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                    Abstract
Fumarate reducing bacteria, able to convert fumarate to succinate, are possible to use for the methane reduction in rumen because they can compete for H2 with methanogens. In this, we isolated fumarate reducing bacteria from a rumen of Korean native goat and characterized their molecular properties [fumarate reductase A gene (frdA)], fumarate reductase activities, and productions of volatile fatty acids and gas. Eight fumarate reducing bacteria belonging to Firmicutes were isolated from rumen fluid samples of slaughtered Korean black goats and characterized their phylogenetic positions based on 16S rRNA gene sequences. PCR based analyses showed that only one strain, closely related to Mitsuokella
                jalaludinii, harbored frdA. The growths of M. jalaludinii and Veillonella parvula strains were tested for different media. Interestingly, M. jalaludinii grew very well in the presence of hydrogen alone, while V. parvula grew well in response of fumarate and fumarate plus hydrogen. M. jalaludinii produced higher levels of lactate (P≤0.05) than did V. parvula. Additionally, M. jalaludinii produced acetate, but not butyrate, whereas V. parvula produced butyrate, not acetate. The fumarate reductase activities of M. jalaludinii and V. parvula were 16.8 ± 0.34 and 16.9 ± 1.21 mmol NADH oxidized/min/mg of cellular N, respectively. In conclusion, this showed that M. jalaludinii can be used as an efficient methane reducing agent in rumen.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Isolation and characterization of reductive acetogens from rumen fluid samples of Murrah buffaloes
                                        
                                    

                                    
                                        Article
                                        
                                         04 July 2023
                                    

                                

                                Prasanta Kumar Choudhury, Rajashree Jena, … Sudhir Kumar Tomar

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Roughage biodegradation by natural co-cultures of rumen fungi and methanogens from Qinghai yaks
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 September 2022
                                    

                                

                                Yaqin Wei, Hui Yang, … Tao Yang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Investigation of a new acetogen isolated from an enrichment of the tammar wallaby forestomach
                                        
                                    

                                    
                                        Article
                                         Open access
                                         11 December 2014
                                    

                                

                                Emma J Gagen, Jiakun Wang, … Christopher S McSweeney

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	
                  Asanuma, N. and Hino, T. 2000. Activity and properties of fumarate reductase in ruminal bacteria. Gen. Appl. Microbiol.
                  46, 119–125.
Article 
    CAS 
    
                    Google Scholar 
                

	
                  Asanuma, N., Iwamoto, M., and Hino, T. 1998. Formate metabolism by ruminal microorganisms in relation to methanogenesis. Anim. Sci. Technol.
                  69, 9.

                    Google Scholar 
                

	
                  Asanuma, N., Iwamoto, M., and Hino, T. 1999. Effect of the addition of fumarate on methane production by ruminal microorganisms in vitro. J. Dairy Sci.
                  82, 780–787.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Bryant, M.P. and Burkey, L.A. 1953. Cultural methods and some characteristics of some of the more numerous groups of bacteria in the bovine rumen. J. Dairy Sci.
                  36, 205–217.
Article 
    
                    Google Scholar 
                

	
                  Courtright, J.B. and Henning, U. 1970. Malate dehydrogenase mutants in Escherichia coli k-12. J. Bacteriol.
                  102, 722–728.
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Global Methane Initiative. 2012. Global methane emissions and mitigation opportunities, p. 4. Global Methane Initiative.

	
                  Han, S.-K., Kim, S.-H., and Shin, H.-S. 2005. Uasb treatment of wastewater with vfa and alcohol generated during hydrogen fermentation of food waste. Proc. Biochem.
                  40, 2897–2905.
Article 
    CAS 
    
                    Google Scholar 
                

	
                  Harris, M.A. and Reddy, C.A. 1977. Hydrogenase activity and the h2-fumarate electron transport system in bacteroides fragilis. J. Bacteriol.
                  131, 922–928.
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Hattori, K. and Matsui, H. 2008. Diversity of fumarate reducing bacteria in the bovine rumen revealed by culture dependent and independent approaches. Anaerobe
                  14, 87–93.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Hino, T., Mukunoki, H., Imanishi, K., and Miyazaki, K. 1992. Necessity of ready electron disposal and interspecies hydrogen transfer for the utilization of ethanol by rumen bacteria. Asian-Australas. J. Anim. Sci.
                  5, 511–517.

