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Fig. 1 SEM (A) and EDX ( B) of Pseudomonas

alcaliphila sp MBR cell grown in the presence of selenite

(30000X) .
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Fig.2  Effect of selenite on the growth of Pseudomonas

alcaliphila MBR.
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Fig.3 The grown of Pseudomonas alcaliphila MBR and the kinetics

of Selenite, Nitrate reduction.
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Fig. 4 Effect of ph on the reduction of selenite by

Pseudomonas alcaliphila MBR.
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Fig.5 Effects of BSO and G-SH on the removal of selenite

in Pseudomonas alcaliphila MBR.
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MR 3 G A 30°CHE AR AR 35 24 h e AR
71N, AT 4 M R B A R A T AL, SR WA
3 PR TR B 2 WA I 21 €0 0 5 T 25 A B 1 7
ORI K T 13 Wb O AT 860 19 A2 Ak, 3R W Al 7R
B I AT R Do T T TR AN SV R A 3 R A
A 20 I e ML BT N o R AR T TL AR R AR i T
RIATIN I e R DR T UR T W S i W (R DG B a1
JHO 30 557 A 140 B ) AL B O B8 A A T AE A TR
20T , R T Ir  E SE J 2 5 SR AR DB R N ) 5 Y
AN, AT BEAFAE A [ 038 I AL, H A A2 LA iR
B : (1) Ml T2 58 R0 200 i P ) A T 2R Ak 5 ) (e it 2
28 W H K AT RS A AT (o i B R (2)
M5 152 594 RV 240 JH 5 A 1) TE LA BT (B AR ) R AT S0
A AT B BB T (3 ) IV ARG R A A T R T
it . IV TR 30 it kg P AT B 2 B I AR B ZL (5 HY B B
TR 180 S i o i N /S SO O
( Pseudomonas alcaliphila MBR ) X V. if§ ig ) i i K
HURE o LR o A 2R AT < S A R A 38 iR AR 1
3 TE TR AR P R B AR A S A SIE T R 4
o WA [ B i A R DL, — 2 45 40 5 P Y A IbE
R FEAT B A FRCB T3 4 6 5 2 0 200 R % L
Jo PAJ P i TR 3 it il i 7 I g 1 56 i i il A b ) A
BB AT, B A PR B T AT S8 Ao R R A B
PR S 32 B A1

3 i

AR 5T A i A B0 B ( Pseudomonas alcaliphila
MBR) e 1 4F 015 &0 T A A BLBR 5, 38 55 5% 2
A TG R B 3 D £ € R BB, 2 A R

W 10 /L i, 7E 5 d i [E] A BEHE 2 mmol/L Y 3IE
0 7R 4 4 S s D B AT AR I T A R T A A
AW EA BEVEAE R X R AR A 15, (H R T R
ff) MIC J& 4K 5 ik 50 mmol/L, ¥t 6 ¥ - H: fih 11y — 28
TR PR o 2 TR T B0 LU 50 35 TR R AR T A
K5 AT R B4 A A S, v 2 pH SRy 9 IR TR A X IR
i 7R 9 ) 0 D3R A i vy o TR MRS I i 7R R B9 38 TR
SR 2N A N AR i R R R Y A8 e H K (G-
SH) # X i J5t A7 W] 5 09 4t 1k A . 3 Ml o M R
( Pseudomonas alcaliphila MBR') X 3V fifl B2 4 (1) /=5 it
S Wik AR S8 pH I L AR R OE G AR AR
BRI PR 7 30 D 04 R A A 7 4 €8 B, 7 T B
HER LTI,

[1] Watts CA, Ridley H, Condie KL, Leaver JT,
Richardson DJ, Butler CS. Selenate reduction by
Enterobacter  cloacae  SLDla-1 is catalysed by a
molybdenum-dependent membrane-bound enzyme that is
distinct from the membrane-bound nitrate reductase.
FEMS Microbiology Letters ,2003,228 . 273-279.

[ 2] @2fz REhM, Tk 2. gk 2r o o0 R0 19 2 M 3 1k
AW A M E. A W5 (Journal of Hygiene
Research) ,2000,1(29) .57-58 .

[3] Z5mde, &L W, Wi, D8, A0, &R ¥l
FF T HBS4 I J5 NV A7G 12§91 Sy 0. S5 60 () 52 46 BT 5T . 2 A
W W2¢ 2= 3 (Acta Petrologica Et Mineralogica) ,2005
24(7) : 598-601.

[ 4] ERZE, HECERT, M. 656 R 3h 7~ A4 40 (6 5
Jo AR S A TR T R Y 0k S S E . AR W R (Acta
Microbiologica Sinica) ,2007 ,47(1) :44-47.

