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Isolation of Xylanase-producing Thermo-tolerant Bacillus sp. and Its Enzyme Production. Park, Young
Seo*, Mi-Young Kang, Hak-Gil Chang, Gwi-Gun Park, Jong-Back Kang!, Jung-Kee Lee?, and Tae-
Kwang OhZ Department of Food and Bioengineering, ' Department of Chemistry, Kyungwon University, Sungnam
461-701, Korea, “Microbial Enzyme R.U., Korea Research Institute of Bioscience and Biotechnology, Taejon 305-
600, Korea — Thermo-tolerant bacterium producing the xylanase was isolated from soil and identified as Bacillus
pumilus. This strain, named Bacillus pumilus TX703, was able to grow and produce xylanase at the culfure temperature
of 50°C. The maximuom xylanase production was obtained when 1% (w/v) birchwood xylan and 1% (w/v) soytone
were used as carbon source and nitrogen source, respectively. The biosynthesis of xylanase was under the catabolite
repression induced by glucose in the culture medium, and it was completely inhibited in the presence of 0.2% (w/v)
glucose. The maximum activity of xylanase was observed from pH 8.0 to 9.0 and from 50 to 60°C and the enzyme was
highly heat-stable, whose activity remained was over 50% at 80°C, and was quite stable from pH 5.0 to 10.0.
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Table 1. Carbon utilization pattern of the jsolated strain TX703 obtained from the Biolog Microbial Ydentification System™!

Carbon source Reaction Carbon source Reaction Carbon source Reaction
-Cyclodextrin - B-Methyl-D-galactoside - Methyl pyruvate +
P-Cyclodextrin + 3-Methy! glucose + Mono-methyl succinate -
Dextrin + -Methyl-D-glucoside - Propionic acid -
Glycogen - B-Methyl-D-glucoside + Pyruvic acid +
Inulin - o-Methyl-D-mannoside - Succinamic acid -
Mannan - Palatinose + Succinic acid -
Tweend0 - D-Psicose + N-Acetyl L-glutamic acid +
Yween80 - D-Raffinose - Alaninamide -
N-Acetyl-D-glucosamine - L-Mannose - D-Alanine -
N-Acetyl-D-mannosamine + D-Ribose + L-Alanine -
Amygdalin - Salicin + L-Alanyl-glycin -
L-Arabinose - Sedoheptulosan - L-Asparagine +
D-Arabitol - D-Sorbitol + L-Glutamic acid -
Arbutin + Stachyose - Glycyi-L-glutamic acid -
Cellobiose + Sucrose + L-Pyroglutamic acid -
D-Fructose + D-Tagatose - L-Serine -
L-Fucose - D-Trehalose + Putrescine -
D-Galactose - Turanose + 2,3-Butanediol -
D-Galacturonic acid - Kylitol - Glycerol +
Gentiobiose - D-Xylose + Adenosine +
D-Gluconic acid - Acetic acid - 2'-Deoxyadenosine +
o-D-Glucose + o-Hydroxybutyric acid - Inosine +
m-Inositol - [-Hydroxybutyric acid - Thymidine +
o-D-Lactose - Y-Hydroxybutyric acid - Uridine +
Lactulose - p-Hydroxyphenyl acetic acid - Adenosine-5'-monophosphate -
Maltose + o-Ketoglutaric acid - Thymidine-5'-manophosphate -
Maltotriose o-Valeric acid - Uridine-5'-monophosphate -
D-Mannitol + Lactamide - Fructose-6-phosphate -
D-Mannose + D-Lactic acid methyl ester - Glucose-1-phosphate -
D-Melezitose L-Lactic acid - Glucose-6-phosphate -
D-Melibiose - D-Malic acid - D-L-0-Glycerol phosohate -
o-Methyl-D-galactoside - L-Malic acid +

+, positive; -, degative
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Fig. 1. Effect of temperature on the cell growth and xylanase
production of B. pumilus TX703.
®, Cell growth; M. relative activity.
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Table 2. Effect of carbon sources on the xylanase production of
B. pumilus TX703

