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                    Abstract
The effects of dietary supplementation with cheonggukjang containing arrowroot isoflavones (AIC) on bone mineral density and bone metabolism were investigated in 6-week old ovariectomized Sprague-Dawley rats divided into 4 groups: sham (sham-operation and basal diet), OVX (ovariectomy and basal diet), OVX+C (ovariectomy and basal diet with 5% cheonggukjang), and OVX+AIC (ovariectomy and basal diet with 5% AIC). Eight weeks following ovariectomy, body weight gain, and serum alkaline phosphatase activities were significantly reduced in OVX+C and OVX+AIC. Serum osteocalcin levels were significantly lower in OVX+AIC. Although urinary calcium, phosphorus, and creatinine levels increased after ovariectomy, they decreased in OVX+AIC. Bone mineral densities decreased in OVX but significantly enhanced after C and AIC supplementation. Bone mineral content did not significantly differ between OVX+AIC and sham. Thus, these results suggest that AIC may prevent bone loss in OVX rats.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Effect of Long-Term Green Tea Polyphenol Supplementation on Bone Architecture, Turnover, and Mechanical Properties in Middle-Aged Ovariectomized Rats
                                        
                                    

                                    
                                        Article
                                        
                                         09 November 2018
                                    

                                

                                Chwan-Li Shen, Brenda J. Smith, … Ming-Chien Chyu

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Effects of Artemisia princeps supplementation on bone metabolism in ovariectomized rats
                                        
                                    

                                    
                                        Article
                                        
                                         16 October 2015
                                    

                                

                                H.-J. Cho, J.-W. Kim, … Yoo-Kyoung Park

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Antiosteoporotic activity of a syringic acid diet in ovariectomized mice
                                        
                                    

                                    
                                        Article
                                        
                                         05 July 2017
                                    

                                

                                Teruyoshi Tanaka, Nobuhisa Kawaguchi, … Norifumi Shirasaka

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	John WB, Markek HD. Medical Biochemistry. 2nd ed. Elsevier Ltd., Shanghai, China. pp. 347–350 (2005)

                    Google Scholar 
                

	Potter SM, Baum JA, Teng H, Stillman RJJ, Shay NF, Erdman JWJ. Soy protein and isoflavone: Their effects on blood lipids and bone density in postmenopausal woman. Am. J. Clin. Nutr. 68: 137–139 (1998)

                    Google Scholar 
                

	Chung HK, Choe CS, Lee JH, Park WJ, Kang MH. The effect of isoflavone and or grape seed oil supplementation on blood lipid profiles and bone strength in ovariectomized female rats. Korean J. Nutr. 36: 667–674 (2003)
CAS 
    
                    Google Scholar 
                

	Lee YB, Lee HJ, Sohn HS. Soy isoflavones and cognitive function. J. Nutr. Biochem. 16: 641–649 (2005)
Article 
    CAS 
    
                    Google Scholar 
                

	Choi MJ, Jung YJ. The effects of isoflavones intake level on bone markers and bone related hormones in growing female rats. Korean J. Nutr. 41: 199–205 (2008)
CAS 
    
                    Google Scholar 
                

	Robert P, Heaney MD, Ruth CR, Laura H. Roles of vitamin D, n-3 polyunsaturated fatty acid, and soy isoflavone in bone health. J. Am. Diet. Assoc. 105: 1700–1702 (2005)
Article 
    
                    Google Scholar 
                

	Watkins BA, Reinwald S, Li Y, Seifert M. Protective actions of soy isoflavone and n-3PUF as on bone mass in ovariectomized rats. J. Nutr. Biochem. 16: 479–488 (2005)
Article 
    CAS 
    
                    Google Scholar 
                

	Choi YB, Woo JG, Noh WS. Hydroysis of β-glycosidic bonds of isoflavone conjugates in the lactic acid fermentation of soy milk. Korean J. Food Sci. Technol. 31: 189–195 (1999)

                    Google Scholar 
                

	Yang SO, Chang PS, Lee JH. Isoflavone distribution and β-glucosidase activity in cheonggukjang a traditional Korean whole soybean-fermented food. Food Sci. Biotechnol. 15: 96–101 (2006)
CAS 
    
                    Google Scholar 
                

	Lim AK, Jung HK, Hong JH, Oh JS, Kwak JH, Kim YH, Kim DI. Effects of the soybean powder with rich aglycone isoflavone on lipid metabolism and antioxidative activities in hyperlipidemic rats. J. Korean Soc. Food Sci. Nutr. 37: 302–308 (2008)
Article 
    CAS 
    
                    Google Scholar 
                

	Lee SW, Park YW, Han YS, Chang PS, Lee JM, Kim YS, Lee JH. Changes in isoflavone profiles during cheonggukjang preparation a traditional banga food. Korean J. Food Sci. Technol. 42: 141–145 (2009)

                    Google Scholar 
                

	Oh J, Lee KS, Son HY, Kim SY. Antioxidative components of pueraria root. Korean J. Food Sci. Technol. 22: 793–800 (1990)

                    Google Scholar 
                

	Kim HY, Hong JH, Kim DS, Kang KJ, Han SB, Lee EJ, Chung HW, Song KH, Sho KA, Kwack SJ, Kim SS, Park KL, Lee SK, Kim MC, Kim CM, Song IS. Isoflavone content and estrogen activity in arrowroot Puerariae radix. Food Sci. Biotechnol. 12: 29–35 (2003)
CAS 
    
