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ABSTRACT If sufficiently optimized, anaerobic digestion (AD) of agricultural waste can be an 

efficient waste disposal system and a source of renewable energy. A complex microbial consortium 
converts the input organic material into methane gas during four defined stages. Currently, the 
composition of this community during each stage of methanogenesis is not well-defined, making 
operational controls difficult. Recently developed techniques for the molecular characterization of 
these communities, including next generation sequencing, could provide valuable tools for system 
monitoring, increasing productivity and process stability. 

Ethanol distillery waste products were combined with dairy manure and processed in a thermophilic 
AD system. Paired gas and digestate samples were collected throughout the digestion period. 
Biogas composition and volatile fatty acid concentration were determined using gas 
chromatography and HPLC respectively. Genomic DNA from digestate samples was isolated and 
cpn60 and archaeal thermosome universal targets and sequenced directly using Roche 454 
pyrosequencing. Sequencing data was assembled into operational taxonomic units (OTU) and 
abundance was correlated to digester performance data. 
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Microorganisms showing a strong positive correlation to volatile fatty acid levels, as well as 
methane accumulation, were identified as high-performing in this digester system. Sequencing data 
informed culture conditions to isolate some of these organisms and was also the basis for 
developing a qPCR assays to quantify and track these organisms. 

This molecular approach will facilitate monitoring and manipulation of microbial communities during 
AD to optimize performance and methane yield.  
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