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Abstract — The optimal conditions for cellulase and xylanase production by Trichoderma reesei
28217 were studied for enzymatic deinking of old newspaper. The amounts of cellulase and xyla-
nase from the strain was varied by initial medium pH, Tween 80, inoculum size of spore suspen-
sion, and carbon and nitrogen sources. The optimal conditions for cellulase production were pH
50~6.5, 0.02% of Tween 80, 0.5~1.0% of inoculum size of spore suspension (1X107/mf), cotton-
seed meal as nitrogen source, and corn flour as carbon source. On the other hand, the optimal
conditions for xylanase production were pH 6.5, 0.01% of Tween 80, corn steep liquor as nitrogen
source, and disintegrated old newspaper as carbon source. The inoculum size for xylanase produc-
tion was the same as for cellulase production. The concomitant production of cellulase and xylanase
in shake flask culture was efficiently induced in the medium containing 0.5% cottonseed meal
as nitrogen source and 1.0% old newspaper and 2.0% corn flour as carbon sources. In this case
the activities of cellulase and xylanase produced were 6.11~7.22 IU/m/ and 97.7 IU/m/, respectively.
However, the cellulase production in 5/ fermentor scale was slightly decreased compared with
that in flask scale. Moreover, xylanase production was severely reduced in a fermentor scale.
The study for the reason of decreased enzyme production in fermentor is further needed.
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Fig. 1. Effect of initial pH of medium on enzyme pro-
duction.
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Table 1. Effect of Tween 80 on the production of cellu-
lase and xylanase by Trichoderma reesei ATCC 28217

Concentration  Final CMCase Xylanase
of Tween 80 pH activity activity
(%) (%) (%)
0 3.60 81.0 92.8
0.01 3.25 85.2 100.0
0.02 2.98 100.0 90.5
0.05 3.14 96.3 85.7
0.10 2.98 96.2 85.6
0.20 2.97 96.3 83.4
0.50 2.76 96.3 83.4

Temperature, 30C; initial pH, 5.5; culture tme, 7
days; shaking speed, 130 rpm.

Table 2. Effect of inoculum size on the production of
enzymes by Trichoderma reesei ATCC 28217,

[noculum Final CMCase Xylanase
size pH activity activity
(%) (%) {%)

0.5 2.83 100.0 100.0
1.0 2.94 100.0 04.8
2.0 2.77 91.0 87.5
4.0 277 90.7 94.9
10.0 2.73 84.5 59.9

Spore suspension (1X107 spore/m/) was inoculated in
flask containing 50 m/ of liquid culture broth.
Temperatue, 30C ; initial pH, 5.5; culture time, 7 days;
shaking speed, 180 rpm.
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Table 3. Effect of various nitrogen sources on the pro-
duction of cellulase and xylanase by Trichoderma reesei
ATCC 28217 when grown in shake flask culture contai-
ning 3% Sigmacell as carbon source

Nitrogen sources  Final CMCase Xylanase

(1%) pH activity activity

(IU/md) (IU/mi}
Polypeptone 8.20 ND ND
Yeast extract 8.20 ND ND
Skim milk 2.40 6.85 37.4
Corn steep liquor  6.60 12.77 177.6
Cottonseed meal 4.60 13.2 138.8
Dry yeast 2.80 ND 19.4
Soybean flour 8.20 ND ND

ND; not detected.
Temperature, 30C; initial pH, 5.5; culture time, 7
days, shaking speed, 180 rpm.

Table 4. Effect of various carbon sources on the produ-
ction of cellulase and xylanase by Trichoderma reesei
ATCC 28217 when grown in shake flask culture contai-
ning 0.1% polypeptone as nitrogen source

Carbon sources  Final CMCase Xylanase
(1%) pH activity activity

(IU/mi) (IU/mi)
Sigmacell 2.18 1.85 ND
Avicel 241 3.89 ND
Wheat bran 8.20 ND 944
Sawdust 7.00 ND ND
Disintegrated ONP  6.00 ND 113.7
Rice hulls 7.10 ND 194
Rice bran 6.60 3.70 113.7
Bean chaff 8.10 ND ND
Corn flour 4.70 4.26 30.5

ND; not detected, ONP; old newspaper.
temperature, 30C ; initial pH, 5.5; culture time, 7 days;
shaking speed, 130 rpm.
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Table 5. Effect of combination between nitrogen and carbon sources on the production of enzymes by Trichoderma

reesei ATCC 28217

N-Sources C-sources Final pH CMCase activity Xylanase activity
(IU/mi) (IU/mi)
0.5% CSL 0.5% ONP 7.04 3.33 99.9
0.5% CSL 1.0% ONP 7.00 3.70 137.6
0.5% CSL 2.0% ONP 6.60 3.70 111.0
0.5% CSL 3.0% ONP 5.72 3.70 88.8
0.5% CSL 4.0% ONP 4.75 4.07 28.9
0.5% CSM 2.0% ONP 7.44 ND 82.1
05% CSM 3.0% ONP 7.45 ND 88.8
0.5% CSM 4.0% ONP 7.70 ND 83.3
05% CSM 50% ONP 6.65 ND 86.6
(0.5% CSM 20% CF 7.02 4.82 18.1
05% CSM 3.0% CF 5.75 5.92 19.9
0.5% CSM 4.0% CF 4.71 6.48 22.2
0.5% CSM 2.0% CF 4.20 6.48 194
0.5% CSM 1.0% ONP+2.0% CF 6.61 6.11 97.7
0.5% CSM 1.0% ONP+3.0% CF 599 6.29 82.1
0.5% CSM 1.0% ONP+4.0% CF 5.45 6.85 62.2
05% CSM 1.0% ONP+50% CF 5.68 5.92 40.0
0.5% SF 1.0% ONP+2.0% CF 7.00 .18 106.6
0.5% SF 1.0% ONP+3.0% CF 6.92 6.11 102.1
0.5% SF 1.0% ONP+4.0% CF 6.80 6.48 93.2
0.5% SF 1.0% ONP+5.0% CF 3.34 3.05 278
0.5% CSM 0.5% ONP+2.5% CF 6.60 6.94 79.9
0.5% CSM 1.0% ONP+2.0% CF 7.19 7.22 97.7
0.5% CSM 1.5% ONP+1.5% CF 7.15 6.90 97.6
0.5% CSM 2.0% ONP+1.0% CF 6.80 6.29 102.1
0.5% CSM 2.5% ONP+05% CF 6.74 6.11 120.0
0.5% CSM 3.0% Avicel 2.98 8.88 28.8

CSL; corn steep liqguor, ONP; old newspaper, CSM; cottonseed meal, CF; corn flour, SF; soybean flour.

temperature, 30C ; initial pH, 5.5; culture time, 7 days; shaking speed, 180 rpm.
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newspaper; nitrogen source, 0.5% cottonseed meal
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