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Mechanisms and Enzymatic Characters of Hexavalent Chromium Reduction by

Bacillus cereus S5.4

XIAO Wei';, WANG Lei’s LI Zhuo-kai'; ZHANG Si-wei' » REN Da-ming'

(1.State Key Laboratory of Genetic Engineering, Fudan University, Shanghai 200433, China; 2. College of Environmental Science and
Engineering, Tongji University; Shanghai 200092, China)

Abstract: A strain of bacteria identified as Bacillus cereus S5.4; which was isolated from the electroplating sludge of Baosteel Corporation,
Shanghai, was able to completely reduce 2 mmol/L, C1°* in LB liquid after 72 hours. Experiments on concentrations of hexavalent and total
chromium inside and outside bacterial cells after hexavalent chromium reduction; and hexavalent chromium reduction abilities of different
cellular components, and SEM analysis of cellular morphology before and after hexavalent chromium reduction, showed that cellular walls and
membranes, which were able to prevent hexavalent chromium out from living cells; were the main sites where hexavalent chromium reduction
took place; and changes of their permeability would take effect on the function of hexavalent chromium reductase. The reductase was non-
secretive and took effect on the inner side of living cells. Determination of the activity and stability of hexavalent chromium reductase showed
that the optimal temperature range and pH of the reductase was 25 ~ 37°C. and pH 7 respectively. Cu’* had some effect on the promotion of
reductase activity. At the temperature of 37°C,> K,, and V,,, of the reductase was 125.61 ymol/L and 7.68 nmol/(min*mg), respectively.
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Fig.1 Bacterial cultivation and hexavalent chromium reduction

of bacterial strain Bacillus cereus S5.4
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Table 2 Hexavalent chromium reduction capacity of cellular components of

bacterial strain Bacillus cereus S5.4/mmol*L ™!
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Fig.2 SEM photograph of bacterial strain Bacillus cereus S5.4 under different hexavalent chromium culture conditions



754 7N 58

F} 2% 29 &

2.5 NUYERIL D i ARG E I

SRR I, W R Bacillus cereus S5.4 75 8% 38 it
Pt R A 7 R 1 (L PV BB 25 ~ 55°C, HAN RN
AR R ZE 5, W 3Ca) ARG E T 37 ~ 55C

120
() R[5
100 |-

80 |-

60 —

FARNE Y%

40

20

0 |

4 25 37 35
#EIC

AR BETE 24 ) e DR FE I ANEEE , 5% e g 35 F
R AE 5 DRI 12 i P 3 ek P30 TR 7 25 ~ 37°C . T %
FE{EpH SHTpH RPN, Byl M ATAR E T A o A7 3R
KA, BRI, 1B R e pH R 7, LKL 3(h).

120 |- (b) pHIIEE M
100 |
< 80
&
HTo 60 [
®
z 40
—— HIXHEE
20 —=— MXREME
0
5 7 9
pH

3 B Bacillus cereus S5.4 7<% 1% R B RYFE T TE EANHE X R E M4

Fig.3 Relative enzymatic activity and stability of hexavalent chromium reductase of bacterial strain Bacillus cereus S5.4
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Fig.4 Effect of heavy metals on relative enzymatic activity of

hexavalent chromium reductase of bacterial strain Bacillus cereus S5.4
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Table 4 K, and V,,, of hexavalent chromium

reductase from different bacterial strains

- K Vinax 7’2‘%
Jpmol* L™ /nmol* Cmin*mg) ! 3CHR
Bacillus cereus S5.4 125.61 7.68 KT
Bacillus sp. ES 29 7.09 171.00 [23]
Bacillus sp. RE 14.00 3.80 [24]
Bacillus sphaericus AND 303 158.12 1432.00 [25]
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