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                    Abstract
Shell-on eggs cooked by immersion in water at low and constant temperatures (∼60–70 °C) yield yolks with very particular textures. Structure development in such unique cooking conditions is far from understood. The present study shows that egg yolk, despite its compositional complexity, follows typical gelation kinetics found in many globular proteins and that it can develop structure at temperatures as low as 56 °C. It follows that yolk texture is dictated by time/temperature combinations. Under isothermal, low temperature cooking conditions, the thickening and gelation kinetics of egg yolk follow Arrhenius-type kinetic relationships. The energy of activation of these processes was ∼470 kJ mol−1, which agrees well with the values reported for the denaturation and gelation of the thermally labile chicken serum albumin and immunoglobulin Y. Results are related to common foodstuffs in order to allow chefs and home cooks to achieve a priori conceived textures in egg yolks.
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Appendix
Appendix
The analytical solution of the dynamic process of heating by conduction of a sphere was provided by Unsworth and Duarte.51 The temperature at the centre of the sphere is given by

$$ {T_c}(t) = {T_b} - \left( {{T_b} - {T_0}} \right)\sum\limits_{{n = 1}}^{\infty } {{{\left( { - 1} \right)}^{{n + 1}}}{e^{{ - {n^2}\lambda t}}}} $$

                    (1)
                

where λ = π2
                           α/r
                           2; α is the thermal diffusivity, and r is the radius of the sphere. Buay et al.3 expanded Eq. 1 for prolate spheroids not too different than a sphere, using the equivalent radius r
                           e instead of r.

$$ {r_e} = \frac{{2ab}}{{b + \beta a}} $$

                    (2)
                

where 2a and 2b are the major and minor axes, and β 
                           = arcsin(e)/e, where e is the ellipticity \( \left( {e = \sqrt {{1 - {b^2}/{a^2}}} } \right) \).


Rights and permissions
Reprints and permissions


About this article
Cite this article
Vega, C., Mercadé-Prieto, R. Culinary Biophysics: on the Nature of the 6X°C Egg.
                    Food Biophysics 6, 152–159 (2011). https://doi.org/10.1007/s11483-010-9200-1
Download citation
	Received: 21 October 2010

	Accepted: 27 December 2010

	Published: 12 January 2011

	Issue Date: March 2011

	DOI: https://doi.org/10.1007/s11483-010-9200-1


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
	Egg yolk
	Texture
	Sous-vide
	Gastronomy
	Science-assisted cooking








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.198.181.6
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    