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                    Abstract
Minor grains and their germinated shoots such as buckwheat, Job's tears, and mungbean have diverse bioactive functionalities. In this study, the flours of grains and germinated grains were added to Korean rice cakes, known as Seolgitteok, and the effects on properties such as starch gelatinization and retrogradation were examined. The dietary fiber content, blue value index, amylogram, texture properties and sensory evaluation of Seolgitteok were also investigated. Rice flour amylogram results showed that addition of buckwheat, germinated Job’s tears, and mungbean decreased starch setback, and that addition of buckwheat decreased consistency, which are related to slowed retrogradation. Buckwheat, especially when germinated, delayed starch retrogradation, which is one of the main drawbacks of rice cakes. Seolgitteok with added germinated buckwheat possessed preferable sensory qualities.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effect of fermentation conditions of bread dough on the sensory and nutritional properties of French bread
                                        
                                    

                                    
                                        Article
                                        
                                         18 July 2023
                                    

                                

                                Romane Troadec, Stéphanie Regnault, … Céline Jouquand

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Development and characterization of chickpea based ready to use replacement beverage mix
                                        
                                    

                                    
                                        Article
                                        
                                         28 March 2024
                                    

                                

                                Ravneet Kaur & Kamlesh Prasad

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Plant-based meat analogues: from niche to mainstream
                                        
                                    

                                    
                                        Article
                                        
                                         14 October 2020
                                    

                                

                                Fatma Boukid

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Wikipedia. Tteok. Available from: https://en.wikipedia.org/wiki/Tteok. Accessed Nov. 02, 2015.

	Lee JM, Kim KO. The development of Dduk (Korean traditional cake) culture. Food Rev. Int. 15: 67–82 (1999)
Article 
    
                    Google Scholar 
                

	Nelson K, Stojanovska L, Vasiljevic T, Mathai M. Germinated grains: A superior whole grain functional food? Can. J. Physiol. Pharm. 91: 429–441 (2013)
Article 
    CAS 
    
                    Google Scholar 
                

	Lee MH, Son HS, Choi OK, Oh SK, Kwon TB. Changes in physico-chemical properties and mineral contents during buckwheat germination. J. Korean Soc. Food Sci. Nutr. 7: 267–273 (1994)

                    Google Scholar 
                

	Lee EH, Kim CJ. Nutritional changes of buckwheat during germination. J. Korean Soc. Food Cult. 23: 121–129 (2008)

                    Google Scholar 
                

	Koyama M, Nakamura C, Nakamura K. Changes in phenols contents from buckwheat sprouts during growth stage. J. Food Sci. Technol. 50: 86–93 (2013)
Article 
    CAS 
    
                    Google Scholar 
                

	Jeong HS. Quality characteristics of Backsulgi added with Job’s tears and brown rice. J. East Asian Soc. Diet. Life 6: 177–186 (1996)

                    Google Scholar 
                

	Chae KY, Hong JS. The quality characteristics of Jeolpyon with different amounts of Job’s tears flour. Korean J. Food Cook. Sci. 23: 770–776 (2007)

                    Google Scholar 
                

	Park JY, Yang M, Jun HS, Lee JH, Bae HK, Park TS. Effect of raw brown rice and Job’s tear supplemented diet on serum and hepatic lipid concentrations, antioxidative system, and immune function of rats. J. Korean Soc. Food Sci. Nutr. 32: 197–206 (2003)
Article 
    CAS 
    
                    Google Scholar 
                

	Koh MS, Lee YB. The effects of ultrasonic irradiation on germination of mungbean. J. Korean Soc. Food Sci. Nutr. 18: 153–159 (1989)

                    Google Scholar 
                

	Lin PY, Lai HM. Bioactive compounds in legumes and their germinated products. J. Agr. Food Chem. 54: 3807–3814 (2006)
Article 
    CAS 
    
                    Google Scholar 
                

	Joung HS. Quality characteristics of Paeksulgi with added barley powder. J. East Asian Soc. Diet. Life 18: 974–980 (2008)

                    Google Scholar 
                

	Hong JS. Quality characteristics of Sulgidduck with added perilla leaves. J. East Asian Soc. Diet. Life 18: 376–383 (2008)

                    Google Scholar 
                

	Kweon SY, Kim JM, Kim JG. A study on the quality characteristics of Sulgidduck prepared with soyflour. J. East Asian Soc. Diet. Life 17: 118–124 (2007)

                    Google Scholar 
                

	Yoon SJ. Quality characteristics of Sulgitteok added with lotus leaf powder. Korean J. Food Cook. Sci. 23: 433–442 (2007)

