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Characteristics of Microbial Community Structure During Isolation of Electrical

Active Bacteria

WANG Min', ZHAO Yang-guo'*, LU Shan-shan'

(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of
Marine Environmental Science and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100, China)

Abstract: To investigate the effect of selective culturing on microorganisms and functional role of electrical active bacteria in biofilm,
some exoelectrogens were isolated from microbial fuel cell (MFC) anodic biofilm using Hungate roll-tube technique with iron oxide as
indicator. At the same time, the dynamics of the microbial community structure was monitored during the pure culture isolation. The
results show that maximum voltages of MFCs feeding with lactic acid, acetic acid and steroid wastewater are 0. 57, 0. 60 and 0.40 V
respectively. The dominant bacteria isolated from seed sludge and anodic films feeding with acetate and lactate belong to phylum
Proteobacteria; while steroid wastewater contains relative high diversity of bacteria, i. e. Proteobacteria, Firmicutes and Bacteroidetes.
After enriching and culturing, two bacteria were consequently obtained, which shared the highest similarity with Enterobacter ludwigit
and Citrobacter freundii respectively. When inoculated in MFC with lactic acid as the substrate, they produced maximum voltage of
0.10 and 0. 17 V individually. This study shows that electrical active bacteria can be isolated from the MFC anodic biofilm using
anaerobic gradient dilution culture techniques with iron oxide as indicator. Microbial community structure presents markedly shifting
during the bacteria isolation owing to its selectivity.
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Fig. 1 Voltage variation of MFCs fed with lactic acid,

acetic acid and pharmaceutical wastewater
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Fig. 2 DGGE profile of electrode active bacteria separation process
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R KEE/bp  AERLEF Fr3ls HAMBLEE/ % RGLLA KRR
1 187 Actidithiobacillus ferrooxidans DQ168465 100 Proteobacteria
2 187 Zoogloea sp. AS DQ342276 100 Proteobacteria
3 194 Desulfocapsa sulfexigens DSM 10523 NR102510 100 Proteobacterial
4 178 Porphyromonadaceae bacterium JN18_A107_G DQ168658 100 Bacteroidetes
5 163 Sedimentibacter hydroxybenzoicus (T) L11305 96 Firmicutes
6 184 Acinetobacter sp. LMG V90 AJ633641 100 Proteobacteria
7 168 Fodinicurvata sediminis NR044595 99 Proteobacteria
8 161 Clostridium bifermentans DSM 10716 100 Firmicutes
9 163 Clostridium bifermentans DSM 13560 100 Firmicutes
10 162 Clostridium bifermentans AY604562 100 Firmicutes
11 162 Clostridium bifermentans X73437 100 Firmicutes
12 187 Cronobacter sakazakii FJ947061 100 Proteobacteria
13 185 Citrobacter freundii DQ294288 100 Proteobacteria
14 186 Citrobacter freundii DQO10114 100 Proteobacteria
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Enterobacter ludwigii, WAB1894; AM184235
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Fantoea agglomerans, WAB1925; AM184264
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2?| Citrobacter freundii, HQ010516B-1; DQ010114
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~ Citrobacter freundii, JCM 24061; AB548826
56 Citrobacter freundii, MS18; FN997616
Citrobacter freundii; GTC 12284, AB741660
Citrobacter freundii, MRB070425-1; GU126684.

Lss121

30

Citrobacter freundii, WAB1942; AM184281
73| Citrobacter freundii, JCM 24004; AB548577

Citrobacter freundii, RIGLD cf1; JN314428
i'i Citrobacter freundii, NBRC 12681, AB680314

Citrobacter freundii, NBRC 13539; AB680429

24 67 Citrobacter braakii. A8; HQ288930
0.001 Citrobacter freundii, 2-9; GU586147

9 Gitrobacter braakit GTC 01320; AB741663
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Fig. 3 Phylogenetic tree of the isolates Lss104 and Lss121 and the similar sequences
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