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growth on CO as a sole substrate difficult for this type of methanogens. 
In order to lift the inhibitory effects we established a thermophilic microbial co-culture composed of a 
hydrogenogenic carboxydotrophic bacterium and a hydrogenotrophic methanogen. Together these are 
able to efficiently utilize CO or syngas to produce methane. Reactor experiments using a continuous gas 
phase at atmospheric pressure show that the co-culture is capable of producing stable amounts of 
methane over an extended timeframe. The efficiency and production rate of biological methanation of 
syngas are promising, and indicate this can become an interesting production route in the future. 
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Syngas fermentation can be used to produce fuels and chemicals from lignocellulosic biomass or other 
poorly biodegradable wastes. The aim of this study was to identify and characterize carboxydotrophic 
microorganisms in enrichments and evaluate their potential for syngas bioconversion. Anaerobic sludge 
that efficiently converted syngas (60% CO, 30% H2, 10% CO2) to methane, in a multi-orifice baffled 
bioreactor (MOBB), was used as inoculum to start enrichments with CO as carbon and energy source. 
Enrichments were started under a headspace containing 40% CO. Bottles amended with vancomycin 
and/or erythromycin were also inoculated to test the potential for enriching CO-converting methanogens. 
Methane and acetate were produced in the enrichment, but no growth or methane production was 
detected in incubation with antibiotics. In the enrichment, organisms related to Acetobacterium and 
Sporomusa species were the predominant bacterial species and Methanobacterium and 
Methanospirillum were the dominant archaea. The enrichment was subcultured and pasteurized to select 
for spore-forming bacteria and to inactivate methanogens. A stable enrichment culture was obtained that 
converted up to 100% CO. This enrichment produced hydrogen and acetate. The pasteurized culture 
showed a low microbial diversity; more than 90% of the community was related to Sporomusa ovata 
(97% identity). The results suggest that methane production from CO in the MOBB is a combined activity 
of carboxydotrophic acetogenic bacteria and hydrogenotrophic methanogens. Interestingly, growth of S. 
ovata with high concentrations of CO was never shown before. 
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In order to achieve a stable, efficient and flexible biogas production microbiologist are faced with the 
challenge to understand and define the potentials and limits of the complex and highly sensitive 
ecosystem “biogas plant”. Hence, knowledge about the adaptability and resistance of microbial 
populations to specific ecological conditions are of high importance regarding the development of new 
control and management strategies. 
Within the datasets of three independently conducted projects microbial populations which potentially 
indicate stable process conditions were identified. Two mesophilic lab-scale experiments investigated 
the effect of animal manure derived increasing ammonium nitrogen concentration on the reactor 
performance with special emphases on the microbiome response. In the third study the microbial 
community was monitored in a full-scale biogas plant during a change from mesophilic to thermophilic 
conditions, interrupted by a strong temperature drop due to technical problems. The bacterial and 
archaeal community was investigated using TRFLP in combination with a cloning/sequencing approach 
based on 16S rRNA gene analyses. 
In all three studies, changing operational parameters led to an inhibition of the process, which was 
mainly related to an abrupt and distinct change within the archaeal community structure. In contrast the 
bacterial community showed no specific reaction but a subtle reorganization of the bacterial community 
occurred over time. Most notable was the decreased abundance, or even disappearance, of specific 
bacterial TRFs assigned either to the WWE1 candidate division or the phylum Bacteroidetes prior to the 
change at the archaeal level. These result leads to the assumption that these Bacteria are highly 
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