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                    Abstract
In this paper, an effective and green strategy was developed to obtain aglycone isoflavones from soybean through the extraction, hydrolysis, and purification steps. Firstly, a novel ethanol-alkaline extraction method was designed and optimized. The high extraction yield (94.34%) of isoflavones was achieved under the optimal extraction conditions of pH 9.0, 70°C, 60 min, ethanol concentration of 65%, and 1:15 of the solid to liquid ratio. Then, the cellulase (GC-220) was used instead of traditional β-glucosidase to hydrolyze the glycoside isoflavones into aglycone isoflavones which gave an excellent conversion of 95%. Finally, the crude aglycone isoflavones have been purified by an environmental-friendly procedure comprised of ethanol precipitation, ethyl acetate extraction, and water rinse. The final amount of aglycone isoflavones obtained was 1.279 mg for every gram of defatted soybean by this strategy, and the final recovery, and purity of aglycone isoflavones could achieve 80.38 and 87.21%, respectively.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	Elizabeth JZ, Ka MN, Kathy QL. Extraction and purification of isoflavones from soybeans and characterization of their estrogenic activities. J. Agr. Food Chem. 55: 6940–6950 (2007)
Article 
    
                    Google Scholar 
                

	Zuo YB, Zeng AW, Yuan XG, Yu KT. Extraction of soybean isoflavones from soybean meal with aqueous methanol modified supercritical carbon dioxide. J. Food Eng. 89: 384–389 (2008)
Article 
    CAS 
    
                    Google Scholar 
                

	Scalbert A, Williamson G. Dietary intake and bioavailability of polyphenols. J. Nutr. 130: 2073S–2085S (2000)
CAS 
    
                    Google Scholar 
                

	Shao S, Duncan AM, Yang R, Marcone MF, Rajcan I, Tsao R. Systematic evaluation of pre-HPLC sample processing methods on total and individual isoflavones in soybeans and soy products. Food Res. Int. 44: 2425–2434 (2011)
Article 
    CAS 
    
                    Google Scholar 
                

	Izumi T, Piskula MK, Osawa S, Obata A, Tobe K, Saito M, Kataoka S, Kubota Y, Kikuchi M. Soy isoflavone aglycones are absorbed faster and in higher amounts than their glucosides in humans. J. Nutr. 130: 1695–1699 (2000)
CAS 
    
                    Google Scholar 
                

	Kuo LC, Cheng WY, Wu RY, Huang CJ, Lee KT. Hydrolysis of black soybean isoflavone glycosides by Bacillus subtilis natto. Appl. Microbiol. Biot. 73: 314–320 (2006)
Article 
    CAS 
    
                    Google Scholar 
                

	Song T, Barua K, Buseman G, Murphy PA. Soy isoflavone analysis: Quality control and a new internal standard. Am. J. Clin. Nutr. 68: 1474S–1479S (1998)
CAS 
    
                    Google Scholar 
                

	Jackson C, Dini JP, Lavandier C, Rupasinghe H, Faulkner H, Poysa V, Buzzell D, DeGrandis S. Effects of processing on the content and composition of isoflavones during manufacturing of soy beverage and tofu. Process Biochem. 37: 1117–1123 (2002)
Article 
    CAS 
    
                    Google Scholar 
                

	Ismail B, Hayes K. β-Glycosidase activity toward different glycosidic forms of isoflavones. J. Agr. Food Chem. 53: 4918–4924 (2005)
Article 
    CAS 
    
                    Google Scholar 
                

	Pyo YH, Lee TC, Lee YC. Enrichment of bioactive isoflavones in soymilk fermented with β-glucosidase-producing lactic acid bacteria. Food Res. Int. 38: 551–559 (2005)
Article 
    CAS 
    
                    Google Scholar 
                

	Chuankhayan P, Rimlumduan T, Svasti J, Cairns JRK. Hydrolysis of soybean isoflavonoid glycosides by dalbergia β-glucosidases. J. Agr. Food Chem. 55: 2407–2412 (2007)
Article 
    CAS 
    
                    Google Scholar 
                

	Lee JH, Choung MG. Determination of optimal acid hydrolysis time of soybean isoflavones using drying oven and microwave assisted methods. Food Chem. 129: 577–582 (2011)
Article 
    CAS 
    
                    Google Scholar 
                

	Silva LHD, Celeghinin RMS, Chang YK. Effect of the fermentation of whole soybean flour on the conversion of isoflavones from glycosides to aglycones. Food Chem. 128: 640–644 (2011)
Article 
    
                    Google Scholar 
                

	Utkina EA, Antoshina SV, Selishcheva AA, Sorokoumova GM, Rogozhkina EA, Shvets VI. Isoflavones daidzein and genistein: Preparation by acid hydrolysis of their glycosides and the effect on phospholipid peroxidation. Russ. J. Bioorg. Chem. 30: 385–390 (2004)
Article 
    CAS 
    
