
    
      Skip to main content
    

    
  
      


    
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
Advertisement


  



  


  
  



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Content	Current Volume
	AJEV and Catalyst Archive
	Best Papers
	ASEV National Conference Technical Abstracts
	Print on Demand


	Information For	Authors
	Open Access and Subscription Publishing
	AJEV Preprint and AI Software Policy
	Submission
	Subscribers	Proprietary Rights Notice for AJEV Online


	Permissions and Reproductions


	About Us
	Feedback
	Alerts
	Help
	Login
	 ASEV MEMBER LOGIN



  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	Log in



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: American Journal of Enology and Viticulture]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
          

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	Log in

  


  
  



  



    

  



  
                
    
      	 Follow ajev on Twitter
	 Follow ajev on Linkedin

    

  


  


  


  
  
    
  
        
            
        [image: American Journal of Enology and Viticulture]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Content	Current Volume
	AJEV and Catalyst Archive
	Best Papers
	ASEV National Conference Technical Abstracts
	Print on Demand


	Information For	Authors
	Open Access and Subscription Publishing
	AJEV Preprint and AI Software Policy
	Submission
	Subscribers
	Permissions and Reproductions


	About Us
	Feedback
	Alerts
	Help
	Login
	 ASEV MEMBER LOGIN


    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research Article

  
  
      Malic Acid as a Potential Marker for the Aroma Compounds of Amarone Winegrape Varieties in Withering
  
    	Claudio D’Onofrio, Andrea Bellincontro, Daniele Accordini, Fabio Mencarelli

  
    	Am J Enol Vitic.  2019  70: 259-266  ; DOI: 10.5344/ajev.2019.18071 

  
  
  


Claudio D’Onofrio 

1Department of Agriculture, Food and Environment Science, University of Pisa, Via del Borghetto 80, 56124 Pisa, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Find this author on ADS search
	Find this author on Agricola
	Search for this author on this site


Andrea Bellincontro 

2Department for Innovation in Biological, Agro-food and Forest systems (DIBAF) - Postharvest Laboratory, University of Tuscia, Viterbo, Via San Camillo de Lellis snc, 01100 Viterbo, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Find this author on ADS search
	Find this author on Agricola
	Search for this author on this site
	For correspondence: 
mencarel@unitus.it
bellin@unitus.it


Daniele Accordini 

3Cantina Valpolicella Negrar, Negrar, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Find this author on ADS search
	Find this author on Agricola
	Search for this author on this site


Fabio Mencarelli 

2Department for Innovation in Biological, Agro-food and Forest systems (DIBAF) - Postharvest Laboratory, University of Tuscia, Viterbo, Via San Camillo de Lellis snc, 01100 Viterbo, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Find this author on ADS search
	Find this author on Agricola
	Search for this author on this site
	For correspondence: 
mencarel@unitus.it
bellin@unitus.it




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Amarone is a wine produced from withered grapes of Corvina, Corvinone, and Rondinella varieties. The berries’ water loss in the withering process, combined with berry senescence, results in significant metabolic changes. Here, we report on changes in malic acid, total polyphenols, and aroma compounds of three single Amarone varieties during withering. Grape bunches of the three varieties were withered in a commercial facility, and weight loss (WL) was measured to determine the time of sampling of grapes for analyses (10, 20, 30, and 50% WL). Rondinella grapes lost weight faster than did Corvina and Corvinone grapes. Malic acid decreased rapidly in all varieties, but in Rondinella grapes with 20% WL, malic acid subsequently increased. Total polyphenols rose slightly in grapes with 20% WL, and their content then increased more than could be attributed to concentration effects. At harvest, the aroma compounds that were initially present at high concentrations and decreased during withering were 6-methoxy-3-methylbenzofuran; 4-vinylguaiacol; 3,4,5-trimethoxybenzyl alcohol; vomifoliol; and coumaran, which were detected in all varieties, reaching the highest concentrations in Corvinone. During withering, most of these markers showed a peak at 10% or 20% WL in Rondinella grapes, whereas in Corvinone, they peaked at 20% WL as in Corvina grapes, which also exhibited a concentration peak of some compounds at 30% WL. We conclude that not all grape varieties behave in the same way in withering; therefore, it is necessary that winemakers know the weight loss (and the time) at which the best aromatic expression is reached to determine the optimal processing stage of a variety. By matching malic acid trends with those of aroma compounds, we propose that malic acid could be a useful tool for monitoring the changes in aroma compounds during grape withering.
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