s EARd 9 eks] «] ¢ 50(5) 713~720, 2008

J. Anim. Sci. & Technol. (Kor.) 50(5) 713~720, 2008

Isolation and Identification of Hydrolytic Enzyme-producing

Bacteria from Spent Mushroom Substrate
Young Il Kim, Se Hyung Jeong, Joon Sang Seok, Si Yong Yang, Jung Won Huh and Wan Sup Kwak

Animal Science, School of Life Resource and Environmental Sciences College of Natural Sciences,
Konkuk University, Danwol-dong 322, Chung-Ju, Chung-Buk, 380-701, Korea

ABSTRACT

This study was conducted to isolate and identify xylanase- and cellulase-producing thermophilic bacteria
from stacked spent mushroom substrates and to determine the optimal medium conditions for their growth.
Bacteria with the highest xylanase and CMCase activities were strain 3 and 201-7. Both of them were
identified as Bacillus spp. and named Bacillus subtilis KU3 and Bacillus subtilis KU201-7. The optimal
medium condition of Bacillus subtilis KU3 was obtained when 3% (w/v) of yeast extract and 1% (w/v) of

maltose were used as nitrogen and carbon sources,

respectively. That of Bacillus subtilis KU201-7 was

obtained when 0.5% (w/v) of yeast extract and 0.5% (w/v) of CMC were used as nitrogen and carbon

sources, respectively.
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Table 1. Xylanase activities of 1%-selected thermophilic microorganisms

Strain

Item
A B 3

6 7 8 7-1 201-7

Xylanase activity (50C) — +++ ++ o+

++ +++ + +++ +++

Y Xylanase activities were evaluated after 24 hr of incubation on plate count agar with 1% xylan.
2 4t represents excellent clear zone formation on the screening medium; ++ good; + fair; — negative.
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Table 2. Enzyme activities of 2"-selected thermophilic microorganisms™?
Enzyme activity (50°C) Strain
3 6 7 201-7
CMCase (unit/ml) 241 714 129 14.2
Xylanase (unit/ml) 330.2 69.2 165.3 203.4
Laccase (unit/min) 45x10 2 4.6x10 2 1.8x10 2 7.5x10 2
MnP (unit/sec) 5.3x107° 2.6x107° 2.6x107° 5.4x107°
Y Basal medium: 2.0%(w/v) Spent mushroom substrates + 0.5%(w/v) urea.
2 Highest enzyme activity during 0~36hr of incubation period.
coumaroyl acid 5) 2 ligninz} cellulose S} Laccase 2 20179 It A%

o]84& Ful(Campbell, 1992) A2 4
witell Alfrart e HARAE] wE

Fddkell QlolA] xylanases - 7o

%P o of

foH N o

30417kl A 7.5x10 2 unimin .2 713

By

MnP &L 3 201-7% #57} 747} 53x107°
5.4x107° unitlsec o2 TF FAA] o g

Table 3. Biochemical characteristics (carbohydrates) of strain 3 and strain 201-7

Strain Strain
Characteristics Characteristics
3 201-7 3 201-7

Glycerol + + Salicine + +
Ertythritol - - Cellobiose + +
D-Arabinose - - Maltose + +
L-Arabinose + + Lactose + -
Ribose + + Melibiose - -
D-xylose + - Saccharose + +
L-xylose - - Trehalose + +
Adonitol - - Inuline - +
B Methyl-xyloside - - Melezitose - -
Galactose - - D-Raffinose + +
D-Glucose + + Amidon + +
D-Fructose + + Glycogen + +
D-Mannose + + Xylitol - -
L-sorbose - - B Gentiobiose + -
Rhamnose - - D-Turanose + +
Dulcitol - - D-Lyxose - -
Inositol + + D-Tagatose - -
Mannitol + + D-Fucose - -
Sorbitol + + L-Fucose - -
a Methyl-D-mannoside - - D-Arabitol - -
a Methyl-D-glucoside + + L-Arabitol - -
N Acetyl glucosamine + - Gluconate - -
Amygdaline + + 2 ceto-gluconate - -
Arbutine + + 5 ceto-gluconate - -
Esculine + +
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201-7
100 | Bacilius subilis 299104
54 3

+ Bacilius amyioliquefaciens AF045057
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Bacillus aquaemans AF483625
43 2?,_’:%3 goidogenssis AFS47203
’7 24 Baciius cereus AEDT7013
Baciilus alcalophilus ¥7B436
L Bacillus cohnii X764 37
B3

Bacilius circulans AN043084

—95|— Bacilius benzosvorans D7E311

Bacillius acidovarahs X7 7789

100
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Fig. 1. Phylogenetic tree of strain 3 and strain 201-7 (Bacillus subtillis).
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Table 4. Cellular fatty acid composition of
strain 3 and strain 201-7
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lactose, B gentiobioseS °]&3to] ks A o ANTEISO 38.10 4420
Hom, 201-79L 3W FFT) o] §EkA] Hate '
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inulines ©]-&3ste] 4ks AT 1rolsA
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£35l= Aoz el AEZA Al 24 Cie1 Wllc 0.60 1.00
<& Table 4° AT, 3, 201-7¥ B Ciso Caso 3.69 2.44
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AU FEE o = By &
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Table 5. Effect of nitrogen sources and

concentration on total bacterial
counts???

. Strain

Item Strain 3 201-7

Nitrogen sources(1%) .-~ Logyo cfulg? -
Ammonium chloride - -
Ammonium citrate - -
Ammonium nitrate - -
Ammonia solution - -

Ammonium sulfate - -

Beef extract 4.46 6.65
Casamino acid 5.81 -
Casein 4.36 -
Malt extract - -
Peptone - 7.07
Skim milk 5.04 7.78
Soybean - -
Soybean meal 6.23 7.61
Soytone 6.14 7.00
Tryptone 6.18 7.67
Urea - -
Yeast extract 7.38 8.17

Y Basal carbon source : 1.0%(w/v) glucose.

9 The rate of growth was measured after 12hr of
incubation on plate count agar.

9 Culture : casein peptone 5g, yeast extract 2.5g,
dextrose 1g, agar 159 /.¢; “—" : no growth.

9 Colony-forming unit per gram of wet sample.
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Table 6. Effect of carbon sources and con-
centration on total bacterial
1).2),3)
counts

Iltem Strain 3 Strain 201-7

Carbon sources(1%) -+ Logo cfuig? -

CMC 7.60 8.75
Dextrose 7.49 8.57
Fructose 7.95 8.54
Glucose 7.30 8.32
Maltose 8.33 8.18
Molasses 8.30 6.76
Starch 7.88 8.34
Sucrose 6.70 8.08
Wheat flour - 8.40
Xylan 6.49 7.52
Xylose 7.85 7.79
Y Basal nitrogen source was yeast extract and

nitrogen concentration were 3% for strain 3 and
0.5% for strain 201-7.

2 The rate of growth was measured after 12hr of
incubation on plate count agar.

% Culture : casein peptone 5g, yeast extract 2.5g,
dextrose 1g, agar 15g /.£; “-" : no growth.

K Colony-forming unit per gram of wet sample.
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