                    Google Scholar 
                

	Song X, Xue Y, Wang Q, Wu X. Comparison of three thermostable β-glucosidases for application in the hydrolysis of soybean isoflavone glycosides. J. Agr. Food Chem. 59: 1954–1961 (2011)
Article 
    CAS 
    
                    Google Scholar 
                

	Park MH, Jeong MK, Kim MJ, Lee JH. Modification of isoflavone profiles in a fermented soy food with almond powder. J. Food Sci. 77: 125–134 (2012)

                    Google Scholar 
                

	Matthaus B, Bruhl L. Comparison of different methods for the determination of the oil content in oilseeds. J. Am. Oil Chem. Soc. 78: 95–102 (2001)
Article 
    CAS 
    
                    Google Scholar 
                

	Huie CW. A review of modern sample-preparation techniques for the extraction and analysis of medicinal plants. Anal. Bioanal. Chem. 373: 23–30 (2002)
Article 
    CAS 
    
                    Google Scholar 
                

	Rostagno MA, Palma M, Barroso CG. Pressurized liquid extraction of isoflavones from soybeans. Anal. Chim. Acta 522: 169–177 (2004)
Article 
    CAS 
    
                    Google Scholar 
                

	Lee MH, Lin CC. Comparison of techniques for extraction of isoflavones from the root of Radix Puerariae: Ultrasonic and pressurized solvent extractions. Food Chem. 105: 223–228 (2007)
Article 
    CAS 
    
                    Google Scholar 
                

	Rostagno MA. Palma M, Barroso CG. Microwave assisted extraction of soy isoflavones. Anal. Chim. Acta 588: 274–282 (2007)
Article 
    CAS 
    
                    Google Scholar 
                

	Kao T, Chen B. An improved method for determination of isoflavones in soybean powder by liquid chromatography. Chromatographia 56: 423–430 (2002)
Article 
    CAS 
    
                    Google Scholar 
                

	Rostagno MA, Palma M, Barroso CG. Ultrasound-assisted extraction of soy isoflavones. J. Chromatogr. A 1012: 119–128 (2003)
Article 
    CAS 
    
                    Google Scholar 
                

	Lin F, Giusti MM. Effects of solvent polarity and acidity on the extraction efficiency of isoflavones from soybeans (Glycine max). J. Agr. Food Chem. 53: 3795–3800 (2005)
Article 
    CAS 
    
                    Google Scholar 
                

	Lopes Barbosa AC, Lajolo FM, Genovese MI. Influence of temperature, pH, and ionic strength on the production of isoflavonerich soy protein isolates. Food Chem. 98: 757–766 (2006)
Article 
    CAS 
    
                    Google Scholar 
                

	Yuan J, Ju XR, Wang LF. Extraction optimization of soybean isoflavones with water. China Oils Fats 31: 52–55 (2006)
CAS 
    
                    Google Scholar 
                

	He EM, Qi XJ, Wei LN. Research on extraction of soybean isoflavones from soy-bean residue. Acta Agr. Boreali-Occidentalis Sin. 15: 160–162 (2006)

                    Google Scholar 
                

	Espinosa M, Rupérez P. Soybean oligosaccharides: Potential as new ingredients in functional food. Nutr. Hosp. 21: 92–96 (2006)

                    Google Scholar 
                

	Li-Hsun C, Ya-Chuan C, Chieh-Ming C. Extracting and purifying isoflavones from defatted soybean flakes using superheated water at elevated pressures. Food Chem. 84: 279–285 (2004)
Article 
    
                    Google Scholar 
                

	Cho SY, Lee YN, Park HJ. Optimization of ethanol extraction and further purification of isoflavones from soybean sprout cotyledon. Food Chem. 117: 312–317 (2009)
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Chemical Engineering Research Center, School of Chemical Engineering and Technology, Tianjin University, Tianjin, 300072, China
Mengfan Wang, Jian Guo, Wei Qi, Rongxin Su & Zhimin He

	State Key Laboratory of Chemical Engineering, Tianjin University, Tianjin, 300072, China
Wei Qi, Rongxin Su & Zhimin He

	Tianjin Key Laboratory of Membrane Science and Desalination Technology, Tianjin University, Tianjin, 300072, China
Wei Qi, Rongxin Su & Zhimin He

	School of Chemical Engineering and Technology, Tianjin University, Tianjin, 300072, China
Mengfan Wang


Authors	Mengfan WangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jian GuoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Wei QiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rongxin SuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zhimin HeView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Wei Qi.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Wang, M., Guo, J., Qi, W. et al. An effective and green method for the extraction and purification of aglycone isoflavones from soybean.
                    Food Sci Biotechnol 22, 705–712 (2013). https://doi.org/10.1007/s10068-013-0135-4
Download citation
	Received: 10 October 2012

	Revised: 03 December 2012

	Accepted: 04 December 2012

	Published: 30 June 2013

	Issue Date: June 2013

	DOI: https://doi.org/10.1007/s10068-013-0135-4


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
	aglycone isoflavone
	extraction
	enzymatic hydrolysis
	purification








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.89.251.25
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    