                    Google Scholar 
                

	
                  Joblin, K.N. 1981. Isolation, enumeration, and maintenance of rumen anaerobic fungi in roll tubes. Appl. Environ. Microbiol.
                  42, 1119–1122.
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Johnson, K.A. and Johnson, D.E. 1995. Methane emissions from cattle. J. Anim. Sci.
                  73, 2483–2492.
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Johnson, D.E. and Ward, G.M. 1996. Estimates of animal methane emissions. Environ. Monit. Assess.
                  42, 133–141.
Article 
    CAS 
    
                    Google Scholar 
                

	
                  Kimura, M. 1980. A simple method for estimating evolutionary rates of base substitutions through comparative studies of nucleotide sequences. J. Mol. Evol.
                  16, 111–120.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Lan, G.Q., Ho, Y.W., and Abdullah, N. 2002. Mitsuokella jalaludinii sp. nov., from the rumens of cattle in Malaysia. Int. J. Syst. Evol. Microbiol.
                  52, 713–718.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Lee, P., Lee, S., Hong, S., and Chang, H. 2002. Isolation and characterization of a new succinic acid-producing bacterium, Mannheimia succiniciproducens mbel55e, from bovine rumen. Appl. Microbiol. Biotechnol.
                  58, 663–668.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Lopez, S., Valdes, C., Newbold, C.J., and Wallace, R.J. 1999. Influence of sodium fumarate addition on rumen fermentation in vitro. Br. J. Nutr.
                  81, 59–64.
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Miller, T.L. 1995. In ruminant physiology: Digestion, metabolism, growth and reproduction. Stuttgart: Ferdinand Enke-Verlag.

                    Google Scholar 
                

	
                  Ng, S.K.C. and Hamilton, I.R. 1971. Lactate metabolism by Veillonella parvula. J. Bacteriol.
                  105, 999–1005.
PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Øskov, E.R. and McDonald, I. 1979. The estimation of protein degradability in the rumen from incubation measurements weighted according to rate of passage. J. Agri. Sci. (Cambridge)
                  92, 499–503.
Article 
    
                    Google Scholar 
                

	
                  SAS. 2002. Sas/stat. Statistical analysis systems for windows. Release 9.1. SAS Institute Inc., Cary, N.C., USA.

                    Google Scholar 
                

	
                  Spencer, M.E. and Guest, J.R. 1973. Isolation and properties of fumarate reductase mutants of Escherichia coli. Bacteriology
                  114, 563–570.
CAS 
    
                    Google Scholar 
                

	
                  Tabaru, H., Kadota, E., Yamada, H., Sasaki, N., and Takeuchi, A. 1988. Determination of volatile fatty acids and lactic acid in bovine plasma and ruminal fluid by high performance liquid chromatography. Nihon Juigaku Zasshi
                  50, 1124–1126.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Ruminant Nutrition and Anaerobe Laboratory, Department of Animal Science and Technology, College of Bio-industry Science, Sunchon National University, Suncheon, 540-742, Republic of Korea
Lovelia L. Mamuad, Seon Ho Kim & Sang-Suk Lee

	Division of Applied Life Science, Graduate School of Gyeongsang National University, IALS, Jinju, 660-701, Republic of Korea
Sung Sil Lee

	Department of Animal Resources Technology, Gyeongnam National University, Chinju, 660-758, Republic of Korea
Kwang Keun Cho

	Research Center for Biomolecules and Biosystems, Department of Life Science, Chung-Ang University, Seoul, 156-756, Republic of Korea
Che Ok Jeon


Authors	Lovelia L. MamuadView author publications
You can also search for this author in
                        PubMed Google Scholar



	Seon Ho KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sung Sil LeeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kwang Keun ChoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Che Ok JeonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sang-Suk LeeView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Sang-Suk Lee.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Mamuad, L.L., Kim, S.H., Lee, S.S. et al. Characterization, metabolites and gas formation of fumarate reducing bacteria isolated from Korean native goat (Capra hircus coreanae).
                    J Microbiol. 50, 925–931 (2012). https://doi.org/10.1007/s12275-012-2497-3
Download citation
	Received: 12 September 2012

	Accepted: 12 December 2012

	Published: 30 December 2012

	Issue Date: December 2012

	DOI: https://doi.org/10.1007/s12275-012-2497-3


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	fumarate reductase
	
                Mitsuokella jalaludinii
              
	Korean native goat
	VFA








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.238.87.194
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    