                    Google Scholar 
                

	Hwang SJ, Yoon SJ. Quality characteristics of Seolgiddok added with aloe powder during storage. Korean J. Food Cook. Sci. 23: 433–442 (2007)

                    Google Scholar 
                

	Cho EJ, Yang MO, Hwang CH, Kim WJ, Kim MJ, Lee MK. Quality characteristics of Sulgidduk added with Rubus coranum Miquel during storage. J. East Asian Soc. Diet. Life 16: 458–467 (2006)

                    Google Scholar 
                

	Lee MH, Woo SJ, Oh SK, Kwon TB. Changes in contents and composition of insoluble dietary fiber during buckwheat germination. J. Korean Soc. Food Sci. Nutr. 8: 23–31 (1995)

                    Google Scholar 
                

	Kim YA, Shim HR, Rho J. Effect of oligosaccharides on retrogradation of Sulgidduk. J. East Asian Soc. Diet. Life 25: 513–524 (2015)
Article 
    
                    Google Scholar 
                

	AOAC. Official Method of Analysis of AOAC Intl. 16th ed. Methods 925.09B, 979.09A, 920.39C, 923.03. Association of Official Analytical Chemists, Arlington, VA, USA (1995)

	Prosky L, ASP NG, Furda I, De Vries JW, Schweizer TF, Harland, BF. Determination of total dietary fiber in foods, food products, and total diets; Interlaboratory study. J. Assoc. Off. Anal. Chem. 67: 1044–1052 (1984)

                    Google Scholar 
                

	Juliano BO, Perez CM, Alyoshin EP, Romanov VB, Bean MM, Nishita KD, Blakeeney AB, Welsh LA, Delgado L, Elbaya AW, Fussati G, Kongseree N, Mendes FP, Brilhante S, Suzuki H, Tada M, Webb BD. Cooperative test on amylograph on milled-rice flour for pasting viscosity and starch gelatinization temperature. Starch-Starke 37: 40–50 (1985)
Article 
    
                    Google Scholar 
                

	Gilbert G, Spragg SD. lodometric determination of amylose, iodine sorption, blue value. Vol. 4, pp. 168-169. In: Methods in Carbohydrate Chemistry. Whistler RL (ed). Academic Press, New York, NY, USA (1964)

	Beinner MA, Soares ADN, Barros ALA, Monteiro MAM. Sensory evaluation of rice fortified with iron. Ciênc. Tecnol. Aliment. 30: 516–519 (2010)
Article 
    
                    Google Scholar 
                

	SAS Institute, Inc. SAS User’s Guide. Statistical Analysis Systems Institute, Cary, NC, USA (1990)

	Xu A, Chung OK, Ponte JG. Bread crumb amylograph studies. I. Effects of storage time, shortening, flour lipids, and surfactants. Cereal Chem. 69: 495–501 (1992)
CAS 
    
                    Google Scholar 
                

	Lee KA, Kim KJ. Mechanical characteristic of Backsulgi added with rich sources of phospholipid. Korean J. Food Cook. Sci. 18: 381–389 (2002)

                    Google Scholar 
                

	Nwokocha LM, Ogunmola GB. Colour of starch-iodine complex as index of retrogradability of starch pastes. Afr. J. Pure Appl. Chem. 8: 89–93 (2014)
Article 
    
                    Google Scholar 
                

	Song JC, Park HJ. Effect of starch degradation enzymes on the retrogradation of Korean rice cakes. J. Korean Soc. Food Sci. Nutr. 32: 1262–1269 (2003)
Article 
    CAS 
    
                    Google Scholar 
                

	Choi IJ, Kim YA. Effect of addition of dietary fibers on quality of Backsulgies. J. Korean Soc. Food Sci. Nutr. 8: 281–289 (1992)

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Food and Nutrition, Inha University, Incheon, 22212, Korea
Young-A Kim, Su-Jung In & Jeonghae Rho

	Korea Culinary Science Research Institute, Ansan, Gyeonggi, 15534, Korea
Jeonghae Rho


Authors	Young-A KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Su-Jung InView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jeonghae RhoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Jeonghae Rho.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Kim, YA., In, SJ. & Rho, J. Effect of germinated grain flours on physicochemical characteristics of rice cakes, Seolgitteok
                        .
                    Food Sci Biotechnol 26, 21–28 (2017). https://doi.org/10.1007/s10068-017-0003-8
Download citation
	Received: 01 March 2016

	Revised: 06 July 2016

	Accepted: 29 November 2016

	Published: 28 February 2017

	Issue Date: February 2017

	DOI: https://doi.org/10.1007/s10068-017-0003-8


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
	germination
	rice cake
	buckwheat
	mungbean
	Job’s tears








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.215.186.75
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    