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Abstract A strain of humic substance- and Fe [l - reducing bacterium was isolated from the subterranean forest sediment and designated as
MFC-3. The strain is facultative anaerobic Gram-negative motile and rod 1.0-3.0 pm long 0.5-1.0 pm wide and identified as Pantoea
agglomerans with the 16S tDNA sequence analyses. Batch experiments were conducted to investigate its humic substance-and Fe [Il -respiring
activity. The results showed that MFC-3 was capable of anaerobic respiration on anthraquinone-2 6-disulphonate AQDS as the sole terminal
electron acceptor with glucose as the electron donor. Within 48 h  MFC-3 could reduce 0.3 mmol L™" AQDS at the expense of 4.5 mmot L'
citrate lactate and formate as
electron donors for anaerobic respiration and the reduction rates of AQDS ranked as sucrose 77% > glucose 66% > citrate 50% >
lactate  33% oxides. After 25 d the total
Fe Il concentration in the tests of using ferrihydrite @-FeOOH 7¥-FeOOH or a-Fe, 0, as electron acceptor reached 2.5 2.1 2.3 and 0.8

mmol L'

glucose and the population of bacteria was increased by 7 times. The strain could use sucrose glucose
> glycerol 25% > formate 17% . MFC-3 can also effectively reduce four types of Fe Il

respectively. As a strain of environmental origin  MFC-3 is quite useful for the study of extracellular respiration and bioremediation
of chlorinated organic pollutants in Fe [lI /humic substance-rich environments.
oxides humic substance/Fe [l

Key words Pantoea agglomerans humic substance Fe [l respiration  extracellular respiration

Fe [l Y Fe Il
1~3 2
Fe [l
1996 Lovley 2009-02-17 2009-04-13
R 20777013 40801119
Geobacter metallireducens 8151065003000005
1981 ~

E-mail wuchunyuan1981 @ 126. com

E-mail sgzhou@soil. gd. en

CO,.Fe 1l Fe Il *



238

31

/Fe Il 80%

/Fe 1

Fe 1l
/Fe M .

/Fe Il

11~ 14
Geobacter .

Shewanella
/Fe |l
. 2008
Klebsiella  pneumoniae 117 "
6 /Fe I
/Fe I

Comamonas koreensis CYO1

1 [Fe Il
MFC-3

1

1.1
BAS L. NaHCO, 2.5 ¢
NH,Cl1 0.25 ¢ NaH,PO, 0.6 ¢ KCl 0.1 g
0.2¢g 1% 1%

BAS 0.5 mmol L™" AQDS
5 mmot L™
. AQDS
1.8%
AQDS
BAS 5 mmot L™’

25 mmot 17!
v-FeOOH

ferrihydrite

a-FeOOH a-Fe, 0y

0.5 mmot L™'AQDS

-2 6- Anthraquinone-
2 6-disulphonate AQDS Sigma
17 .
1.2
"c
310029 aB.P. . 100
mL 45 mL 5 mL
N,/CO, 80/20 30 min
30°C
10%
3
30C 5d
AQDS
AQDS °
1.3
BIOLOG GN2
4000 r/min
. 16S rDNA
18
DNA F27  R1492
PCR 16S rDNA
BLAST GenBank/EMBL/
DDBJ
Clustalx Version 1.83 MEGA
Version 4.0
1.4 /Fe I
LB
30C 18 h 4000 r/min
BAS 2
BAS 0.13 ~
0.15 A =600 nm . 1 mL AQDS/

3
Fe Il AQDS

15 16 19

AHQDS



1 MFC-3 /Fe Il 239

1.
2
1 AQDS
1 P. agglomerans MFC-3 !
12 h AQDS ‘ o
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Fig.1 SEM of the strain MFC-3 - - cloacael L. asouriae
P. agglomerans strain WAB1951
2.1.2 MFC-3
MFC-3 5 ~40%C Pantoea
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Fig.2  Phylogenetic tree including type of strain MFC-3 based on 16S rDNA
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Fig.3  Reduction of AQDS by the strain MFC-3 with different organic substances as electron donors under anaerobic condition
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Fig.5 Reduction of iron oxides by the strain MFC-3 with glucose as the electron donor under anaerobic condition
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