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            Abstract
METHYL donors such as betaine and choline are known to stimulate production of vitamin B12 by certain microorganisms1. Ansbacher and Hill2 reported that of the crude microbial processes available in 1949, the best were characterized by disappearance of choline from the medium. Miller and Putter of these laboratories (unpublished) discovered that betaine and choline stimulate B12 production by Pseudomonas denitrificans; this has been confirmed3,4. Stern5 independently found these two compounds to stimulate, by as much as five to sixfold, the formation of B12 by Rhizobium trifolii, R. meliloti, Agrobacterium sp. and Bacillus megaterium.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Co-feeding glucose with either gluconate or galacturonate during clostridial fermentations provides metabolic fine-tuning capabilities
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 January 2021
                                    

                                

                                Theresah N. K. Zu, Sanchao Liu, â€¦ Christian J. Sund

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        An Efficient New Process for the Selective Production of Odd-Chain Carboxylic Acids by Simple Carbon Elongation Using Megasphaera hexanoica
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 August 2019
                                    

                                

                                Hyunjin Kim, Byoung Seung Jeon & Byoung-In Sang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Coculturing of Mucor plumbeus and Bacillus subtilis bacterium as an efficient fermentation strategy to enhance fungal lipid and gamma-linolenic acid (GLA) production
                                        
                                    

                                    
                                        Article
                                         Open access
                                         30 July 2022
                                    

                                

                                Hassan Mohamed, Mohamed F. Awad, â€¦ Yuanda Song

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Mervyn, L., and Smith, E. L., Prog. Indust. Microbiol., 5, 151 (1964).
CASÂ 
    
                    Google ScholarÂ 
                

	Ansbacher, S., and Hill, H. H., Abstr. 116th Meet. Amer. Chem. Soc., 31A (1949).

	Miller, I. M., US Patent 2,960,446 (1960).

	McDaniel, L. E., US Patent 3,000,793 (1961).

	Stern, R. M., US Patent 2,923,666 (1960).

	Valencia, R., CR Acad. Sci., 257, 3245 (1963).
CASÂ 
    
                    Google ScholarÂ 
                

	Bray, R., and Shemin, D., Biochim. Biophys. Acta, 30, 647 (1958). Bray, R. C., and Shemin, D., J. Biol. Chem., 238, 1501 (1963). Shemin, D., and Bray, R. C., Ann. NY Acad. Sci., 112, Art. 2, 615 (1964).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Fermentation Research Department, Merck Sharp and Dohme Research Laboratories, Rahway, New Jersey
ARNOLD L. DEMAIN,Â HORACE J. DANIELS,Â LUBOVE SCHNABLEÂ &Â RAYMOND F. WHITE


Authors	ARNOLD L. DEMAINView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	HORACE J. DANIELSView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	LUBOVE SCHNABLEView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	RAYMOND F. WHITEView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
DEMAIN, A., DANIELS, H., SCHNABLE, L. et al. Specificity of the Stimulatory Effect of Betaine on the Vitamin B12 Fermentation.
                    Nature 220, 1324â€“1325 (1968). https://doi.org/10.1038/2201324a0
Download citation
	Received: 23 September 1968

	Issue Date: 28 December 1968

	DOI: https://doi.org/10.1038/2201324a0


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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Coenzyme cobalamin: biosynthesis, overproduction and its application in dehalogenationâ€”a review
                                    
                                

                            
                                
                                    	Min Guo
	Yinguang Chen


                                
                                Reviews in Environmental Science and Bio/Technology (2018)

                            
	
                            
                                
                                    
                                        Interactive performances of betaine on the metabolic processes of Pseudomonas denitrificans
                                    
                                

                            
                                
                                    	Wei Xia
	Wei-fu Peng
	Kun-tai Li


                                
                                Journal of Industrial Microbiology and Biotechnology (2015)

                            
	
                            
                                
                                    
                                        Industrial vitamin B12 production by Pseudomonas denitrificans using maltose syrup and corn steep liquor as the cost-effective fermentation substrates
                                    
                                

                            
                                
                                    	Wei Xia
	Wei Chen
	Kun-tai Li


                                
                                Bioprocess and Biosystems Engineering (2015)

                            
	
                            
                                
                                    
                                        An effective and simplified pH-stat control strategy for the industrial fermentation of vitamin B12 by Pseudomonas denitrificans
                                    
                                

                            
                                
                                    	Kun-Tai Li
	Dong-Hong Liu
	Si-Liang Zhang


                                
                                Bioprocess and Biosystems Engineering (2008)

                            
	
                            
                                
                                    
                                        The distance between bacterial species in sequence space
                                    
                                

                            
                                
                                    	R. P. Ambler


                                
                                Journal of Molecular Evolution (1996)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
