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Isolation of cellulose-degrading bacteria and effective of corncob and

water hyacinth decomposition using as substrates
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ABSTRACT: The object of this research was to isolate cellulose-degrading bacteria. The experimental
design was completely randomized design of three replications. The effective cellulase production
was studied observing clear zone on CMC medium. The cellulase activity at 30 and 50°C was
estimated using corncob and water hyacinth as substrates. The data analysis was measured by
reducing-sugar assay. The results showed that the selected bacteria can produce cellulase at high
temperature. The ratio of clear zone width per colony width was significantly difference. The
bacteria were identified by /65 rRNA gene as Bacillus sp. strain BDHGLO04, Bacillus sp. strain
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ST-R7 and Alcaligenes sp. BZC5 were 99, 99 and 98% of similarity, respectively. From the test
of corncob and the water hyacinth decomposition, the cellulase activity was higher than that of
control. Especially, the use of corncob or water hyacinth with Bacillus sp. strain BDHGL04 were
132.44 and 138.37 mg/ml respectively at 50°C. The optical density of bacteria was 0.49 at 600 nm,
representing 10® CFU/ml. The both cellulose-degrading bacteria were used to produce an inoculum
for accelerated compost decomposition and it was found that the highest decomposition rate of
up to 27.22 mg/day at 2 weeks. Hence, the selected bacteria is possible to produce inoculum for

decomposition accelerator of the compost that contains corncob and water hyacinth.
Keywords: cellulose-degrading bacteria, compost, corncob, water hyacinth
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Table 1 The average of clear zone width per colony width ratio of selected bacteria 8 isolates at

30 and 50°C
No. Bacteria The average of clear zone width per colony width ratio (Z/C)
Temperature at 30°C Temperature at 50°C

1 SS4 0.70™ 0.00°
2 w4 1.96° 2.33%
3 CL1 1.28% 2.33%
4 CS1 0.22° 0.14°
5 CW 0.62" 0.55%
6 CL2 0.21° 0.33°
7 CS 1.22% 2.80°
8 CL 0.78™ 0.97%

F-test ** **

(%) cv 40.96 78.31

The mean values followed by different letters indicate significant differences (** p < 0.01) between treatments

according to a Duncan’s new multiple range test.
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Figure 1 The cellulase activity in each treatment by using a) corncobs and b) water hyacinth substrate
at 30°C, the mean values followed by different letters indicate significant differences
(p < 0.01) between treatments according to a Duncan’s new multiple range test. T1: control,

T2: CL1, T3: CS, T4: W4
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Figure 2 The cellulase activity in each treatment by using a) corncobs and b) water hyacinth substrate
at 50°C, the mean values followed by different letters indicate significant differences (p < 0.01)
between treatments according to a Duncan’s new multiple range test, T1: control, T2: CL1,

T3: CS, T4: W4
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Figure 3 The bacteria number of a) Bacillus sp. strain BDHGL04 (CS) and b) Bacillus sp. strain ST-R7
(CL1) related optical density of 0.4, 0.8 and 1.0 at 600 nm
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Table 2 The decomposition rate of compost from corncob and water hyacinth by litter bag method

Treatment Average of decomposition rate (mg/day)
Week
0 2 4 6 8 10 12
T1 0.00 21.16° 13.89° 14.51 11.12° 9.45° 8.92°
T2 0.00 27.22° 20.39° 15.63 13.20° 12.84° 13.20°
F-test ns * > ns * * *
CV (%) 0 4.28 5.98 8.37 6.01 10.20 7.08

The mean values followed by different letters indicate significant differences (** p< 0.01 and * p<0.05) between

treatments according to a Duncan’s new multiple range test. T1 = uninoculation (control) T2 =

inoculation
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