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Study on Cr’" Reduction by Bacillus Sp. Cr23

LIU Chang-hong,JIN Liang, XUE Ya-rong
School of Life Science , Nanjing University , Nanjing 210093

Abstract; Sulfate reduction bacteria (SRB) play important roles in metal bioremediations of soil and water. A strain
of SRB, which had been identified to be Bacillus sp. Cr23,was isolated from a coastal intertidal soil using a selective
medium,and was studied in detail for its Cr’’ -reduction efficiency and its optimal culture conditions. Results
showed that strain Cr23 has as strong Cr®" tolerance as up to 600 mg/L and as high Cr’" - reduction rate as up to
75% at the concentration of 300mg/L. Moreover, the carbon and nitrogen sources as well as the pH of the media
showed significant effects on the Cr®" - reduction rate of strain Cr23; sodium acetate,sodium citrate and sodium ni-
trate were positively correlated with the reduction rate. The preliminary result indicated that the strain Cr23 has
strong environmental adaptability and high Cr’" reduction capacity in the remediation of metal contaminated soil and
water ecosystems.

Key words: Cr’" ; Bacillus sp. Cr23; Cr'" -reduction

BRI T EERI =Gz — 2T D,
e I R PR R T B2 M B 695 1 32 R T B A 7 e R 4 I
Al . LR ARG T 0 RO TR, TRER R OO B R 7 R R
HATHE A 2 W & Xk A FISh R v R E AR, R 16 77 0, R4 AE 4 B B A S Tl 2k
W AE HR LR AE RATAE G VRS Mt R ], SRR P AR 4 R v ik 35 ~42 J7 o, ol
AT 2 SR W R R T AR AR . e TEE OF T R 0590 ~1%6"  HAT W E (N IR B
KSR LK B G DL O O mifp e e AR
WAAELE . PR 25 (05 X AR ER A 35 0 Cr ' iy 5615 e (9 7R B — A SV AL R T R
S Cr T 100 4. B S B R o RIS A o S A RUE Rk AR

ks H . 2010-01-12 W F),04-23 P[]
E%Iﬁﬁ [ 5 3R 985 A 0 4 0 2 25 PR A7 ol BB £ 30 (201009023 5 A1 357 FH BA 1% 3 3181 (1092020804)
—VEF R XUH 7 (1964 — ) 5, 8, 8N 415 0 3k 924 95 . E-mail: chliu@nju. edu. cn.



266 X ¥ R4 AT B Cr23 3B R Crt ™ i3 25 I 5¢

J5k AR Uk R B R B R RS ik
SRR W T R R R R L R R I R
A — S 25 5 45 3] 19 A 27 3 JR) (s ml Al DL — 5
R 0D 4 Crt T s 5 Cr'n L JE O I A 1340
T e S 586 6 2R 556 v B8 3 S A A 2 4 ] R D
Pt in Qe mfa . (B Ak S 3 IR A7 A A0 BSR4
22 AR RERE R, DA B 2 AR T Qe AR IR R
PR B3 S AR 1N AR ) G 2 ) R 16 B S e Y
7% QR P 2 0 B4 2B W DR R Gt
Jg Cr't N SRS e 3 207 AL e
TR A K Pl 1 BRI A 2= A K
53¢, AT DR AR 3, A A R, FLBOAS AR TR T A9
BEH i S A A B DU O A S5 O 4R T
Qe AYBE L BOR I G R A L BT RS
A5 .

B R 4 J5U i (SRB) )& H i 2 AN X Cr* A
BESR A AR Y B U W R — SRR AE R
R T s Il A IS 7 P2 0 D 4 — 2R 900 e 11
K SOT O S b g8 B Crt L B
Cr'' 8" —Cr® 8" 7o i T 1R
P TP 0 O B A R L 20 R
[ 1096 ~20 Y614 L) G BRI $h ik 26 1, %
PR SRB MR 116 5 5 1A 0 3t B4 DI S A L A (UKL
KL H Z R M, AT 2005 ~
2008 AR S R 1 VL5 1R 300 e 1 1A)4fF £ 39 b SRB
HEZHENE LS BIE S LR D T R i BT, R4S TR
BT TSR SRB B k. ASBF 5T R G — Bk B AT B
Cr'" 5 AE J) 9 SRB B bk, I R R T Mk 5t Cr''
B9 25 P+ 2 4 i R Al A W 4 52 4 35 e+ SR sl B K
RATTRMEARS %

1 M5 7 %

L1 it Cr' B#GESERE

PAVL 75 3 3ok v 52 ) (8] 47 + 38 (0~ 10 em) 7K
W B ORL, 7E SRB K 9% R b 43 B 0T 4l Ak T bk
SRB }; 32 3 # . NaCl 15 g, MgSO, « 7TH,0 6. 8 g.
MgCl, » 6H,O 5. 7 g, KBr 0. 09 g, KCl 0. 7 g.
NH,CI 0. 25 g, KH,PO, 0. 2 g, CaCl, » 2H,0
1.5 g, NaHCO, 2. 52 g. &% 0.1 g, Z
5 mM, Bilg 20 g.pH7. 8, ik &= 1 L. By H 5 3
R A Al W T G R A A AR A PR A R
FEM N 37C L 1~T7 d,

