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the bioconversion of synthesis gas. In this study, we collected waste activated sludge samples to screen homoacetogens by

Hungate anaerobic technique, and studied the effect of pH on acetate and alcohol production from H,/CO, gas. The mixed
culture contained Clostridium ljungdahlii, Lysinibacillus fusiformis and Bacillus cereus. Acetate concentration achieved
31.69 mmol/L when the initial pH was 7. The mixed culture containing homoacetogen could converting H,/CO, to acetate,

which provides an efficient microbial resource for the bioconversion of synthesis gas.

Keywords: homoacetatogen, screen, biological conversion, pH, yeast extract
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F 1 4HE 16S rRNA FIEE ZEH FTHFS ThiEE & PCR 3|49

Table 1 Primer sequences used for molecular characterization of mixed homoacetogen population
Target Primer name Primer sequence (5'-3")* Size of product (bp) Literature
27F AGAGTTTGATCCTGGCTCAG
165 IRNA 1401R CGGTGTGTACAAGACCC 1300 4]
ETHES fhsF GTWTGGGCWAARGGYGGMGAAGG 250 [11]
fhsR GTATTGDGTYTTRGCCATACA
“Base: Y =C/T, W= A/T, M= A/C, R=A/G, H= A/C/T, D=A/G/T
1.4 BIEMEKMZEINEK pHE pH 5 7
oD 9 11 H,/CO,
50 mL 10 000 r/min H,/CO, (H; CO,=80%
20 min 3 20% V/V) 3 N
105 C 0.5 1.0 150 kPa
1.5 20 2.5 mg 5% (V/V)
oD oD 0.1 05 1gL pH 7 Hy/CO,
H,/CO,
250 mL 100 mL (H, CO=80% 20% V/V) 3
1 g/L 2 g/L
g (28 150 kPa N,
) pH 7 99.9% N, 3
3 5% (V/V)
) . GC-2010 (
110 r/min 37 C
) H,/CO;,
4h oD [15-16]
4 h
(VFA)
UV-1600 ( )
0.45 pm
600 oD
m 0.5 mL 3 mol/L
H 2 L 1 L
P S0m 00'm H;PO,4 0.5 mL 0.5 mL
Lol (2 ¢k 10 000 r/min
) pH 45678 10 min 1 mL
o
9 10 11 99.9% N, 3 GC GC-2010  VFA
o
% (VIV) GC2010
110 r/min 37 C 48 h (FID) (PEG-20M 30 m
ob x0.32 mm x 0.5 um China) 99.99% N,
1.5 H,/CO, SR LEF R 80 C 3 min
5% 1 g/L 15°C 210 C
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250 C H,/CO,
H,/CH4/CO, (34.62%
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[17] [1]
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PCR FTHFS
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22 RIEBEVIRIEYIER
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Lysinibacillus fusiformis (98%)

Bacillus cereus (99%)
2 Cal-1

GenBank
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Fig. 1 The photograph of colony (A) and microscope
image of mixed culture Cal (B).
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Fig. 2 Phylogenetic tree based on 16S rRNA sequences and Neighbor-Joining analysis.
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Cal pH 5-10 pH 6.1-6.9 pH
pH 5-7 529 mg/L H,/CO, Cotter
(  3B) C. ljungdahlii pH [20] (pH 6.8)
570! pH (pH 5.5)
pH 2CO; + 4H, — CH;COOH + 2H,0 (1)
s (=72 1
2.4 4% pH X Hy/CO, SAKEE 1L 8 B M
H2 C02 4 Hz/Coz pH 7
pH 9 11 COz
NaOH 11.86 mmol/L
8.60 mmol/L ( 5)
CO, 1-2d 31.69 mmol/L (
CO, 5) H,/CO,
Hz/COz COZ HZ
5 pH 7 pH 9 CO,
(P>0.05) 4  CO,
32 mmol/L pH 9 CO,
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A B
600 -
600 550 |
~ 500 - ~ 500 -
E) = r
E 400t E 450
o 8 400 |
£ 300 - z i
| 2350 ]
< S L
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100 L 250 +
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t(h) pH

3 RIBYREKELZ (A) AE pH HEREEKKE (B)
Fig. 3 The growth trends of mixed culture (A) and the culture density under different pH (B).

cjb@im.ac.cn



1908 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech December 25, 2014 Vol.30 No.12

—=—pHS —=—pH7 —-—pH9 —=—pHII

= 22 ¢ .
S 06) %2.0-'
g 1.8
50'5‘ 21.6-
8 04l = 14[
= S 12t
o 031 S 10}
el 5]
=z 0.8 [
g 02y §oo.6-
el o
gol- _‘5842‘-—
> 02
FOOp vwmemee—e—s  oEgof
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
t(d) t(d)

4 TE#E pHF CO M H, SIASETK
Fig. 4 Variations of carbon dioxide and hydrogen concentration at different initial pH.
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Fig. 5 Changes in acetate and ethanol concentrations during bioconversion of H,/CO, at different initial pH.
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- 0 g/L yeast extract - (.5 g/LL yeast extract
—o— 0.05 g/L yeast extract —©- 1 g/L yeast extract - 0.1 g/L yeast extract
0.35
1.8+
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5 0101 2006
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& 02f
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Fig. 6 Variations of carbon dioxide and hydrogen concentration at different yeast extract concentrations.
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Guo P
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—©— 0.05 g/L yeast extract
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0.5 g/L g 2f ////éf///%—‘—A?_—_?
é 15 | 7 _
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% 0.5 r
35 mmol/L 2 0.0
H/CO, 0 1 2 3 4 5 6 7
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Fig. 7 Changes in acetate concentrations during
bioconversion of H,/CO, at different yeast extract
concentrations.
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Lysinibacillus fusiformis

[2]

h

CO,/H,

Bacillus cereus

Clostridium ljungdabhlii pH
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30 mmol/L
2

0.5 g/L CO,/H;
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