
 

Methane Production from Formate by Syntrophic Association of 
Methanobacterium bryantii and Desulfovibrio desulfuricans in streambed 

sediments 
 

Shahab Varkouhi 
Department of Geology, Faculty of Science, Islamic-Azad University, Zahedan 

 
Abstract: Coculture of a sulfate-reducing bacterium, when grown in the absence of added sulfate, with 
Methanobacterium bryantii, which uses only H2 and CO2 for methanogenesis, degraded formate to CH4. A pure 
culture of Desulfovibrio desulfuricans was able to produce small amounts of H2. Such a syntrophic relationship might 
provide an additional way to avoid formate accumulation in anaerobic environments. Decreasing of Formate in 
revering environment is a necessary process for increased activity of sulfate-reducing bacteria that play an important 
rule in deleting of element's pollutants. 
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1- Introduction 
Formate can inhibit the acetoclastic reaction in the 
presence of Methanosarcina barkeri 227 or 
Methanosarcina barkeri subsp.Thermophila (Guyot, 
1986). A hypothesis has  postulated  that formate  could  
be  transformed  to  CH4  in sulfate-depleted 
environments through interspecies hydrogen transfer. 
Sulfate-reducing bacteria (SRB) cannot use formate as 
an energy source without electron acceptors, as for 
ethanol or lactate. The use of ethanol or lactate by SRB 
in sulfatedepleted environments is possible only 
through an interspecies hydrogen transfer to produce 
methane (Bryant, Campbell, Reddy and Crabill,1977; 
Maclnerney and Bryant,1981). This paper reports the 
production of methane in the absence of added sulfate 
by coupling an SRB with a hydrogenophilic bacterium 
unable to use formate. Techniques described by 
Hungate, 1969, Balch et.al, 1976, Guyot, 1986 and 
Guyot and Traore, 1983 were used throughout this 
study.  

 

2- Methodology 

Desulfovibrio desulfuricans has isolated from 
streambed sediments of Kashkan river (southwest of 
Iran, near to Afrineh village in Lorestan province). 
Methanobacterium bryantii DSM 863 was purchased 
from the DSM Collection, Gottingen in Federal 
Republic of Germany. Desulfovibrio desulfuricans was 
cultivated at 37°C in medium of Jones et al. (Jones, 
Guyot and Wolfe, 1984), except that formate was used 
as substrate (20 mM) with 5 mM sulfate. 
D.desulfuricans was inoculated at the end of the 
exponential phase to obtain the lowest residual 
concentration of sulfate in the inoculums. 
Methanobacterium bryantii DSM 863 was cultivated at 
37°C in medium 1 of Balch et al., 1979, in the presence 
of H2-CO2 (80:20). All experiments were  carried out in 
triplicate in 60 ml serum bottles, each containing 20 ml 
of the Balch et al., 1979, medium 1 prepared without 
sulfate. It was checked that Methanobacterium bryantii 
was unable to produce methane from formate in pure 
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