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1 SeRB-2 HL , Se(IV) ,
Table 1 Exponential kinetics of selenite reduction by SeRB-2 B Se(IV)
« R 1 mmol/L ’
(mmol/L)
1 CG=104Xe ®0817t 40,07 3 17X107? 0. 98 Se(1V)
3 Ci= L 46Xe &2t 1,67 5 24X1072 0. 96 ’ °
5 G=252Xe ®0%00t4 245 2 01X107?2 0. 97 ,
8§  Ci= 3 19Xe 0204488 2 80X10 2 0. 98
10 G=198Xe 03144795 3 14X102 0. 94 °
3)
2) (5, t/(C,—C) ,In(Cy/
9 i o CD/(C,—C . :
Se ( IV) ’ 1/Km ’ szxx/Km ’
) Se(IV) C 3.
o » Se(IV) ) 3 ’
s i Se(IV) o
b ’ o k 2 °© 2 ?
2 SeRB-2

Table 2 Logarithmic Kkinetics of and parameters for selenite reduction by SeRB-2

(mmol/L) t12 (h) k R
InC;=0. 14—0. 0356t 19. 47 3. 56X10? 0. 96
3 InCi=1 14—0. 0194t 35. 77 1 94X1072 0. 98
5 InCi=1 62—0. 0129t 53. 61 1. 29X10°2 0. 99
8 InCi=2 08—0. 0088t 78. 86 0. 88X102 0. 97
10 InC;=2. 30—0. 0063t 110. 37 0. 63X102 0. 89
3 SeRB-2

Table 3 Michaelis-Menten kinetics of and parameters for selenite reduction by SeRB-2

Kn
(mmol/L) (mmol/L)  Viax (umol/(L « h)) (h) R

Co
In— ‘
— G (034114107 x—" 1. 08 1. 23 0~12 0. 99

Co—Ci Co-Ci

t 1. 57 251 12~120 0. 90
Co—-Ci

=064 +0.02 x107 x

— G _040+4126x107 x—" 2.52 3.18 0~12 0. 95
C“7CI C()*Ci

Ci 0,40+ 64810~ t 2. 47 1. 60 12~120 0. 99
Co—Ci Co—Ci

21

— G _0.1741.90x10% x—" 572 1 09 0~120 0. 87
Co—-C;i Co—-Ci

G
C 3 4, ¢ ~ Q
— G 014-627x10% x—" 7.13 L 47 0~12 0. 97
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— G _0.13+827x10%x
Co—-Ci Co—-Ci

7. 87 6. 51 12~120 0. 90

Co
In— ) ‘ ‘
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Table 4 Comparison of kinetic parameters
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Study on Kinetics of Selenite Reduction by Bacillus sp. SeRB-2

YUAN Yong-giang'?, ZHU Jian-ming"* , LIU Cong-qiang"* , LEI Lei'**
(1. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; It is significant to study the bioreduction kinetics of selenite, which may provide a theoretical basis for bioremediation
design in the contaminated sites. The kinetics of Se(IV) reduction by facultative anaerobic strain Bacillus sp. SeRB-2 was
studied using the index equation model, logarithm equation model and Michaelis-Menten equation model. It is shown that Se
(IV) bioreduction fits a first-order reaction, and reacts mainly in the logarithmic phase and early stationary phase. The Michae-
lis-Menten equation model better reflects the reduction process compared with both index and logarithm equation models. The
kinetic parameters K,, and V., acquired were relevant to Se(IV) concentrations, i e. , the lower the Se(IV) concentrations,
the smaller the K, value and the hither V., will be. It is indicated that the binding ability between Se-(1V)-reducing enzyme
and selenite is stronger, the reducing rate is larger and the reducing efficiency is higher, in a lower Se(I1V) medium. In addi-
tion, the reduction efficiency is up to 90% , when Se (IV) concentrations are about 1mmol/L, which illustrates that Se(IV)
contamination can be effectively reduced or removed by strain SeRB-2. This strain may be suitable for bioremediation in the Se
(IV) contaminated sites.

Key words: bacterium; reduction; selenite; kinetic; parameter



