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Abstract: We studied the overproduction of catalase (CAT) by Bacillus sp.WSHDZ-01 by oxidative stress via the feeding of ethanol
and the pulse addition of H,0,. By adding 2.0% (V/V) ethanol to the culture broth, the intracellular CAT activity reached 11 151 U/mL,
which was 2.5 times than that of the control (4 450 U/mL in flask). By adding 0.3% (V/V) H,0,, more extracellular CAT secreted to
the culture broth, and the ratio of extracellular CAT to the total CAT increased to 27%. Based on these results, an oxidative stress
strategy combining the ethanol feeding and the pulse addition of H,O, was developed. With this strategy, the ratio of extracellular
CAT to the total CAT reached 82.5%, increased by 18.6% than that of the control (without ethanol and H,0, addition). CAT
production increased to 28 990 U/mL, which was 95.5% higher than the control (14 830 U/mL in 3 L fermentor). The fermentation
time decreased to 42 h, which was much shorter than that of adding ethanol or H,0,, and CAT productivity reached 470 U/(mL-h)
while the control achieved 396.4 U/(mL-h).
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Fig. 1 Metabolic pathway and related metabolites of ethanol
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Fig. 2 Effect of ethanol concentration on cell growth(A) and
CAT production(m).
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Fig. 3 Effect of ethanol addition on the ratio of intracellular
CAT activity to total CAT activity.
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Fig. 4 The consumption rate of ethanol under batch-adding (A) and the optimum of addition time(B). Control: without ethanol.
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Fig. 5 Effect of ethanol on intracellular(A) and extracellular(B) CAT production.
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Fig. 8 Effect of different adding modes of oxidative stress on intracellular(A) and extracellular(B) CAT activity.

(b); H,0, (c) , Bacillus sp.
WSHDZ-01 H,0,
GL ) g
1) 10h . 28h
11 000 U/mL, H,0,
10 480 U/mL, 20 h,
3 2)
> 82.5%, a b
c 59% 16.5% 31%
50 h; 3) 34h
.44 h
80%; 4) 42 h, a 6h,
b ¢ 8h 6h;))
470 U/(mL-h),
18.6%
3 Hib

Bacillus sp. WSHDZ-01
) 2.0%(V/V)

]

0.3%(V/V) H,0,

Bacillus sp. WSHDZ-01 H,0,

, (82.5%) [470 U/(mL-h)]
, 42h
(28 990 U/mL)
[470 U/(mL-h)] :
REFERENCES

[1] Jamieson DJ. Oxidative stress responses of the yeast
Saccharomyces cerevisiae. Yeast, 1998, 14: 1511-1527.

Li Q, McNeil B, Harvey ML. Adaptive response to
oxidative stress in the filamentous fungus Aspergillus
niger B1-D. Free Radical Biol Med, 2008, 44: 394—402.

Sun CP, Zhang JZ, Duan SJ. Free Adical Biological
Introduction.

(2]

(3]
Beijing: University of Science and
Technology of China Presss, 1999.
IME, sk, BRAEE. Bl AEYE SR, b
R AR 2 A, 1999,
[4] Zhuge J, Wang ZX. Industry Microorganism Experimental
Technology Manual. Beijing: China Light Industry Press,
1994.
R, TiERE. DWREDKRBEARTN. bt
e Tl R, 1994,
Aebi H. Catalase in vitro. Meth Enzymol, 1984, 105:
121-126.

Miller GL. Use of dinitrosalicylic acid reagent for

(5]

(6]

determination of reducing sugars. Anal Chem, 1959, 31:

Journals.im.ac.cn

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



792 ISSN1000-3061 CN11-1998/Q Chin J Biotech May 25, 2009 Vol.25 No.5
426-428. [11] Watts RJ, Washington D, Howsawkeng J. Comparative
[7] Fiedurek J, Gromada A. Production of catalase and toxicity of hydrogen peroxide, hydroxyl radicals, and
glucose oxidase by Aspergillus niger using unconventional superoxide anion to Escherichia coli. Adv Environ Res,
oxygenation of culture. J Appl Microbiol, 2000, 89: 2003, 7: 961-968.
85-89. [12] Zhao ZJ, Hua ZZ, Liu DR, et al. Screening, identification
[8] FangF, Li Y, Du GC, et al. Thermo-alkali-stable catalase and fermentation  optimization of a  alkaline
from Thermoascus aurantiacus and its potential use catalase-producing strain. Microbiology, 2007, 34:
textile bleaching process. Chin J Biotech, 2004, 20: 667-669.
424-427. BREE, BIEW, xIFm, & ik A A T
U595, AR, EER, S bR BT R R A e ITE « 2858 MR AL, A o4l 4, 2007, 34:
M o S A S S SE N I 0. ) R AR, 2004, 667-669.
20: 424-427. [13] Chance B, Sies H, Boveris A. Hydroperoxide metabolism
[91 Dowds BCA. The oxidative stress response in Bacillus in mammalian organs. Physiol Rev, 1979, 59: 527—-605.
subtilis. FEMS Microbiol Lett, 1994, 124: 255-264 [14] Folmer V, Pedroso N, Matias AC, et al. H,O, induces
[10] Yan GL, Hua ZZ, Du GC, et al. Adaptive response of rapid biophysical and permeability changes in the plasma

Bacillus sp. F26 to hydrogen peroxide and menadione.
Curr Microbiol, 2006, 52: 238-242.

membrane of Saccharomyces cerevisiae. Biochm Biophys
Acta, 2008, 1778: 1141-1147.

REIOMRODREDRIDREDREDR DR LR EODR DR LD REDREIR LR DR LR DR HEI R LD R DR LR DR KD

ZERIRF-FA AT IS B FTeY B B HIN] SRAL R/ &

HINI

HIN1

Journals.im.ac.cn

HIN1

> PCR

HINI1

2009-5-4

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