(5] EWISC RN RAEW PN, b, 8mz. 2
R LA AT R 6 O AR T A TR 0 0% B R A . B
5 {24 & (Journal of Environment and Health) ,
2006.23(1) :31-32.

[ 6] XU, 2 KF, X058, B 03 (el BE 4T, £ Wetf, &5 . —#k
L4 DNRA 41 Y 73 25 %08 MBS A1k,
N K 2 2 4 (Journal of Sichuan University ) , 2008 , 45
(1) :651-654.

[7] RS, BKZ 0E2, 058 JBEE. —EHEEN
SOt g R . P [ b J7 e % 4% 7 ( Chinese
Journal of Endemiology) ,1999,18(6) .:480-483.

[ 81 EZKILRR R AE AR 5387 77 1% ) 28 51 25 K
JR KA I 43 7 5 vk B8 =R U b B R R
R AL ,1998.

[ 9] Simona DG, Silvia Lampis, Giovanni Vallini. Selenite
precipitation by a rhizospheric strain of Stenotrophomonas
sp. isolated from the root System of Astragalus bisulcatusa

biotechnological perspective . Environment International,



1352 Huadong Jiang et al. /Acta Microbiologica Sinica(2010)50(10)

2005,31.:233-241. Matrices. Applied and Environmental Microbiology,

[10] Garbisu C, Carlson D, Adamkiewicz M, Yee BC, Wong 2007 ,73 . 6854-6863.

JH,Resto E, Leighton T, Buchanan BB. Morphological [15] Kessi J. Enzymic systems proposed to be involved in the
and biochemical responses of Bacillus subtilis to selenite dissimilatory reduction of selenite in The pruple non-
stress. Biofactor 1999, 10.311-319. sulfur bacteria Rhodospirillum rubrum and Rhodobaeter

[11] Schmidt MG, Konetzka WA . Glutathion overproduction eapsulatus . Microbiolog ,2006,152.731-743.
by selenite-resistant Escherichia coli. Canadian Journal of [16] William JH, Daniel KM. Reduction of Selenite to
Microbiology ,1986,32 .825-827. Elemental Red Selenium by Pseudomonas sp. Strain

[12] Kinkle BK, Sadowsky MJ, Johnstone K, Koskinen WC . CAS. Current Microbiology,2009 58 .493-498.

Tellurium and selenium resistance in rhizobia and its [17] Douglas CN, William HC, Jennette DS, EE Mack,
potential use for direct isolation of Rhizobium meliloti Azeem Ahmad. Selenium uptake by sulfur - accumulating
from soil. Applied and Environmental Microbiology, bacteria. Geo chimica et Cusmochimica Acta, 1996, 60
1994 ,60:1674-1677. (18):3531-3539.

[13] William JH, LD Kuykendall. An Azospira oryzae ( syn [18] Janine Kessi, Kurt WH. Similarities between the abiotic
Dechlorosoma suillum) Strain That Reduces Selenate and reduction of selenite with  glutathione and the
Selenite  to  Elemental Red  Selenium.  Current dissimilatory reaction mediated by Rhodospirillum rubrum
Microbiology, 2007, 54:376-381. and Escherichia coli Biol. The Journal of Bological

[14] Paolo Antonioli, Silvia Lampis, Irene Chesini, Giovanni Chamistry 2004 ,279 ; 50662-50669.

Vallini, Sara Rinalducci, Lello Zolla. Stenotrophomonas [19] Turner RJ, Weiner JH, Taylor DE. Selenium metabolism
maltophilia SeITEQ2, a New Bacterial Strain Suitable for in Escherichia coli. BioMetals ,1998 ,11,223-227.

Bioremediation of Selenite-Contaminated Environmental

Reduction of selenite to elemental red selenium under
aerobic condition by Pseudomonas alcaliphila MBR

Huadong Jiang'*?, Xiaohong He’, Lixia Zhang’, Yong Tao’, Xiaomei Wang’, Ping
Gao', Daping Li*”

('College of Life Science, Sichuan University, Chengdu 610064, China)

(*Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract ;[ Objective] We studied the reduction of soluble and highly toxic selenite to elemental red selenium, under
aerobic condition by Pseudomonas alcaliphila MBR, with organic carbon as electron donor. [ Results] The strain could
grow under pH 6-11 and resist to high concentration of selenite with the minimal inhibitory concentration of 50 mmol/L.
After 5 days, the strain used sodium citrate as electron donor, and reduced 2. 0 mmol/L selenite to elemental red selenium
from the culture fluid, the elemental red selenium was stored outside the cells. The glutathione and nitrate could increase
the number of reduction rate. [ Conclusion ] This study implies the application of Pseudomonas alcaliphila MBR to
convert selenite to elemental red selenium.
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