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                    Abstract
High-performance liquid chromatography–tandem mass spectrometry has been used to identify isoflavone aglycones and glycosides in kudzu root. Fourteen isoflavones were detected. Among these, six were identified by comparison with authentic standards. Tentative identifications of the other isoflavones are based on UV spectra, mass spectra of protonated and deprotonated molecules, and MS–MS data. Several are reported for the first time in kudzu root. The bioactivity and bioavailability of isoflavone aglycones are usually greater than those of their glycosides. To improve the bioavailability of kudzu root isoflavones, crude β-glycosidases prepared from microbes were used to hydrolyze the isoflavone glycosides. Several MS modes are combined not only to identify the isoflavones in kudzu root, but also to describe the biotransformation of kudzu root isoflavone glycosides. It is also proved that crude β-glycosidases have high selectivity toward the O-glycosides of isoflavones.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ][image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Extraction and characterization of phenolic compounds and their potential antioxidant activities
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 October 2022
                                    

                                

                                Linghong Shi, Wanrong Zhao, … Hafiz Ansar Rasul Suleria

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Compounds from Agathis dammara exert hypoglycaemic activity by enhancing glucose uptake: lignans, terpenes and others
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 March 2024
                                    

                                

                                Zhe-Wei Yu, Bang-Ping Cai, … Ying-Kun Qiu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Extraction and Quantification of Moringa oleifera Leaf Powder Extracts by HPLC and FTIR
                                        
                                    

                                    
                                        Article
                                        
                                         10 March 2023
                                    

                                

                                Shakeela Khalid, Muhammad Arshad, … Jose M. Lorenzo

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Fan LL, O'Keefe DD, Powell WWJ (1985) Chin Med J 98:821–832
PubMed 
    CAS 
    
                    Google Scholar 
                

	Chen G, Zhang J, Ye J (2001) J Chromatogr A 923:255–262
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Setchell KDR, Borriello SP, Hulme P, Kirk DN, Axelson M (1984) Am J Clin Nutr 40:569–578
PubMed 
    CAS 
    
                    Google Scholar 
                

	Messina MJ, Persky V, Setchell KD, Barnes S (1994) Nutr Cancer 21:113–131
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Tham DM, Gardner CD, Haskell WL (1998) J Clin Endocrinol Metab 83:2223–2235
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Setchell KDR, Cassidy A (1999) J Nutr 129:758S–767S
PubMed 
    CAS 
    
                    Google Scholar 
                

	Askada Y, Kawano S, Yamagishi M (1980) Yakugaku Zasshi 100:1057–1060
PubMed 
    
                    Google Scholar 
                

	Rong H, Keukeleire DD, Cooman LD, Baeyens WRG, Weken GVD (1998) Biomed Chromatogr 12:170–171
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Frake AA, Custer LJ, Cerna CM, Narala KK (1994) J Agric Food Chem 42:1905–1913
Article 
    
                    Google Scholar 
                

	Hutabarat LS, Mulholland M, Greenfield H (1998) J Chromatogr A 795:377–382
Article 
    CAS 
    
                    Google Scholar 
                

	Nicollier GF, Thompson C (1982) J Chromatogr 249:399–402
Article 
    CAS 
    
                    Google Scholar 
                

	Sachse J (1984) J Chromatogr 298:175–182
Article 
    CAS 
    
                    Google Scholar 
                

	Prasain JK, Jones K, Kirk M, Wilson L, Smith-Johnson M, Weaver C, Barnes S (2003) J Agric Food Chem 51:4213–4218
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Boue SM, Carter-Wientjes CH, Shih BY, Cleveland TE (2003) J Chromatogr A 991:61–68
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Wu Q, Wang M, Simon JE (2003) J Chromatogr A 1016:195–209
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Wu Q, Wang M, Sciarappa WJ, Simon JE (2004) J Agric Food Chem 52:2763–2769
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Prasain JK, Jones K, Brissie N, Moore R, Wyss JM, Barnes S (2004) J Agric Food Chem 52:3708–3712
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Piskula MK, Yamakoshi J, Iwai Y (1999) FEBS Lett 447:287–291
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Izumi T, Piskula MK, Osawa S, Obata A, Tobe K, Saito M, Kataoka S, Kubota Y, Kikuchi M (2000) J Nutr 130:1695–1699
PubMed 
    CAS 
    
