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Characterization of a Xylanase Produced by Bacillus sp. N-25
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Abstract — To increase the efficency of utilizing cellulosic biomass, a potent xylanase producing
bacteria was isolated and identified as Bacillus sp. N-25. Extracellular xylanase from Bactllus sp.
N-25 was partially purified by ammonium sulfate precipitation, DEAE-Sephadex A-25 and Sephadex
G-100 column chromatographies. The xylanase was single fraction on chromatography and was
true xylanase without cellulase activity. The enzyme was stable at pH 6~8 and 80% activity was
remained at 50T for 30 min, but was inhibited by Hg** , Ag’* and Mn?". From the fact that
the major end product was xylose, we suggested that the enzyme is an exo-xylanase which may

be a prime candidate for industrial use.
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Table 1. Characteristics of the isolated strain N-25.

1. Morpholegical characteristics

Form rod

Size (0.8 X3.7—5 um

Motility motile

Gram stain positive

Spore 0.8X1—-12 um
elipsoidal, central

Sporangium swollen negative

2. Cultural characteristics

Nutrient agar slant white, echinulate

Nutrient broth uniformly turbid

Gelatin liquefaction positive
Colony
form irregular
elevation raised
margin lobate
pH for growth in nutrient broth pH 5~9

Temp. for growth in nutrient borth 20~50C at pH7

3. Physiological characterstics

Hydrolysis of starch positive
Hyvdrolysis of casein positive
Catalase positive
Indole production negative
Methyl-red positive
Voges-proskauer positive
Utilization of citrate positive
Reduction of nitrate to nitrite positive
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Fig. 1. Column chromatogram of xylanase from Bacillus
sp. N-25 on DEAE-Sephadex A-50.

The elution was carried out 50 mM phosphate buffer
(pH 7.0). Column dimension was 1.8X70 cm and flow
rate; 20 mi/hr.
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Fig. 2. Gel filtration of xylanase from Bacillus sp. N-
25 on Sephadex G-100.

Elution was carried out with 50 mM phosphate buffer
(pH 6.5). Column dimension was 2.5X120 cm and flow
rate was 20 mi/hr.
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Table 2. Purification summary of xylanase from Bacillus sp. N-25

Purnification step Total vol. Total activity Total protein Specific Yield
(ml) (U (mg) activity (U/mg) (%)
Culture filtrate 910 991.9 1161.6 0.85 100
Ammonium sulfate precipitation 150 481.3 334.7 143 48.5
DEAE-Sephadex A-50 90 225.3 45.6 5.7 25.7
Sephadex G-100 30 29.7 4.6 6.5 2.9
100 ¢ 100
E‘? e
= by
o =
2 60 5
% g 60F
el J—
3 :
3 =
5 2 40}
& o
oz
20
20F
4 i A 1 i ] ] I
i 1 4 5 6 7 8 9 10

10 20 30
Heating time {min)

Fig. 3. Thermal stability of Bacillus sp. N-25 xylanase.
The enzyme was preincubated at 50, 55, 60 and 65
C, respectively for various lengths of times and the
residual activity was determined.
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Fig. 4. pH stability of Bacillus sp. N-25 xylanase,
The pH was adjusted with 25 mM acetate (pH 4~5.5),
25 mM maleate (pH 6, 6.5), 25 mM Tris-HCI] (pH 7~8)
and 25 mM glycine-NaOH (pH 9, 10). The mixture was
incubated at 30C for 10 hr and the residual was deter-
mined.

Table 3. Effects of various compounds on xylanase
from Bacillus sp. N-25

Compound (5 mM} Relative activity (%)

Control 100
MnS0,-4H,0 49
CaCl;- 2HO 92
Mg804 94
EDTA 91
AgNO; 36
FE‘SO4 " 7H30 92
CoCl, 64
CuCi.- 2H,O 73
HgC]z 0

ohe ZHE VAEAE Zte (1D 22 FA ™t
FAoF6 A2l BN aLRs 4ES HPLC=
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Table 4. Substrate specificity of xylanase from Bacillus

sp. N-25
Substrate activity
Xylan 1.68
Carboxymethyl cellulose 0
p-Nitrophenyl-B-xyloside 0
X,
Xy
A

Fig. 5. HPLC chromatogram of hydrolyzates of xylan.
A mixture of Oat spelts xylan (10 mg) suspended in
50 mM phosphate buffer (pH6.5) and xylanase (12.5
units) was incubated at 40C for 12 hr (X,: xylan, X;:
xylose, G; glucose)
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