Carbon sources  Cell growth Xylanase activity Xylanase activity

(1%, wiv) (ODggq) Urml (%) /Cell growth
None 1.89 0.00 0 0.00
Glucose 1.29 0.00 0 0.00
Fructose 1.60 0.00 0 0.00
Maltose 2.06 0.04 26 0.02
Xylose 0.03 0.02 15 0.67
Galactose 1.56 0.01 7 0.01
Mannose 2.34 0.02 15 0.01
Arabinose 0.03 0.01 7 0.33
Ribose 0.09 0.00 0 0.00
Raffinose 2.23 0.02 11 0.01
Sucrose 2.00 0.00 0 0.00
Lactose 1.66 0.00 4 0.00
Glycerol 1.97 0.00 0 0.00
Mannitol 1.99 0.00 4 0.00
Qat-spelts xylan 0.16 0.02 19 0.13
Birchwood xylan  0.80 0.14 100 0.18
Soluble starch 1.26 0.00 0 0.00
Carboxymethyl 1.01 0.00 0 0.00
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Fig. 2. Effect of birchwood xylan concentration on the xylanase
production of B. pumilus TX703.
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Table 3. Effect of glucose concentration on the xylanase produc-
tion of B. pumilus TX703

Glucose concentration  Xylanase activity — Relative activity

(%, wiv) (U/ml) (%)
0.0 0.29 100
0.1 0.22 76
0.2 0.02 7
04 0.01 3
0.6 0.01 3
0.8 0.01 3
1.0 0.00 0
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Table 4. Effect of nitrogen source on the xylanase production of

B. pumilus TX703

Nitrogen source Cell growth Xylanase activity Xylanase activity

(1%, wiv) (ODgng) Ulml (%) /Cell growth
None 0.02 0.00 0 0.00
Polypeptone 1.34 0.04 13 0.03
Yeast extract 0.30 0.05 16 0.17
Polypeptone(0.5%)+  0.31 0.03 9 0.10

Yeast extract(0.5%)
Mall extract 0.03 0.02 6 0.67
Soytone 1.89 0.32 100 0.17
Casamino acid 0.47 0.06 19 0.13
(NH4)2504 0.07 0.00 0 0.00
NH,CI 0.00 0.00 0 0.00
NH4NO3 0.16 0.00 0 0.00
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Fig. 3. Effect of soytone concentration on the xylanase produc-
tion of B. pumilus TX703.
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The buffers used were 10 mM citrate-phosphate buffer (pH 3 ~7),
10 mM Tris-HCI buffer (pH 7 ~9), 10 mM sodium bicarbonate
buffer (pH 9~ 11).

HCL pH 8.0 584002 pHE ZAT F Fi9) A2F
A-g FA3ET 2 H3) Fig 5BeAle) o] B F4=
pH 5~107FA12] Y& pH WA HsH] o] =
Hodvl. 2= Bacillus No. C-59-22] xylanase[9F=
pH 5~119M, B. pumilus TPO[23)2] 78-%- pH 5~90j|A],
Aspergillus niger str. 14[6]2] 7499 pH 5~109) ¥¢
A kg sigde).

BAEMO| AFE2Eel 2T oREM

A FHLTE ooliy] 95 30~ 80°C7Al ZF
EHE FHEAS 245 A} 50~ 60°Co A 5141%”
& YEPRIHHFig. 6A). Fungi 5212) xylanasex= 9 9
49 0] <1 1€ VR S10e] Bt
A AT 9 xylanase:= ®7) 50~60°C H 9ol
HRYAL epie) 65°C ol BB, 2
22 A Bacillus No. C-59-22] xylanase[9)= 60°Ce]|* &
2L ebiT, B pumilus 1PO[23])) 7% 45~50°C
oA, Aspergillus niger str. 14[6]2] AH-$oll = 50°Ce] A
NG E Bk §49 o HAS 2AlEl7] A

ISOLATION OF XYLANASE-PRODUCING THERMO-TOLERANT BAGILLUS 8P, 375

100+

Relative activity {%)
(9,
[=)

100 - —

Remaining activity {%)})
[43]
o

0 ! . 1 . . 1
20 30 40 50 60 70 80 90

Temperature (C)

Fig. 6. Effect of temperature on the activity (A) and stability
(B) of the xylanase from B. pumilus TX703.
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