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Abstract A strain named as WSHDZ-01 with high capability of producing alkaline catalase CAT was isolated from the wastewater discharged from a
textile factory. The catalase from this strain was active in the range of pH 5.0-pH12.0 and the highest enzyme activity was observed as 600 U/mL
at pH 7.0. According to the physiological and biochemical characteristics and 16S rDNA sequence of WSHDZ-01  the strain was identified as Bacillus
subtilis. The optimal carbon source and nitrogen source were also determined as 10 g/L glucose and 5 g/I. NaNO;  respectively. The highest enzyme
activity of 3258 U/mL was achieved after the optimization. The resultant catalase reacted best at 55 °C and pH 11.0 and had activities > 98% after
15 min maintenance under 50°C and pH 11.0.
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1.1.2
g/l 6°P pH 7.5
15¢g 10 g S5¢
MgSO, 7H,0 0.5g Na,HPO, 9.52¢ KH,PO, 0.907¢
FeSO; 7H,0 0.01g 1L pH 7.5
1.2
10g 4
20 h
5% H,0,
1.3
1.3.1 37°C 30 h
1.3.2 70mL
250mlL 37C
200 r/min 35h
1.3.3 50mlL
250mlL 6%
37°C 200r/min 35h
1.4
1.4.1 DNA 17
1.4.2 16S rDNA

BSF8/ 5" ACTCCTACGGGAGG 3’
BSR1541/20 5" CATCTCACGACACG 3’

1.4.3 16S rDNA PCR PCR
50uL ddH,0 34.54L 10
x PCR 5ul. 2.5mmol/L dNTP 41, 0.5pmol/pL
A B Il DNA 1pL Pyrobest™ 5
U/pl. 0.5uL PCR
94°C Smin 94°C 60s 50°C 90s 72°C 60s 30
72°C 10min
0.8kb
1.4.4 16S rDNA
WSHDZ-01 ~ 16S rDNA Blast
GenBank
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1.4.5
1.5
40mL 4000r/min 4°C 10min
1 105°C
1.6
4000 r/min 10 min
50mmol/I. K, HPO,-KH, PO, pH 7.0 1
10min 7000 r/min 15 min
1.7
37C o8
1.8
20 mL 42%
70%
4500r/min 10 min
pH 7
1.9
1.9.1 pH pH
pH pH3.0 ~ pH12.0 Y
pH
CAT
8min ~ 20min ’ pH
37°C 15min  30min 37°C pH
7.0 0.1mol/L. K, HPO,-KH, PO,
pH
1.9.2
pH7.0 0.1mol/L. K, HPO,-KH, PO,
37°C ~70°C
40°C ~ 80C
30min
2
2.1
40
2000 200
140

© FERZEMEMTRFRTESHESD http:// journals. iffde. en



2007 34 4 -+ 669 -

WHDZ-O1 2.3 WSHDZ-01
35 h 600 2'3 ; i
U /mL 400U/ml. : '15 N
WSHDZ-01 g
WSHDZ-01  CAT 2
2.2 WSHDZ-01 .
2.2.1 WSHDZ-01 m .
S
1 % § B CAT (U/mL)
a § ] DCW (g/L)
3 8
E ST N
2 8
= ¥ 8
= NIHl N

1 2 3 4 5 6 7 8 9 10
Carbon source

1 lactose 2 maltose 3 ethanol 4 glucose 5 sucrose 6 dextrin 7

soluble starch 8 corn starch 9 glycerol 10 sodium acetate

2.3.2
1 WSHDZ - 01 10000 x
15 ¢/LL + 5¢/L.
2.2.2 WSHDZ-01 16S rDNA
PCR WSHDZ-01  CAT 3
726bp 168 DNA
168  16S rDNA 1168U/mL
2.2.3 WSHDZ-01 12r 7
“
B. subilis ol ;
g " :
E)
1 163 tDNA = car )
WSHDZ-01 g 7 O bew
B. subrilis A
=
1 WSHDZ-01 g/
Characteristics WSHDZ-01 B. subtilis * S 2
Gram staining + + 0 ) H, ) . a_l . a_‘ . —I ) )
Anaerobic fermentation - - 1 2 3 4 5 6 7 8 9
Temperature Nitrogen source
Mexirmum 65C ~75°C 45 ~ 55°C 3
Minimum 5C ~ 15°C 59C ~20°C 1 peptone + yeast power 2 peptone 3 yeast power 4 corn syrup 5
NO; —=NO; + + urea 6 NH; ,S0, 7 NH;NO; 8 NaNO; 9 NH; ,COs
VP + +
Gelatine hydrolysis + + 2.3.3
Hydrolysis of starch + +

Indole production

4 10g/L.

Citrate + +

+ Positive reaction - Negative reaction © PERZRMEDFRAATIRSHESE http://journals. im. ac. cn
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5 S¢/LL
3258U/mL
80%
5 I
£ 5
= =
=
33
2
| | —m—car —&— DCW 11
0 1 1 1 1 1 1 1 0
5 10 15 20 30 40 50 60 70
Glucose/(g/L)
4
35
301
o
E 25}
S
2
g 20
=
Y15t
=
2
S 1of
=
05l  —M—CAT, —A—DCW
0 . . )
0 10 20 30
NaNOs(g/L)
5
2.4 WSHDZ - 01
2.4.1 pH pH
pH 37°C
100
80
=
2 60+
-z
g
53
£ 401
=
W
=2
20
O 1 1 1 1 1 1 1 1
4 5 6 7 8 9 10 11 12
pH
6 pH

CAT

CAT
15min ~ 30min
pH8 ~ pHI1
pH12

100
80

60

pH12

2007

pH9

pH

98 %
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pH

37°C

30min
pH

401

Relative activity/%

201

—— 15 min stability A

—/\—30 min stability

2.4.2

6 ! 8 9 10 11 12

pH

8 40°C ~ 60°C
55C
9 50°C

30min

60°C

6%
100

80

Relative activity/%

30min

30

2.4.3

50°C pHI11

30min
20min

© hEREHEBMIH R AT S GRS it

40 50 60
A/ C

70

pH

10
CAT

30min

WSHDZ-01

journals

i “29\3% n



2007 34 4

100

60

4o

Relative activity/%

20

—M— 15 min stability
—A—30 min stability

30

Relative activity/%

40
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CAT

NaNO,
3258U/mlL

]
250

1 1 1
50 100 150 200
t/min

10
50°C pHI1

2763U/mL
WSHDZ-01
10g/LL
35h

50h

WSHDZ - 01  CAT
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CAT CAT
CAT pH 10
2001 5 50 ~53.
2004 43 19.
2002 53 ~57.
2005 2 29 ~ 30.
2001 5 29~30.
1989.pp.419.
1990 30 3 223
~227.
2002 295 17
~21.
2004 236 85~89.
2006 25
2 T74~78.
Allgood G S Perry J J. J Bacteriol 1986 168 2 563 ~ 567.
Isao Y Yoshihiro F Tateo Y. J Biochem 1990 108 583 ~ 587.
Isao Y Koji Y Kosei K et al. J.Ferment.Bioeng 1998 85 1
113 ~ 116.
Parr A Costa S Tzanov T et al. ] Biotechnol 2001 89 147 ~
153.
2004 20 3
423 ~ 428.
2005 53 337
~340.
2002.pp.485
~486.
Bergmeger H U Bergmeyer ] Grabl M et al. Methods of Enzymatic

Analysis. 3rd ed Vol 3 Weinheim Verlag Chemie Press 1983.pp.
257 ~259.

1994 pp. 682 ~ 688.

1984 pp.732 ~ 734.
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