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Abstract

In the sheep and cattle’s rumen, facultative anaerobic cellulolytic bacteria were
isolated by using Hungate’s roll tube technique. In the 21 isolated species, one was
screened by its strong cellulolytic activity and identified as Cellulomonas fimi C-14
by inverstigate morphological, cultural, physiological characteristics and electron
microgram.

Optimum conditions of the cell growth and enzyme production were pH 6.5 and
30°C, Thiamine and biotin support a good growth of C. fimi C-14. In the enzyme
activities, Crystalline cellulose hydrolyzing activity, CMCase activity and g-glucosi-
dase activity were 20.6, 226.6 and 0.56(unitX10%/ml) at pH 6.0, 40°C.

By addition of fungal cellulase, enzyme activity was increased. Simultaneous
Saccharification Fermentation is better than two step fermentation in ethanol yield

with Saccharomyces cerevisiae DY 2.
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Table 1. Medium fpr isolation

(NH,),S0, 0.6% | MgSO,THO 0.06%

NaCl 0.6 CalCl,+ 2H,0 0.01

KH,PO, 0.3 L-Cysteine-HCl 0.0

K,HPO, 0.3 rumen fluid 5.0(V/V)

Cellobiose 0.2 CM Cellulose 1.0

Na,CO4 0.4 Agar 1.5

Yeast extract 0.2 plj 6.8

!
Table 2. Omelianski mq}‘ﬁdiﬁed medium

(NH,),S0, 0.6% M§504-7H20 0.06

NaCl 0.6 CaCl,-2H,0 0.01

KH,PO, 0.3 Yebst extract 0.2

K,HPO, 0.3 CM cellulose 1.0

Agar 1.5 pH 6.8
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Table 3. Cellulolytic activ1 ity of isolated m/o
Isojates BA-1 FB-3 V-4 BJ-2 i C-14 t K-13 ! MJ-11
Crude l
cellulase 0.38 0.22 0.12 0.03 0. 65 0.08 0.|31
activity }
1 hr reaction, absorbance at 550 nm, pH 6.5
Table 4. Characteristics of the Isolate C-14 and Cellulmonas species
Isolate C. flavigena C. uda C. fim
Morphological
Characteristcs
Form Irregular rod Rid Rod Irregular rod
Size (um) 0.6~1.0X2.5 0.6~1.0X2.0 0.5~1.0X1.6 0.5~1.0X2.5
Motility 4 » - +
Gram straining Varible Variable — Variable
Culture
Characteristics ‘
Agar slant Yellow Yellow Gray white  Yellow or White
Broth Uniformly Uniformly Uniformly Uniformly
turbid turbid turbid turbid
Gelatin liquefaction 4+ i -+ +
Filter paper lysis 4+ i + +
Colony
Form Circular Circular Circular Circular
Elevation Convex Conlvex Convex Convex
Margin Entire Entﬁre Entire Entire
Physiological
Characteristics ‘
Starch hydrolysis 4+ - -+ +
Litmus milk Acid Acid Acid Acid
Nitrate reduction -+ —|_ -+ -+
Methy! red -+ - +
Indole -+ + +
VP test — T — -
Catalase L _\IA + 4
Urease 4‘_ 4 -
NH; production — -+ + +
H,S production — 4 — —
2% Filter paper ¥ 2 test & o] 74 % 2. g2lzFel Ax
ATE F 29 za29 s sadd 3 AFAez: 44D C-149 Fo A - o) e
a9t 22 if% C-14¢& Adstgh. - Qe gY 54§ 2439 Hungate®®q) 9
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Table 6. Enzyme Activities of Fungal and

crude cellulase (unitX10%/mi)
A : B(ml) t iCy Cx  g-glucosidase
1:0 ) 720.6 227.6 0.56
0.5:0.5 ; =43.55 550.8 13.8
0:1 | 48.8 666. 6 26.6

A : Crude Cellulase,
B : Fungal cellulase at pH 6.0, 40°C
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Table 7. Synergistic effect by addition of
Fungal cellulase and Compprison
Two step Fermentation with 5.5
F. in Ethanol Yield

‘iMethod Ethanol Yield{(v/v%)

Enzymes
}Two‘step Crude cellulase 0.08
| Fungal cellulase 0. 62
Combination 5
IS.S.F. Combination 1. ﬁ
W %
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