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Abstract—To enhance the activity of B-glucosidase in enzyme system from Trichoderma viride, the cel-
lulase from Trichoderma viride and Aspergillus niger were mixed and various celluloses were hydrolyzed by
using the mixed cellulase.

The mixed enzyme had an effect on hydrolysis of the cellulosic materials more than cellulase from Tri-
choderma viride. The saccharification percentages of microcrystalline and noncrystalline cellulose after 48§ hr
hydrolysis were 53 and 85% respectively.

These saccharification values were 1,32 and 1,15 times as high as those of cellulase from Trichodermua
viride.
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Fig. 1. Effect of pH on hydrolysis of «-cellul -
ose by Trichoderma viride cellulase
and Aspergillus niger cellulase.

®---® Trichoderma viride cellulase, &A—aA
Aspergillus niger cellulase

Reaction temperature : 50C, Reaction time
: 48 hrs.
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Fig. 2. Effect of temperature on hydrolysis of
a-cellulase by Trichoderma viride cell -
ulase and Aspergillus niger cellulase.

®---® Trichoderma viride cellulase, A—aA
Aspergillus niger cellulase.

Reaction temperature: 50C, Reaction time
:48hrs.
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Fig. 3. Effect of hydrolysis time on saccharifi -
cation of a-cellulose by Trichoderma
viride cellulase, Aspergillus niger cell-
ulase and Trichoderma viride- Aspergi -
llus niger mixed cellulase.
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ger cellulase.

Buffer solution: 0.2M CH,COONa-CH,-

COOH, pH 4. 8, Reaction time:48hrs.
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Fig. 4. Hydrolysis of pure celluloses by Tricho-

derma viride cellulase, Aspergillus ni -

ger cellulase and Trichoderma viride —
Asporgillus niger mixed cellulase.

®---® o-Cellulose(T-A mixed cellulase),

A---A Avicel (T-A mixed cellulase),

B - B Noncrystalline cellulose (T-A mixed
cellulase),

& @ Cotton fibrous (T-A mixed cellulase),

O—0 a-Cellulose (T. viride cellulase),

A—A Avicel (T. viride cellulase),

[0— T[] Noncrystalline cellulose (T. viride
cellulase),

& — ¢ Cotton fibrous (T. viride cellulase),

©--~G a-Cellulose (A niger cellulace),

A Avicel (A niger cellulase),

-+ Noncrystalline cellulose (A. niger
cellulase),

&=~ Cotton fibrous (A. niger cellulase),

Buffer solution; 0.2M CH,;COONa-CH,-

COOH, pH 4.8, Reaction temperature;50C,

Reaction time; 48 hrs.
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Fig. 5. Hydrolysis of cellulosic materials by
Trichoderma viride cellulase, Aspergill-
us niger cellulase and Trichoderma vi -
ride- Aspergillus niger mixed cellulase.

®---® Rice straw pretreatment (T-A mixed
cellulase), O — 0O Rice straw pretreatm -
ment (T. viride cellulase), ©—-O Rice st -
raw control (T.viride cellulase), & ---a&
Barley straw pretreatment (T-A mixed
cellulase), & —A Barley straw pretreat -
ment (T.viride cellulase), A—--A Barley
straw control (T.viride cellulase), l---H
Corn stem pretreatment (T-A mixed cell -
ulase), [(O0—[C Corn stem pretreatment
(T. viride cellulase), -] Corn stem
control (T. viride cellulase).

Buffer . solution; 0.2M CH;COONa-CH,-
COOH, pH=4. 8, Reaction temperature; 50
C, Reaction time; 48 hrs.
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Fig. 6. Hydrolysis of cellulosc materials by 7ri-
choderma viride and Trichoderma viride

- Aspergillus niger mixed cellulase.

A - A Pine, pinus rigada Mill pretreatment
(T-A mixed cellulase), &A—A Pine, pinus
rigada Mill pretreatment (T. viride cellula-
se), &-~A Pine, pinus rigada Mill control
(T. viride cellulase),®---® Poplar, popu-
lus monilifera Ait pretreatment (T-A mi-
xed cellulase), O — O Poplar, populus mo-
nilifera Ait pretreatment (T. viride cellu-
lase), ©-—® Poplar, populus monilifera
Ait control (T. viride cellulase)
Buffer,solution ; 0.2M CH,;COONa-CH,-
COOH, pH=4.8, Reaction temperature; 50
T, Reaction time; 4 Zhrs.
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Fig. 7. Hydrolysis of various papers by Tricho-
derma viride and Trichoderma viride —
Aspergillus niger mixed cellulase.
®---® Toilet paper, white, Monalisa (T-
A mixed cellulase), C©—O Toilet paper,
white, Monalisa (T. viride cellulase), A---&
Copying paper, white, A-4 (T-A mixed ce-
lulase), &—A Copying paper,  white, A-4
(T. viride cellulase), H---B Note book
paper, white, Mookeuk (T-A mixed cellula -
se), 11— Note book paper, white, Moo -
keuk (T. viride cellulase), ®@-—-@  Filter
paper, whatman No.1(T-A mixed cellulase),
O — O Filter paper, whatman No.1 (T.vi-
ride cellulase), 4 ---€¢ Newspaper (T-A
mixed cellulase), &< Newspaper (T.vi-
ride cellulase).

Buffer solution; 0.2M CH,COONa-CH,C
OOH,pH=4. 8, Reaction temperature; 50C,

Reaction time;48hrs.
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