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Studies on the Hydrolysis of Holocellulose with Trichoderma viride Cellulasc*!

——(1) Effects of the treated substrate——

Tae-Seong Cheong*2. Du-Sik Min*?

In this study, enzymatic hydrolysis of the holocellulose from Alnus hirsuta (Spach) Rupr.
(8-14 yr's) was investigated using crude cellulase preparations of Trichoderma viride Pers. ex. Fr.
SANK 16374. And conducted on the optimum condition of the treated substrate for saccharification.

A strain of Trichoderma wviride Pers. ex. Fr. SANK 16374 was found to be highly eficient for
the cellulase productivity, especially in the submerged culture process.

The culture medium used in this experiment was prepared from an extract of wheat bran
consisting also of KHy; PO, 10, (NHy)2 SOs 3, NaNO; 3, and MgSO.7H,0 0.5g/1. Cellulose powder
(Toyo filter paper, 60 mesh) was found to be an importent factar for inducing the cellulase
formation. And the cellulase produced in the culture fluid was salted out quantitatively by the use
of ammonium sulfate (Fig. 1)

Reducing sugar was determined by the Dinitrosalicylic acid (DNS) method,using reagents
prepared according to the method of Sumner (1925). The results obtained were summerized as
follows;

1. The method of delignification were treated by the Peracetic acid (PA) method, according to
the method of Toyama (1970). The yield of holocellulose were decreased in accordance with
increasing concentration of Peracetic acid solution; delignification of Alnus hirsuta Rupr. with 20%
Peracetic acid was satisfied for 48 hours and 40%~60% peracetic acid was satisfied for 24 hrs:

2. The substrate (holocellulose) was changed casely into fine powder with enzymatic hydrolysis
and cellulase exhibits optimum activity on the reducing sugar formation from substrate at the
range of 60-100 mesh.

3. The reducing sugar formation increased in accordance with increasing dry temperature on
holocellulose substrate was found to be 190-4-5°C.

4 The optimal heat treated time of holocellulose substrate was found to be 45 min. for the
reducing sugar formation showed the best products. The reducing sugar formation did not show

statisticaly significent difterences at 5% levels by heat treated time for 45 min. and 60 min.
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Fig. 1. Preparation of enzyme
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(Table 1. The yield of Holocellulose made from
the wood of Alnus hirsuta Rupr.
treated with Peracetic acid solution(PA)

Reaction Concentration of Peracetic acid solution
Time 20% 40% 60% Average
24 hr 74.3 67.2 62.5 68%

48 70.9 62.8 56. 4 63
72 n 68. 2 57.5 52.6 60
96 » 60.4 57.3 52.6 56
120 7 60.3 51.8 49.5 53

Average 67 59 54

Table. 2. Analysis variance for the Table [.

Factor df S.§ M.S F P

Reaction time! A) 4 689.6 172.4 11. 65** P>O 01
ConontrationPA(B) 2 803.6 401.8 27.15** P>0.01
AXB 8 5.7 0.71 0.05 P<0.05
Error 15 222.0 14.8
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Fig. 2. Effect of holocellulose powder on saccharify-
ing activity.
reaction PH 5.0, Tv cellulase 0. 5ml
reaction temp. 40°C, holocellulose 0. 5g
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Fig. 3. Effect of dry temperature on holocellulose
powder.

reaction PH 5.0, Tv cellulase 0.5ml
reaction temp. 40°C, holocellulose powder 60
mesh, dry temp. time 30mim.
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Fig. 4. Effect of heat treated time on substrate.
reaction PH 5.0, Tv cellulase 0.5ml
reaction temp. 40°C, holocellulose powder 60
mesh. holocellulose 0.5g.
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