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Studies on the Hydrolysis of Holocellulose with Trichoderma viride Cellulase.
(). Effects of the Optimum Treated Conditions and Reactivation of Residue
of Digested Substrates.
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In this study, enzymatic saccharification of substrates from Alnus hirsuta Ruper (8—14 years), Qu-

ercus acutissima Carruthers, Betula platyphylla var. japonica Nera, Populus euramericana Guiner

and Platanus orientalis L. were investigated using crude cellulase preparations of Trichoderma viride
Pers. ex. Fr. SANK 16374, and conduced on the optimum treated conditions of the cellulase sacchrific-
ation and reactivation of residue of digested substrates.

The Trichoderma viride cellulase was produced by the submerged culture process and produced in the

culture fluid was salted out quantitatively by the use of ammonium sulfate.

The method of dilignification from wood (5 species) was treated by the peracetic acid(PA) method.
The reducing sugar was determined by the dinitrosalicylic acid (DNS) method.

1. The reuults of tests carried out for 96 hr. (Figure 1), show conclusively the initial substrates

from 5 species (Si) which has been rendered highly reactive form and the mean rate of reducing

was 28.3 %.

sugar
2. The results of tests carried out for 96 hr., the reactivation of residue of digested substrates
{improvement in the quality of the substrate through preheating in air at 190C. for 45 min. followed by
milling was ‘60 mesh size) at the same substrate level, increased concentrations of cellulase at the same

substrate level, and increased concentrations of cellulase increases the rate of hydrolysis considerably.

3. Figure 1. shows conclusively that the residue of digested substrates (S. dried at 60C) which has
been rendered extremly resistant to cellulase action can be reactivated into a highly reactive form (S2).

almost comparable to that of the initial substrates (S;).
And the reducing sugar formation did not show statistically significent differences at 5% levels by initial

subsirates and the residue of digested substrates (preheating in air at 190C. for 45 min. fallowed by
milling was {60 mesh size)
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Table 1. Effect of the substrates from 5 species on the production of reducing sugars.
Cellulase concent. Reducing sugar produced (%)
Substrate
(%) A B C D E Control Mean
Initial
substrate 19.8 18.7 19.6 19.2 19.3 19.3
0.5(Y) (T)
Residue  of
digested 18.5 18.4 19.1 18.3 19.0 1.1 18.7
(T)
Initial
substrate 24.6° 25.4 25.3 2.3 | 24.2 24.8
(T)
1.0Y) Residue of
digested 23.9 24.1 24.8 24.0 23.7 1.6 24.4
(T)
Initial
substrate 28.4 28.6 28.7 27.4 28.6 28.3
2.0(Y) (T)
: Residue of
digested 27.8 28.1 28.4 26.9 28.3 1.9 27.9
| (T)

A I Alnus hirsuta Rupr
B : Quercus acutissima Carruthers

C : Betula platyphylla var. japonca NARA

D : Populus euramericana Guiner

E : Platanus orientalis L.
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Table 2. Analysis variance of the Table 1.
Factor SS d.f MS F P 1
V (Species) 0.80 4 0.20 0. 146 P <0.05
Y (Cellulase) 195. 47 2 97.74 71.343 ** P<0.01
T (Substrate) 1. 64 1 1.64 1.197 P<0.05
vV XY 3.03 8 ) 0.15
VvV XY 0.27 4 L 22 0.76 1.37
T XY 1.23 2 0.14
VXY X T 2.53 g 0.32
L Total 204.97 29 7

% % ! Significant at 1% Level
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Figure 1. Reactivation of residue of digested

residue of digested substrates
(dried at {607

S:; x—x—x treated residue of digested
substrates (190C for 30 min.
and 60 mesh, enzyme digesteq,
washed, dried at 60TC.,
heated at 190T.

and milled?60 mesh.

for 30min.

S:; A—a&—a initial substrates(heated at 190
. for 30 min. and  milled

{ 60 mesh.
Reactionary condition; PH. 5.0 substrate
0.25 mg temperature 40T.

reaction time 96 hr.
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