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Abstract
Sawanon, S.! and Kobayashi, Y.2
Studies on fibrolytic bacterium Butyrivibrio fibrisolvens isolated from

sheep rumen
Songklanakarin J. Sci. Technol., 2007, 29(2) : 351-361

Fibrolytic Butyrivibrio fibrisolvens was an attractive target for genetic engineering in rumen bacteria.
The experiment was initiated in making culture collection of this species, some of which may be useful as
candidate strain in the future. Hay suspended in sheep rumen was used as the source of isolates. The source
was enriched with filter paper degradation, diluted with an anaerobic solution and used for pure culturing by
aroll tube technique. After colony forming, Gram-negative curved rods bacteria were selected and screened
for further identification with volatile fatty acid (VFA) profiling and 16S rDNA sequencing. Fibrolytic
strains were selected to find fibrolytic enzymes and attachment to and digestion of various fibers. Forty-
seven strains of Gram-negative curved rods were isolated. After determining cellulase, xylanase activities
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and VFA profile, 2 strains were chosen and employed for 16S rDNA sequencing. Both strains producing
butyrate were B. fibrisolvens. Of these 2 strains, most fibrolytic S-28 was selected. The strain S-28 could
degrade natural fibers but not cellulose and showed strong attachment to them. A strong xylanase activity
was detected and presence of cellulase, B-glucosidase, B-xylosidase, o-L-arabinofuranosidase and -
cellobiosidase were also demonstrated.

Key words : rumen bacteria, fiber digestion, Butyrivibrio fibrisolvens
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Table 1. Cellulase and xylanase activities of B. fibrisolvens S-28 grown in glucose, cellobiose and xylan

medium.
Medium  Intracellular Extracellular Total Extracellular  Total protein  Specific activity
activity activity activity portion of  (intracellular) (intracellular)
(nmol min®  (nmol min"  (nmol min™  total activity (mg ml" (nmol min™'
ml”' culture) ml’ culture) ml” culture) (%) culture) mg” protein)
Cellulase
Glucose 0.29+0.09° 2.08+0.10° 2.37° 87.8" 0.009+0.00° 32.22°
Cellobiose 0.89+0.19" 2.49+0.03" 3.38" 73.7° 0.076+0.01" 11.71¢
Xylan 3.47+0.10° 2.81+0.22° 6.28" 44.7¢ 0.057+0.01° 60.88"
Xylanase
Glucose 0.71+£0.21°¢ 4.61£0.09 5.32° 86.7° 0.009+0.00° 78.89"
Cellobiose 1.80£0.40° 4.73£0.38" 6.53" 72.4° 0.076+0.01" 23.68°
Xylan 10.81+0.47* 12.49+0.16" 23.30° 53.6° 0.057+0.01° 189.65"

Values are means * standard deviations from three replications of enzyme assay or protein assay
*»¢Means within the same column followed by different letters are significantly different (P < 0.05).
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Figure 1. The phylogenetic tree showing relationships of 16S rDNA sequences of different
isolates of Butyrivibrio. The tree was constructed using neighbor-joining analysis
of a distance matrix obtained from a multiple-sequence alignment. Eubacterium
rectale was used as an out-group sequence. The scale bar represents genetic
distance (1 substitution per 1000 nucleotides). Numbers given at the nodes
represent bootstrap percentage values (> 95), which show reliability of branching.
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Table 2. Cellulase, xylanase, B-glucosidase, B-xylosidase, o-L-arabinofuranosidase,
B-cellobiosidase, and acetylesterase activities of B. fibrisolvens S-28 grown

in xylan medium.

Enzyme activity

Intracellular activity
(nmol min™" ml" culture)

Specific intracellular activity
(nmol min" mg"' protein)

Cellulase 3.47 60.88
Xylanase 10.81 189.65
B-glucosidase 7.31 126.82
B-xylosidase 5.50 95.35
B-cellobiosidase 2.55 44.22
o-L-arabinofuranosidase 7.35 127.47
Acetylesterase 0.00 0.00
@ (b)
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Figure 2. Growth curves of B. fibrisolvens S-28 (a) on glucose, cellobiose and xylan medium,
(b) on filter paper, orchard grass and rice straw powder medium.
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Table 3. Adhesion of B. fibrisolvens S-28 and OB156 on fiber powder after

incubated at 37°C for 30 min.

Adhesion (%)
Fiber powder -
S-28 OB156'
Filter paper 81.0£2.26" 47.0+3.04"
Alfalfa 47.6+1.78" 43.3+2.96°
Orchard grass 68.5+3.00° 26.8+1.29°
Rice straw 73.1£1.75° 25.1%1.76°

Values are means + standard deviations from four replications of adhesion assay.
" Butyrivibrio fibrisolvens strain OB156 (Kobayashi et al., 1998)
»be4 Means within the same column followed by different letters are significantly

different (P < 0.05).
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Table 4. Dry matter digestibility of B. fibrisolvens S-28 and OB156 after

incubated at 37°C for 72 h.

Digestibility (% DM)

Fiber powder

S-28 OB156'
Filter paper 0.5+0.37° 0.0
Alfalfa 12.740.82* 0.0
Orchard grass 4.61.61° 0.0
Rice straw 4.040.42° 0.0

Values are means * standard deviations from three replications of dry matter

digestibility.

¥ Butyrivibrio fibrisolvens strain OB156 (Kobayashi et al., 1998)
*»¢Means within the same column followed by different letters are significantly

different (P < 0.05).
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