4 3l HFAHoz HNdm FF 297



1= Table 3 5} 2ot

AX A Aol A-gat cellulase 454
Bk Cp, Cx-cellulase &4 & &A= Aol 3
Z AR ALl F

uLBd

2ARA L Ao
22 A48 ’~j &9 ZLRH slolA Fe
3 e e Aor 4HA G cellul'ase 2 &7
sho] 9 C;—celullase_ gAo) e} FFE ,ﬂvg o}

Table

& Aol A9 wEeleh
Hal F5F Trickoderma & E3ol7b & F
Fuch Ccellulesed 7shA Zujdte Rez v

ol A HFTAWH FHFEEH gL Z2ELYeE
Hejw A e F3lAz] A5} Table 3 A weust
o] 26% 7R 23hE gl=d 24 7= Crcellulase

2. Cellulase Activities of Fungi at the Final Selection.

| Ceﬂu]o]ytAc ac.lvities*l

i Rice straw Sac-

Strains selected Ci—cellulase Cx-cellulase FP-cellulase ! charification
(mg/ml/24hr)  (mg/ml/hr) (mg/ml/mr) Rate %
Aspergillus sp. As-6 1 0.65 2.00 2.1 12.5
Penicillium sp. J-11-3 1.53 1.37 2.79 27.3
KN-1-2 1.53 1. 47 2.87 26.3
Trichoderma sp. CM-2 1.44 1.98 2.92 \‘ 20.0
KI-4-1-1B 1.83 2.09 2.98 ‘ 26. 4
KI1-7-2 1.83 1.58 3. 00 18.9
KI-7-5 2.06 1.68 3.25 | 24.3

Culture medium; (NH4)2SO4 0.3%, NaNO3 0.3%,

KH,PO, 0.29%, MgSOs 7H:0 0.05%, CaCly

2H,0 0.03%, Pepton 0.019%, Glucose 0.19%, Treated rice straw 1%

Culture condition; 28°C, 200rpm 5days

*1 Ci—cellulase; mg of D-glucose produced/Im] of crude enzyme/24hr.

Cx, FP-activities; mg of D-glucose produced/Iml of crude enzyme/1hr.
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