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Abstract: The effects of different CHCI; concentrations treatment on fermentative H, production and mi-
crobial diversity of anaerobic sludge were investigated. At CHCl; concentration of 0.050%, the cumulative
H,, maximum H, yield, VFA concentration and total sugar degradability all reached the maximum and were
639 mL, 1.71 mol Hy/mol consumed glucose, 2880 mg/L and 85%, respectively. The microbial diversity and
community structure of sludge samples with different CHCl; concentrations treatment were analyzed by ap-
plying PCR-DGGE. The results showed that 4 bacteria clones belonged to Clostridia, 2 bacteria clones be-
longed to Acidobacteria and oJ-proteobacteria, respectively, and other 4 bacteria clones were uncultured
bacterium. All 4 microbes that belonged to Clostridia were H,-producing bacteria (HPB) and bacteria of

band 7 might belong to HPB. The optimum microbial community structure for H, production was observed
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in sample C;, which mainly contained Megasphaera sueciensis, Megasphaera paucivorans, Clostridium

cellulosi, Clostridium sp. and uncultured bacterium.

Keywords: Anaerobic H, production, CHCl; treatment, PCR-DGGE, H,-producing bacteria (HPB)
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Fig. 1 The anaerobic fermentive H, production by sludges
using different CHCI; concentrations pretreatment
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Note: A: Accumulative H, production and H, yield; B: VFA and
degradability of total sugar.
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Fig. 2 DGGE profiles of sludge samples at different CHCl;
concentrations
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Note: Y: The initial seed sludge sample; C,—Cs: The sludge samples
using different CHCl; concentrations treatment at the end of ex-
periment.
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Fig.3 UPGMA cluster analysis of DGGE profiles
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Table 1 Identity of genomic sequences in dominant DGGE bands by sequencing and BLAST analysis

et 27PN GenBank #H 1% fY & % BRe FRAL
Band Sequence size (bp) Related strains in GenBank GenBank No. Similarity (%)
1 564 Uncultured bacterium clone HPR93 DQ464550 98
2 588 Uncultured Acidobacteria bacterium CU466687 98
3 587 Megasphaera paucivorans strain VIT E-032341 DQ223730 99
4 587 Megasphaera sueciensis strain VIT E-97791 DQ223729 99
5 562 Clostridium sp. HPB-16 AY 862512 99
6 564 Clostridium cellulosi strain D3 FJ465164 96
7 561 Uncultured bacterium clone HPR94 DQ464551 98
8 564 Uncultured bacterium clone HPR93 DQ464550 99
9 584 Desulfovibrio sp. S14 PV-2008 strain S14 EF688238 100
10 584 Uncultured bacterium clone SR_ FBR_E5 AY340820 99
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86 — Band 1
53 [1 Band 8
100 Uncultured bacterium clone HPR93 (DQ464550)
Band 6
90 Clostridium cellulosi strain D3 (FJ465164)
100[ Band 5
Clostridium sp. HPB16 (AY862512) Clostridia
50[ Band 7
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Fig. 4 Phylogenetic tree of dominant microbial species based on 16S rRNA sequence
7E: R Neighbor-joining J7 %44 % 5 5t % B 14, Band #5ic. Jy DGGE H i 4 2547 (10 16S rRNA :[H 541, 55 44 NCBI #% M 4dE 1%
WS 3 ST A ST (Bootstrap 1000 Y)Y SZHE3; AR 0.05 2 5% YA T BRPF M.
Note: Phylogenetic tree was constructed using Neighbor-joining algorithm. The marked band was reamplified 16S rRNA gene sequences from
DGGE band (Accession numbers of NCBI database in parentheses). Numbers at each node indicate the supporting percentage by bootstrap
analysis with 1000 iterations. The scale bar represents 0.05 substitutions per nucleotide position.
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