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A Research Overview of Methanogens
LI Yu-shan', LI Yao-ming’, OUYANG Zhi-yun'

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: Methane is the second most important greenhouse gas in the atmosphere with a concentration (rate by volume) of 1.7 x
10 7%, Approximately 75% of methane in atmosphere comes from the activity of methanogens in the worldwide. The methanogens are
anaerobic archaebacteria, according to 16S rRNA and other biochemical taxonomy. The methanogens can use compounds such as acetic
acid, hydrogen and CO, athylamine as substrates for methane production. The biochemical metabolisms of methanogens are greatly

affected by natural environment where they live in. This paper will present a general situation of methanogens in term of history,

morphology, taxonomy, metabolisms and ecology.
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Table 1  Taxonomy of methanogens
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Table 2 Free energies and typical organisms of methanogenesis reactions
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CO, +4 isopropanol —>CH, +4 acetone +2 H,0 -37 Some hydrogenotrophic methanogens
4 CO +2 H,0—CH, +3 CO, -196 Methanothermobacter and Methanosarcina
II. Methylated C1 compounds
4 CH;OH —3 CH, +CO, +2 H,0 -105 Methanosarcina and other methylotrophic methanogens
CH,0H + H,—CH, +H,0 -113 Methanomicrococcus blatticola and Methanosphaera
2 (CH;),-S+2 H,0—3 CH, +CO, +2 H,S -49 Some methylotrophic methanogens
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IT. Acetate
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Fig. 1 Pathways of methanogenesis by methanogens
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