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                        Abstract

                        In this study, we evaluated trimethylsilyl (TMS) derivatives as derivatization reagents for the compound-specific stable carbon isotope analysis of soil amino acids by gas chromatography–combustion–isotope ratio mass spectrometry (GC–C–IRMS). We used non-proteinogenic amino acids to show that the extraction–derivatization–analysis procedure provides a reliable method to measure d13C values of amino acids extracted from soil. However, we found a number of drawbacks that significantly increase the final total uncertainty. These include the following: production of multiple peaks for each amino acid, identified as di-, tri- and tetra-TMS derivatives; a number of TMS-carbon (TMS-C) atoms added lower than the stoichiometric one, possibly due to incomplete combustion; different TMS-C d13C for di-, tri- and tetra-TMS derivatives.



For soil samples, only four amino acids (leucine, valine, threonine and serine) provide reliable d13C values with a total average uncertainty of 1.3 ‰. We conclude that trimethylsilyl derivatives are only suitable for determining the 13C incorporation in amino acids within experiments using 13C-labelled tracers but cannot be applied for amino acids with natural carbon isotope abundance until the drawbacks described here are overcome and the measured total uncertainty significantly decreased.
 
                    

                
                
                	Acceptance Date	Jul 23, 2014
	Publication Date	Oct 21, 2014
	Journal	Isotopes in Environmental and Health Studies
	Print ISSN	1025-6016
	Publisher	Taylor and Francis
	Pages	516 - 530
	DOI	https://doi.org/10.1080/10256016.2014.959444
	Keywords	carbon-13, gas chromatography–combustion–isotope ratio mass spectrometry, isotope analysis, soil amino acids, trimethylsilylation
	Publisher URL	https://www.tandfonline.com/doi/abs/10.1080/10256016.2014.959444


            


            

                
                
                
                
                
                                    
                        Organisation(s)

                        	
                                    
                                        School of Geography Geology and Environment
                                    
                                


                    
                
                 
                
                
                
                
                
                


                
                
                
                Downloadable Citations


                
                                        
                        
                            
                            BIB

                        

                    

                    
                        
                            
                            RTF

                        

                    

                                    

            


        
    







    
        
            Keele Repository Powered by Worktribe |
            Accessibility
        

    





    

    
        
            About Keele Repository

            
        

        

                            Administrator e-mail: research.openaccess@keele.ac.uk

            
            


            This application uses the following open-source libraries:


            


            SheetJS Community Edition

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            PDF.js

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            Font Awesome

            SIL OFL 1.1 (http://scripts.sil.org/OFL)

            MIT License (http://opensource.org/licenses/mit-license.html)

            CC BY 3.0 ( http://creativecommons.org/licenses/by/3.0/)


            



        
        
            Powered by Worktribe  © 2024

        

    





    

    
        
            Advanced Search

            
        


        

            

                

                Keele Repository ID

                
                    
                        
                    

                


                
                Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Name

                
                    
                        
                    

                


                
                Year
        
                
                    
                        
                    

                


                
                Keywords

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Faculties, Schools & Groups
                    
                
                    
                        Faculty of Humanities and Social Sciences
Faculty of Medicine and Health Sciences
Faculty of Natural Sciences
Harper and Keele Veterinary School
Keele Business School
Keele University
School of Allied Health Professions
School of Chemical and Physical Sciences
School of Computing and Mathematics
School of Geography Geology and Environment
School of Humanities
School of Law
School of Life Sciences
School of Medicine
School of Nursing and Midwifery
School of Pharmacy and Bioengineering
School of Psychology
School of Social Sciences


                    

                


                
                Type
                    
                
                    
                        Book
Book Chapter
Conference Proceeding
Dataset
Digital Artefact
Exhibition / Performance
Journal Article
Other
Patent
Presentation / Conference
Report
Thesis
Working Paper


                    

                


                
                Publication Status
                    
                
                    
                        Submitted
Accepted
In Press
Published
Unpublished


                    

                


                
                Journal or Publication Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Order the results
                
                
                    
                        
                            By last modified (most recent first)
By last modified (oldest first)
By year (most recent first)
By year (oldest first)
By title


                        

                    

                


            


        
        
            
                
                    Search
                

            

        

    








