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Isolation, Identification and Characterization of a
Cellulose-degrading Bacterial Strain from the Rumen of Sheep
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Hohhot, Inner Mongolia 010018, China)
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Abstract: A bacterial strain named as WH-1 that can degrade cellulose was isolated from the rumen of the
Mongolia sheep. The isolate was identified as Butyrivibrio fibrisolvens based on phenotypic and morphol-
ogic properties, the G+C mol% content of DNA and the 16S rRNA gene sequence analyses. In addition, the
phylogenetic analysis of the 16S rRNA sequence also indicated that the isolate grouped closely with other
members of Butyrivibrio fibrisolvens. The primary factors affecting the degradative ratio of cellulose were
examined. The highest degradative ratio of filter paper reached 16.81%+2.99% under the conditions of 37°C,
pH 7.0, inoculum size being 25%, and the percentage of cellobiose in total carbon sources being 20% within
72 hours of fermentation.
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Fig. 1 Transmission electron micrograph of WH-1 in the
exponential growth phase(x6000)
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Table 1

Physiological and biochemical characteristics
of strain WH-1

Tests of physiological and

. . .. Results
biochemical characteristics v

Acids from

Glucose +
Mannitol -
Lactose -
L-arabinose A
Raffinose -
Sorbitol _
Salicin +
Maltose -
Melibiose -
Fructose +
Glycerol -

Sodium lactate

Galactose
D-xylose

Cellobiose

+ o+ o+ o+

Cellulose

Catalase

Nitrate deoxidize +
H,S synthesis -
Motility +

Fermentation style Anaerobic

Note: +: Positive reaction; —: Negative reaction.

1 M

bp
2000
1000

500

250
200

2 PCR # #7489 T BE HE 52 A R 0k

Fig. 2 Agarose gel electrophoresis of PCR-amplified 16S
rRNA gene fragments

M: DNA marker, DL2000; 1: PCR-amplified 16S rRNA gene
fragments of WH-1.

GenBank EU684229
225 HTF 16S rRNA HE KA B HIEE:
16S rRNA Blast
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Fig. 3 Phylogenetic tree based on 16S rRNA sequence data
Note: The numbers at each branch points indicate the percentage supported by bootstrap; Numbers in parentheses are the 16S rRNA se-
quences accession number in GenBank; Bar, 2% sequence divergence.
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Table 2 Effect of culture conditions on the degradative ratio of cellulose

The ratio of cel-

o Cellulose dis- Cellulose dis- Inoculum Cellulose dis- S Cellulose dis-
Temperature(°C) o pH 0 e 70 0 lobiose in carbon o
appearance(%) appearance(%) size (%) appearance(%) appearance(%)
sources(%)
20 12.39£0.60" 5 0.00+0.00° 10 10.40+1.15" 0 6.23+1.01°
30 12.91+1.06° 5.5 0.10+0.03* 15 9.89+1.62° 10 15.13+£3.97°
37 15.90+1.84° 6 4.87+0.89°¢ 20 14.65+1.50° 20 16.81£2.99%
39 15.19+0.65° 6.5 10.78+1.62° 25 16.23+2.36" 30 16.25+0.99*
45 12.08+0.79" 7 16.10+1.13" 30 15.2143.66° 40 16.01+1.95°
50 1.59:+0.34° 7.5 15.7241.23" 50 12.42+3.08%
8 12.23+2.64°

Note: The values of cellulose disappearance in the graph are: X +s; a-f: X s within the columns of cellulose disappearance with different
superscripts are significantly different.

2 37°C pH 7.0 fibrisolvens (1,
25% 20%
WH-1 , 72 h Butyrivibrio fibrisolvens
16.81%2.99%, 0.80 TU/mL: L o ‘
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3 & FBh
% X W
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ogy and Biology Reviews, 2002, 66(3): 506—577.
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