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ABSTRACT: Cellulolytic mocrooganisms were isolated from the cellulose-cultural properties.
Among them, Aspergillus clavatus with the highest cellulase activity was identified by the
morphological characteristics and it’s enzyme activities were compared on the various cultural

conditions. It was found that the induction of

carboxymethylcellulase(CMCase), avicelase and

salicinase in CMC liquid media showed the highest enzyme acitivity on five day’s cultivation at
30°C and thereafter their activities were gradually decreased with time. After crude extracel-

lular enzymes precipitated with the 70%

saturated ammonium sulfate solution were dialyzed

with 20 mM acetate buffer pH 6.0, each crude enzyme was examined. The optimal activities of

CMCase and avicelase were both found to be at

50°C and pH 6.0, Their thermal stability was

appeared at the 50°C., CMCase and avicelase had the maxima activities with 1.5% and 2.2%

substrate concentration, respectively. The concentration of 5mM Mg

** or Ca** was found to

have a maximum cellulase activity and its activity was inhibited with more than 5mM Cu**
and Zn"* concentration. Cellulase activity was also inhibited sensitively by the inhibitors such as

2-mercaptoethanol, iodine and sodium azide.
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Myrothecium verrucavia, Actinomyces sp., Asper-

derivatives gl

gillus fumigatus, Aspergillus luchuensis(Reese =,
1950), Rhizopus sp.(A =, 1968), Trichoderma
viride(Nisizawa 5, 1972), Trichoderma
koningii(Wood %, 1972, Hong %, 1976),
Sporotrichum pulverulentum(Eriksson 5, 1975),
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Theyrmononospora  curvata(Stutzenberger, 1972),
Stachybotrys atra(7] 5, 1976), Cyiophage sp.
(Chang %, 1981), Cellulomonas flavigena(Kim
5, 1981), Schizophyllum commune(Rho =,

Table I. Isolation medium for cellulolytic fungi
from cellulose-cultural properties

Cellulose Powder 0.50 g
NaNQ, 0.10¢g
Na,HPO,-7H,0 0.12 g
KH,PO, 0.09 g
MgSO0O,-7H,0 0.05¢g
KCl 0.05¢g
Yeast extract 0.05¢
Casamino acid 0.05 ¢
Agar 1.50 g
D. W. 100mi
pH 6.8

Table II. Culture medium for cellulase producing

fungi

NaNQ, 3.0g
KH,PO, 1.0g
KCl 0.5g
MgSO,-7H;0 0.5g
FeS0O,:7H,0 0.01g
CMC 10.0g
D. W. 1,000 m!
pH 6.0
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Fig.2. A diagram of crude enzyme preparation.
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Table III. Characteristics of A. clavatus on
Czapek’s medium

1. Colony
morphology

3.5-4.0cm in diameter
floccose texture

grayish blue-green color
faintly brown in reverse color
inconspicuous exudate

odorless

2. Conidial head split shape
grayish blue-green color

115-165X60-80 um in size

colorless
1.5-3.0 mm X20- 30 #m in size

3. Conidiophore

4. Vesicle clavate shape
whole fertile
colorless

105-155X50-70 um in size

5. Sterigmate uniseriate arrangement

9.8-12.5X2.5-2.7 um in size

6. Conidium ellipsoid shape

3.5-4.0X2.8-3.5um in size

£ (phenol 20 m/, lactic acid 16 m/, glycerin 31
m/ % Z%4 20m/l)3# lacto-fuchsin fd(lactic
acid 10 m/, fuchsin acid 0, 1g)8 2314
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Fig.1. Time course of the CMCase, Avicelase,

Salicinase induction on CMC-culture media.
o -® CMCase; Aa—a, Avicelase; 00,
Salicinase; -+ , PH.
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Fig.3. Optimal PH’s of CMCase and avicelase

of crude enzyme from A. clavatus. e—e,
CMCase; &A—A, Avicelase.
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Fig.4, Influence of temperature on CMCase,

and avicelase of crude enzyme from A. clavatus.
®-o, CMCase; A—A, Avicelase.
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Fig.5, Thermal stability of CMCase and
avicelase of crude enzyme from A. clavatus.
oo, CMCase; & —aA, Avicelase.



