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Production of Xylanase by Bacillus stearothermophilus
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Seoul 136-701, Korea

A bacterial strain capable of producing high level of extracellular xylanase was isolated from soil.
The characteristics of the isolated strain No.236 were identified to be Bacillus stearothermophilus.
The maximal xylanase production was observed in the medium containing 0.75% xylan, 0.35% yeast
extract, 1.06% K,HPO, and 0.05% CaCQO, with initial pH of 6.5 when the strain was cultured at
50°C for 28 hrs with reciprocal shaking. Hydrolysis of xylan by the xylanase revealed that xylose
was the only product of the reaction. This suggested that the enzyme produced by Bacillus stearother-
mophilus No. 236 was an exo-acting xylanase.
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Fig. 1. Electron photomicrograph of the strain No. 236.
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Table 1. Morphological and biochemical characteris-
tics of the isolated strain No.236.

Factor Characteristics

rods/1.0x4.0 um

positive

Type and size
Gram staining
Endospore endospore forming
Flagella peritrichous

Colonies on agar plate circular entire convex

Oxygen requirement positive
Catalase production negative
Growth temperature 30 - 65 (°C)
Growth pH >5.8
NaCl tolerance <4%
H,S production negative
Acid from carbohydrates positive
Starch hydrolysis positive
Gelatin liquefaction positive
Nitrate reduction positive
Indole production negative
Voges-Proskauer test negative
Oxidase test negative
Methy! red test positive
Casein hydrolysis negative
Citrate utilization negative

Xylan 2} 7}4£3]

Ammonium sulfate 2 HJAF=]3 T4E AE,
50ColA xylan & Falabmis A7 RAEE
paper chromatography 2 #+4stgct, gz
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Table 2. Effect of carbon sources on the production
of xylanase by Bacillus stearothermophilus No. 236.
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Table 3. Effect of xylan concentration on the produc-
tion of xylanase.

Carbon Final Cell Xylanase Xylan Final Cell Xylanase

pH growth activity pH growth activity
(0.5%) (0.D.640) (units/mi) (%) (0.D.640) (units/ml)
Xylan 6.72 0.75 0.45 0.50 6.79 0.90 0.45
Xylose 6.77 0.85 0.04 0.75 6.78 0.94 0.55
Arabinose 6.77 0.60 0.07 1.00 6.76 0.95 0.45
Glucose 6.99 0.60 0.04 1.25 6.75 1.05 0.45
Soluble starch 6.90 0.80 ND 1.50 6.73 1.20 0.40
Dextrin 6.99 0.80 0.04 2.00 6.71 1.35 0.40
Cellulose 7.00 0.60 ND Cultivation was carried out for 26 hrs at 50°C in the medi-
Glycerol 6.99 0.60 ND um containing 0.1 % peptone.

Cultivation was carried out for 26 hrs at 50°C in the medi-
um containing 0.1% peptone and 0.5% carbon source.
ND: not detected
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Fig. 2. Induction of the xylanase produced by Bacil-
lus stearotheromophilus No. 236.

Non induced cells were harvested from a 30 hr culture
in the glucose medium, and then washed, transferred to
the inducing culture medium containing 0.5% inducers.
Temp. 50°C. Initial pH 7.0.

glucose: (1- 0 xylan: @ — @

methyl-8 -D-xylopyranoside: m - ®
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Table 4. Effect of nitrogen sources on the xylanase
production.
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Table 5. Effect of metal ion on the production of
xylanase.

Nitrogen Final Cell Xylanase Metal ion Final Cell Xylanase
pH growth activity pH growth activity
(0.D.640)  (units/ml) (0.D.640) (units/m)
Control 7.00 0.85 ND Control 6.64 1.00 0.25
Peptone 6.58 0.99 0.54 MnSO, 25mM 6.64 1.10 0.12
Meat extract 6.66 1.10 0.54 50mM  6.64 0.95 0.51
C.S.L. 6.43 1.10 0.15 7.5mM  6.62 0.72 0.17
Yeast extract 6.23 1.50 0.84 10.0mM  6.61 1.10 0.27
Tryptone 6.29 0.61 0.15 MgSO0, 25mM  6.62 0.90 0.51
Casein 6.80 1.40 0.21 50mM  6.62 0.80 0.36
Soytone 6.19 1.35 0.54 7.5mM  6.61 0.90 0.36
NH,NOy 6.90 0.90 0.12 10.0 mM  6.57 0.95 0.09
NH,H,PO, 6.62 0.90 0.18 CaCO4 256mM  6.74 0.85 0.28
(NH,),HPO, 7.00 0.90 0.18 50mM  6.81 1.10 0.36
(NH;),CO 7.12 0.84 0.12 7.5mM  6.80 1.10 0.28
NH,C] 6.81 1.10 0.21 10.0 mM  6.86 1.40 0.04
(NH,),50, 6.85 0.90 0.24 Cultivation was carried out for 26 hrs at 50°C in the medi-
KNO, 6.96 0.88 0.24 um containing 0.75% xylan, 0.35% yeast extract, 1.06%

Cultivation was carried out for 26 hrs at 50°C in the medi-
um containing 0.5% xylan and 1/50 M inorganic nitro-
gen compound or 0.5% organic nitrogen compound indi-
cated in the table.
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Table 6. Effect of pH on the production of xylanase.

Initial Final Cell Reducing su- Xylanase
pH pH growth  gar produced activity
(0.D.640) (xmole/ml) (units/ml)
6.0 5.9 1.5 4.50 0.30
6.5 6.2 1.5 18.33 0.79
7.0 6.7 1.4 22.50 0.64
7.5 7.0 1.4 23.33 0.55
8.0 7.3 1.3 17.50 0.49

Cultivation was carried out for 26 hrs at 50°C in the medi-
um containing 0.75% xylan and 0.35% yeast extract.

oAx Buga e (18).
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Table 7. Effect of temperature on the production of
xylanase.
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Table 8. Composition of optimal medium for the
xylanase production.

Tempe- Final Cell Re;gg;l: g Xylanase
rature pH growth produced activity
(°C) (0.D.640) (zmole/ml) (units/ml)
30 6.6 1.3 9.17 0.31
37 6.6 1.3 13.33 0.42
45 6.5 1.4 16.33 0.48
50 6.6 1.4 16.33 0.48
50 6.6 1.4 25.73 0.84
55 6.7 14 18.33 0.80
60 6.8 1.5 6.58 0.25

Cultivation was carried out for 26 hrs at the various tem-
peratures indicated in the table. The medium was con-
sisted of 0.756% xylan and 0.35% yeast extract.
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Fig. 3. The profile of the xylanase production during
cultivation of Bacillus stearothermophilus No. 236 in
shake-flask culture.
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Fig. 4. Paper chromatogram of hydrolysates of xylan.
Paper chromatography on Whatman No.1 filter paper.
The developing solvent was composed of n-butanol: pyri-
dine: water =6:4:3 (v/v), Sugar spots on the paper were
detected by aniline hydrogen phthalate method.
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