¥ or B aifbny SRB Wik A & K. Cr, O, [55
9 Cr’" LR IA ] 200 mg/L Y LB #4485 57 3 (NaCl

10 g, HH MR 10 g, 4 NE 5 g. 5§ 15 g, 877 pH
HRT.0, MK E 1L F,37°C 1537 48 h, KW B O
(4000 rpm,10 min) BRE . R KB EE — Bk 4k
HRE L (GB 7467-8T) e L iE W Cr ¥R BE L it
A Sy A 3 A i A A% A R 55 4T 28 ) 2R 77 1 T6
SEAMAT WA BE T AR TR O R LR A )
B AR Cr' ' 3R JFBE J7 . 4R A5 — R X 55 38 LB 7 55 i
B BRI AR o 25 26 5 N 2R AT T8 (Bacillus sp. Cr23)
1.2 BINEH Cr23iEFE Cr' EE
1.2.1 E#Cr23 &R Cr"" EHHETH %
1% (V/V) 1 LAl 422 Fh i ik Cr23 F % K, Cr, O, (300
mg/L)MAT LB EEFRED HEFRB RN 1L =M
. HE W i 300 mL, 37°C FHEIRKG SR, RS L
R ) (0 T 325 o 00 52 AS [) B TR 8% 3% Wb i G
BE LR O R,
1.2.2 R RBETEHk Cr23 R Cr'" 49 %
1E K,Cr, O, (300 mg/L) il NaCl(1%) & & A48 1y
LB ¥ige 5erb i e B IR CEE R 1 g/L), 5%
T VR G REWE AP R A L RN L T VE By L FL R A
FIAT 88 (1 g/, DL K[ 5 R R (R A % 1 g/,
AR TR W AR DR LR R A B R R REE R R AN
AAbE (1 g/ Wk WF A TR R R -5 20 U5 X A1 Ak
Cr23 i Cr*  ZUCR M m . MM R A0S -
w1201 WEOR A A SR FEE T R 12 h,
1.2.3 pHx#E# Cr23 2 & Cr' 9 %vh  JHWH
K,Cr,O; (300 mg/L)LB ¥ 32 % pH {H (pH 4~
9 CRE Bk 10201 75 AR [R] 0% $2 R0 R0 55 57 454 .
EWPE Cr23 #5395 12,24 136 h iy Cr' " iR 5%,
1.2.4 B Cr23 s Cr' $9 a2 fE LB B3k
Hds A [\ e B 1Y K, Cr, Oy o #F 58 T Bk Cr23 X
Cr" i sz Al Cr' iR R, M SR FES
12,1 5 AR, B5 SR E] 2 16 b,
1.3 HBEBHH

BT A B3 ¥ ) GraphPad Prism 4Kk {4 (version
3. 02 AT G . BE MR I AR S p<<0. 05,

2 KB EFE

2.1 #EJR Cr'" SRB BI#kH i i

FH e £ 1E 55 55 e 3 T8 08 M rp 43 B 4R 15 83
Pk SRB, K 3x 86 B #k #5270 T 3% K, Cr, O; 200 mg/L
LB Hr 3 b L0 pE 3] 19 Bk Ce® ' B bk, Horh
8 MRAEK R, HEARMA Cr' i A7) (B 1),
Horb i R Cr23 36 53R f iy 48 %08 o 2 A I
(Bacillus sp. Cr23),



YA A Bk AL 2 58 267

0.4+ A r70
A
a - 60
0.3 FL ¢
. C b - 50
a D ;
o - 40 &
0.2 bl
c E E - 30 i‘*
cd X
- 20 ~
0.1 d d d
- 10
0.0 0

Cr2 Cr5 C_rIO Crll Crl2 Crl3 Crl9 5—23

25RO AE S 32K ODsoo fl Cr®t 3E JA

ab.cFl d g Anova 25 Hr 45 A X I
The open and filled bars represent ODgoo and Crf"
reduction rate,respectively a,b,c and d indicate the Anova

analysis resultes that were examined
with Duncan’s multiple range test

Pl 1 \bk SRB BRI A K B Cr' " 3B JF A

Fig.1 Growth behavior and Cr’" reduction rate

of eight strains of SRB

2.2 BWHRCr23 R Cr' MEHNHEET

2 R, HERE Cr23 %F Cr'" i 38 J5 43 9 A By
BB 24 h ZET PO IR B B Cr R I () B
Rigeif B (o) ¥ & T RE v = 2. 19472 + 4. 5045
(R*=0.96) 3 Ji1;24 h AR F A H] 63.2%,24 h
ZJE i R A G K A8, 48 h R JEE 75. 0%,
B 24 h ik R T 11,82,

100
75
S
% 50
254
0 I T I I T
0 10 20 30 40 50

t/h
2 WBk Cr23Cr’™ i J5 SR B A H] 9 3 25 48 1k
Fig.2 The dynamic changes of Cr’" -reduction rate
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Fig. 3 Effect of carbon source on the growth and

the Cr®" -reduction rate of strain Cr23
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