34 Kor. J. Mycol. Vol. 15, No. 1, 1987

sk},
E49 gMol ojxls o] g

1% CMC 3 & % Avicel 0,4m/, 20 mM
acetate buffer(pH6,0) 0,4m/, T4 1m/< =}
<AA & 278 20T, 30T, 40T, 50, 60C
2 rheksiAl & H A4EE glucose & ?L*iw
M e wWdez FYEE um
). CMCase, avicelase ¢] 42 *o —’,‘—{— }474_3—
=& 50CE velster] 40CoA e viad 5L @
JEE VERLE 209} 60ColAe T4 FAE

7+4-319i v}, Reese 5(1950)& CMCase o ¥4
ol 4 &= ex& Myrothecium verrucaria o A
50°C, Actinomyces sp.9} Aspergillus fumigatus,
Aspergillus luchuensis | A= 60CE Vel WEL ¥
239ch, =3 Hong 5(1976)-& CMCase ¢ #x
AL vellle 25 Trichoderma-koningii SF
streptomyces sp., Aspergillus niger o A = 50C,
Penicillium chrysogenum o A= 40°CY-S-E B3}
93 avicelase 8] Ao HALx X Trichoder-
ma koningii & Penicillium chrysogenum ol A4 =
40°C, Streptomyces sp.o} Aspergillus niger o A=
50CH & ¥asled fungiol glojat F3st )
Aol whe} A5} of2g & £ gly

F49 Hol it otNE

Faol d4g 7HSu AdZYrl dol} e
A5 gebry] S$isled 30T, 40°C, 50T, 60°C,
70ColA 3052t o3zl E4Hg Ha T

TASYS TLT Yo HARYRE S35}

e

N

N

100t

[e22]
(=]
¥

Relative activity (%)
[=2]
[

40+
201
0 05 L0 1.5 2.0 2.5 3.0 3.5 4.0
Substrate concentration (%)
Fig.6. Effects of substrate concentration.
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Fig.8. Effect of Cu** (0—@) and Zn**(A—A4)
ion on the activities of cellulase.

.

4270 opt RASEHFiRT), =F Cutts
Zn't & Esb B 4% Zad TAE AN

7led Cutt o AHalshe =71 o] wgici(Figs),
z =(1976)2 Penicillium notatum, Trichoderma
viride, Aspergillus niger ollx Mg*++7t 4L
2R474 00 Cutt & Adstdrie sholerd £ A
W3 QA sreleh, w3k Nitt, Pb* K* Ag' s &
Ao F4¢ AHAA7IE AT o4 4 doisHTable
), Hong %(1976)¢] 2.3l &8t Trichoder-
ma koningii )4 Pb*, K*, Ag* ¢ &stel 4

Table III.
of cellulase

Effect of metal ions on the activities

Relative activity (%)

Metal ion 1mM 0.1mM
None 100. 100
Cr(NO,),-3H,0 75.0 41.6
NiCl,-6H,0 37.5 69. 3
SnCl, - 2H,0 88.5 40.5
CoCl,+-6H,0 102.7 89.8
Pb(NO,), 51.7 38.9
NaCl 74.3 55.7
FeCl,-6H,0 96. 6 43.2
KCl1 65.9 75.3
AgNO, 52.7 88.9

Table IV. Effect of enzyme inhibitors on cel-
lulase activities

Relative activity (%)

Inhibitor 10 mM =y
TCA® - 99.6
EDTA-2Na‘ 97.9 105.1
NaN, 51.7 94.8
2-Mercaptoethanol 98.0 42,0
1, 0.7 50.9
None 100 100

a Trichloroacetic acid

b Not detected

¢ Ethylenediamine tetraacetic acid, disodium
salt.
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