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The High Production of Cellulolytic Enzymes using Cellulosic Wastes by a Fungus, strain FJ1. Yoo,
Seung-Soo, Kyoung-Cheol Kim, Young-A Oh, Seon-Yong Chung, and Seong-Jun Kim*. Department of
Environmental Engineering, College of Engineering, Chonnam National University, Gwangju 500-757, Korea - A
filamentous microorganism, strain FJ1, was isolated from completely rotten wood for the production of cellu-
lolytic enzymes. For the production of the enzymes, cellulolsic wastes were used as carbon sources of strain
FJ1 and rice straw showed higher enzyme activities than sawdust and pulp. The activities of CMCase, xyla-
nase, B-glucosidase, and avicelase were 2.95, 5.89, 0.45, and 0.12 unit/ml by use of rice straw, respectively. To
enhance production of the enzymes, the mixture substrate of rice straw and cellulosic materials were investi-
gated as carbon sources. The highest activities of CMCase, B-glucosidase, and avicelase were found in the
mixture of rice straw (0.5%, w/v) and avicel (0.5%, w/v), and the highest xylanase was obtained at the mixture
ratio of 0.71%(w/v) and 0.29%(w/v). Addition of 0.1%(w/v) peptone showed enhanced production of the cel-
lulolytic enzymes in which the activities of CMCase, xylanase, B-glucosidase, and avicelase were 19.23,
27.18, 1.28, and 0.53 unit/ml, respectively. The production of the enzymes using rice straw was efficiently
induced in the presence of avicel and pulp containing cellulose. In particular, a medium composed of rice
straw (0.5%, w/v) and pulp (0.5%, w/v) yielded larger cellulolytic enzymes: CMCase 24.3 unit/ml, xylanase
38.7 unit/ml, B-glucosidase 1.5 unit/ml, and avicelase 0.6 unit/ml. The filamentous microorganism, strain FJ1
utilized various cellulosic wastes as carbon sources and will be expected as a favorable candidate for biologi-
cal saccharification of cellulosic wastes.
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Table 1. Composition of fatty acids in the strain FJ1.

Fatty acid Content (%) in isolate FJ1
14:0 0.70
16:1 CIS (w7) 1.38
16:0 19.82
18:2 CIS 9,12/18:0a 49.69
Sum in Feature 8 28.04
18:0 0.37

Table 2. Comparisons of strain FJ1 with Trichoderma reesei to
the production characteristics of cellulolytic enzymes.

Cellulolytic enzyme activities

Cultivation (unit/ml) Refer-
ti d: - ice- B-glu-
ime (day) CMCase Y1 Avice- B-glu-  ence
nase lase cosidase
FI19 5 9.07 1256 045 0.54
T reesei®? 7 8.60 995 043 0.48
T reesei 7 8.30 0.75 1.65 18

3The cultivation of the strain were performed on Mandels medium under
same condition.

DT reesei KCTC 6952 was supplied from the Korean Collection for Type
Culture.
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Fig. 1. Effects of various cellulosic wastes on the cellulases pro-
duction in the liquid culture (30°C, 100rpm, Sdays). The bars
means 1 standard deviation.
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Fig. 2. Effects of the mixture substrates of rice straw and com-
mercial cellulosic materials on the cellulases produ~tion in the lig-
uid culture (30°C, 100rpm, Sdays). The bars means + standard
deviation and RS indicates rice straw.
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Fig. 3. Effects of mixture ratio of rice straw and avicel on the
cellulases production in the liquid culture (30°C, 100rpm,
5days). The bars means * standard deviation and RS indicates
rice straw.
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according to the concentration of peptone in the liquid cultures
(30°C, 100rpm, 5days). The bars means + standard deviation.
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