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Isolation and Characterization of Trichoderma sp. C-4 Producing Cellulases. Young-June Son,
Ok-Ju Sul, Dae-Kyun Chung', In-Seob Han, Yun-Jae Choi’ and Choon-Sco Jeong*. Depart-
ment of Microbiology, University of Ulsan, Ulsan 680-749, Korea, 'Institute and Department of
Genetic Engineering, Kyung Hee University, Suwon 449-701, Korea, *Department of Animal Sci-
ence and Technology, Seoul National University, Suwon 441-744, Kored - During the screening of
cellulase producing microorganisms, a fungal strain C-4 was selected from etiolated leaves. Based on
taxonomic studies, the fungus could be classified as a strain of Trichoderma sp. When the strain C-4
was cultured in Mandels' media at 28°C for 6 days, the enzyme activities detected in broth were as
follows: 8.2 U/ml (28.1 U/mg) of CMCase activity, 0.75 U/ml (2.58 U/mg) of Avicelase activity, 1.67 U/
ml (5.68 U/mg) of B-glucosidase activity. The optimum pH for enzyme induction was 6.2. The crude
enzyme retained 100% of its original CMCase activity at 50°C for 1 hr (pH 5.0), and at 4°C for 24
hrs (pH 5.0). There was no effect on the CMCase activity in the presence of 1 mM of CsCl, LiCl,
MgCl, and FeCl,, respectively. When the crude enzyme was treated with frypsin and chymotrypsin (2%
w/w) for 10 minutes, the remaining CMCase activity was 70%, but there was no further loss of ac-
tivity for 60 minutes treatment at 30°C. The crude enzyme showed the synergism with rumen fluid for
the hydrolysis of Avicel and CMC by 118% and 130%, respectively.
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Fig. 1. Cellulase activity of Trichoderma sp. C-4 in Mandels'
media.
B ; CMCase, A; Avicelase, O; [3-glucosidase, ; X protein.
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Table 1. Comparison of the cellulase activities of Tricho-
derma sp. C-4 and Sporotrichum cellulophilum enzymes com-
pared to those of Trichoderma reesei QM9414

Strains CMCase Avicelase B-glu- References
cosidase

Trichoderma sp. 298 611 2,640

C-4

1. reesei 100 100 100 33,34

8. cellulophilum 85(80) 75(65) 200(180) 34

The enzyme solution of each strain contained 1 mg/m/ protem in
acetate buffer (100 mM, pH 5.0). When necessary the enzyme
solution was diluted to give a maximum 150 pg/m/ reducing
sugar liberated at the end of the reaction time. The results are ex-
pressed as the percentage of the corresponding activities dis-
played by T. reesei enzymes. The values in parentheses are quot-
ed from the report of Durand (34).
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Fig. 2. Comparison of the extracellular proteins induced
from Trichoderma species on Mandels' media.

{A) Extracellular proteins were analyzed by 7.5% PAGE and
were visualized by Coomassie staining. (B) The CMCase ac-
tivity of the proteins on the gel was detected using Congo-red,
Lane 1; Trichodrema sp C-4, 2; T. harzianum ATCC 32086, 3;
T. reesei QMY414, 4; T. koningii ATCC 26113,

=2 2Asjdch. Fig. 391 89 2 el 242 nal
64 Aol ARE AAskAc}. C-4 ¥+ pH 6.29] wil#]
A H2] FA4AFEE B, JdAE RiHAA F
& EAFEE bl en] pH 7.0 o] dell e £4A
AHAde] FA48] Zhastslot.

o

S40| Hig FAMELA B A

ZF 4w Fig. 4¢ AAIZE vlke} 3ro] 30°C-60°C2]
Z ol A (acetate buffer pH 5.0, 100 mM) v A =
A5 el z, F-HIEE 50°CE et o
A Aol gk Al¥oll 4] Fig. 59 #|A|3F upe} 2re] 50°
742 =(acetate buffer pH 5.0, 100 mM) 1A17F 59

2 rlo By

-—

[-



350

0%
My
+
Oin

CMCase activity (U/ml)
Avicelase activity (U/mil)

35 4.5 5.8 6.5 7.5
pH

Fig. 3. Effect of initial pH on the induction of cellulase of
Trichoderma sp. C-4.
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Fig. 4. Optimum temperature of CMCase from Trichoderma
sp. C-4.
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Fig. 5. Effect of temperature on the stability of CMCase
from Trichoderma sp. C-4.
3 30°C, 0; 40°C, A 50°C, X; 60°C, O; 70°C.
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Fig. 6. Effect of pH on the stability of CMCase from Tri-
choderma sp. C-4.

The enzyme was incubated for 24 hrs at 4 °C.



Table 2. Effect of metal ions and reducing agents on
CMCase activity

Reagent (1 mM) Relative activity (%)

Metal ions

CaCl, 84.74
CsCl 102.1
LiCl 106.9
MgCl, 118.7
Co(Cl, 118.4
FeCl, 1244
Reducing agents

B-Mercaptoethanol 127.6
Dithiothreitol(DTT) 132.6
EDTA 125.8
L-Ascorbicacid (Vitamin-C) 134.8
Cystelne 126.5

reducing agentv Z5 CMCase®A-E F7HAx1& &
g ¢ ). ARS8 (pH 7.8, 50 mM) & uL3
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= A4 C-4 28 A Ale)2] Abpalgo 23 o
ALEE Y, o] 7 Z2H A Ale] o] AbSANE-S F]lEr]
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ase), C-4 £E A FAFAo] 65%(0.19 U/mi, CMC
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CMCel tistedA 038 U/mie) 84S vehdle] <F
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stxe] 2 cellulose ¥3ll72] po] A= =d(20,
21, 35) W& FAE A7) Yk, dHAH e cel-
lulosic biomassS #3& 7 = T4F A=A &
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Fig. 7. Effect of protease on CMCase from Trichoderma sp.
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