                    Google Scholar 
                

	Kim SJ, Park C, Kim HG, Shin WC, Choe SY. A study on the estrogen activity of Korean arrowroot (Pueraria thunbergiana). J. Korean Soc. Food Sci. Nutr. 33: 16–21 (2004)
Article 
    
                    Google Scholar 
                

	Lee MH, Park YH, Oh HS, Kwak TS. Isoflavone content in soybean and its processed products. Korean J. Food Sci. Technol. 34: 365–369 (2002)

                    Google Scholar 
                

	Lee MY, Chang KH. Quality properties and isoflavone contents of cheonggukjang containing isoflavone extracted from arrowroot (Pueraria lobata ohwi). J. East Asian Soc. Dietary Life 20: 143–150 (2010)

                    Google Scholar 
                

	Choi MJ, Kang YJ. Effects of isoflavone on bone mineral density and bone mineral content in ovariectomized rats. Korean J. Nutr. 39: 236–243 (2006)
CAS 
    
                    Google Scholar 
                

	Jamall IS, Finelli VN, Que HS. A simple method to determine nano-gram levels of 4-hydroxxyproline in biological tissues. Anal. Biochem. 112: 70–75 (1981)
Article 
    CAS 
    
                    Google Scholar 
                

	Park YH, Chung SY, Yang SO, Yoo TM, Yang JS, Kwon DJ. The effect of isoflavone supplementation on bone metabolism in ovariectomized rats. J. Korean Soc. Food Sci. Nutr. 30: 657–661 (2001)
CAS 
    
                    Google Scholar 
                

	Cho SH, Choi SW, Choi YS, Kim HJ, Park YH, Bae YC, Lee WJ. Effect of ethanol extract of safflower seed on bone loss in ovariextomized rats. Food Sci. Technol. 16: 392–397 (2007)
CAS 
    
                    Google Scholar 
                

	Kim CS, Ha HK, Kim HJ, Lee JH, Song KY. Pueraria lobata ohwi as osteoporosis therapeutics. Korean J. Food Sci. Technol. 34: 710–718 (2002)

                    Google Scholar 
                

	Delmas PD. Biological markers of bone turnover for the clinical investigation of osteoporosis. Osteoporosis Int. 4: 81–86 (1993)
Article 
    
                    Google Scholar 
                

	Uesugi T, Toda T, Tsuji K, Ishida H. Comparative study on reduction of bone loss and lipid metabolism abnormality in ovariectomized rats by soy isoflavone, daidzin, genistin, and glycitin. Biol. Pharm. Bull. 24: 368–372 (2001)
Article 
    CAS 
    
                    Google Scholar 
                

	Kim YK, Lee HO, Om AS. Effects of isoflavone on the bone metabolism in ovariectomized growing rats. Korean J. Food Cookery Sci. 21: 725–732 (2005)

                    Google Scholar 
                

	Kopple JD. Nutrition diet and kidney. pp. 963–981. In: Modern Nutrition in Health and Disease. 8th ed. Maurice ES, James AO, Moshe S (eds). Lippincott Williams & Wilkins, Pennsylvania, PA, USA (1995)

                    Google Scholar 
                

	Johell O, Oden A, Garnero P, Delmas PD, Kanis JA. Biochemical indices of bone turnover and the assessment of fracture probability. Osteoporosis Int. 13: 523–526 (2002)
Article 
    
                    Google Scholar 
                

	Lee CH, Song GS, Kim YS. Effects of cheonggukjang and doenjang on bone loss in ovariectomized rats. Food Sci. Biotechnol. 17: 553–557 (2008)
CAS 
    
                    Google Scholar 
                

	Picherit C, Chanteranne B, Bennetau PC, Kati CS, Daviccoi M, Lebecque P, Barlet J. Daidzein is more efficient than genistein in preventing ovariectomy-induced bone loss in rats. J. Nutr. 130: 1675–1681 (2000)
CAS 
    
                    Google Scholar 
                

	Jeon BJ, Ahn JW, Kwak HS. Effect of isoflavone-enriched milk on bone mass in ovariectomized rats. J. Med. Food 12: 1260–1267 (2009)
Article 
    CAS 
    
                    Google Scholar 
                

	Baek SK, Sung CJ. A study of soy isoflavone supplementation effect on bone mineral density and bone metabolism markers in female college students with low bone mass. Korean J. Nutr. 36: 154–166 (2003)
CAS 
    
                    Google Scholar 
                

	Kim DW, Yoo KY, Lee YB, Lee KH, Sohn HS, Lee SJ, Cho KH, Shin YK, Hwang IK, Won MH, Kim DW. Soy isoflavone mitigate long-term femoral and lumbar vertebral bone loss in middle-aged ovariectomized mice. J. Med. Food. 12: 536–541 (2009)
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Hotel & Foodservice Industry, Joongbu University, Geumsan, Chungnam, 312-702, Korea
Lee Myung-Ye & Chang Kyung-Ho


Authors	Lee Myung-YeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Chang Kyung-HoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Chang Kyung-Ho.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Myung-Ye, L., Kyung-Ho, C. Effects of cheonggukjang containing arrowroot isoflavones on bone metabolism in ovariectomized rats.
                    Food Sci Biotechnol 20, 335–341 (2011). https://doi.org/10.1007/s10068-011-0047-0
Download citation
	Received: 08 August 2010

	Revised: 01 November 2010

	Accepted: 16 November 2010

	Published: 30 April 2011

	Issue Date: April 2011

	DOI: https://doi.org/10.1007/s10068-011-0047-0


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
	arrowroot
	isoflavone
	
                cheonggukjang
              
	bone loss
	bone mineral density








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.164.49.47
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    