                    Google Scholar 
                

	Setchell KD, Brown NM, Desai P, Zimmer-Nechemias L, Wolfe BE, Brashear WT, Kirschner AS, Cassidy A, Heubi JE (2001) J Nutr 131:1362s–1375s
PubMed 
    CAS 
    
                    Google Scholar 
                

	Yan Z, Chun-zhi Z, Xin-miao L (2005) Fine Chem (China) 5:354–356

                    Google Scholar 
                

	Yan Z, Chun-zhi Z, Xin-miao L (2005) Food and Fermentation Industries (China) 31:30–33

                    Google Scholar 
                

	Waridel P, Wolfender JL, Ndjoko K, Hobby KR, Major HJ, Hostettmann K (2001) J Chromatogr A 926:29–41
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Cao X, Tian Y, Zhang T, Li X, Ito Y (1999) J Chromatogr A 855:709–713
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Shibata S, Murakami T, Nishikawa Y, Harada M (1959) Chem Pharm Bull 7:134–136
CAS 
    
                    Google Scholar 
                

	Shibata S, Murakami T, Nishikawa Y(1959) Yakugaku Zasshi 79:757–761
CAS 
    
                    Google Scholar 
                

	Murakami T, Nishikawa Y, Ando T (1960) Chem Pharm Bull 8:688–691
CAS 
    
                    Google Scholar 
                

	Hirakura K, Morita M, Nakajima K, Sugama K, Takagi K, Nirrsu K, Ikeya Y, Maruno M, Okada M (1997) Phytochemistry 46:921–928
Article 
    CAS 
    
                    Google Scholar 
                

	Keung WM, Vallee BL (1998) Phytochemistry 47:499–506
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Rijke ED, Zappey H, Ariese F, Gooijer C, Brinkman UA (2003) J Chromatogr A 984:45–51
Article 
    PubMed 
    
                    Google Scholar 
                

	Moran JF, Klucas RV, Grayer RJ, Abian J, Harborne JB, Becana M (1998) Photochem Anal 9:171–176
Article 
    CAS 
    
                    Google Scholar 
                

	Benlhabib E, Baker JI, Keyler DE, Singh AK (2004) Biomed Chromatogr 18(6):367–380
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgements
We thank Professor L.F. Z for correcting the manuscript. We are grateful for financial supports from the major frontier projects of the Chinese Academy of Sciences (KGCX2-SW-213) and Project 20235020 supported by National Natural Science Foundation of China.


Author information
Authors and Affiliations
	Dalian Institute of Chemical Physics, Chinese Academy of Sciences, 457 Zhongshan Road, Dalian, 116023, PR China
Yan Zhang, Qing Xu, Xiaozhe Zhang, Jiping Chen & Xinmiao Liang

	Weihenstephan Scientific Centre of the Technical University of Munich, Weihenstephaner Steig 23, 85354, Freising, Germany
Antonius Kettrup

	GSF-Forschungszentrum für Umwelt und Gesundheit, GmbH, Ingolstädter Landstraße 1, 85764, Neuherberg, Germany
Antonius Kettrup


Authors	Yan ZhangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Qing XuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xiaozhe ZhangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jiping ChenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xinmiao LiangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Antonius KettrupView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Xinmiao Liang.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Zhang, Y., Xu, Q., Zhang, X. et al. High-performance liquid chromatography–tandem mass spectrometry for identification of isoflavones and description of the biotransformation of kudzu root.
                    Anal Bioanal Chem 383, 787–796 (2005). https://doi.org/10.1007/s00216-005-0068-8
Download citation
	Received: 27 April 2005

	Revised: 26 July 2005

	Accepted: 03 August 2005

	Published: 20 October 2005

	Issue Date: November 2005

	DOI: https://doi.org/10.1007/s00216-005-0068-8


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
	Kudzu root
	Isoflavones
	LC–MS
	Crude β-glycosidase
	Biotransformation








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					18.212.236.187
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    