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Introduction 1 
The fermentation of apple must is a complex microbial reaction 

involving the sequential development of various strains of yeasts 

and bacteria. Among these micro-organisms, yeast are primarily 

responsible for alcoholic fermentation. Alcohols, esters and acids 

are the main volatile compounds produced during alcoholic 

fermentation. Polyphenols play important roles in the cider quality 

as they are related to the color, bitterness and astringency; this 

balance defines the overall mouthfeel of the beverage. The 

phenolic and aroma profile of apples and apple products is 

influenced by several factors: variety, climate, maturity, storage 

and processing. The aim of this study was to characterize, for the 

first time, ciders typically produced in Aosta Valley with different 

apple varieties (Renetta Canada, Golden Delicious, Jonagold and 

Ravèntze), and to evaluate the influence of apple cultivar, 

cidermaking and alcoholic fermentation on phenolic profile and 

aroma composition of these final products.  For this purpose forty-

nine experimental and commercial ciders, obtained from each 

apple variety with different cidermaking procedures (with or 

without maceration, still or sparkling), were analysed for total 

polyphenols content, phenolic profile and aroma composition.  
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Discussions & Conclusions 4 
The content of total polyphenols in ciders varied between 181.45 to 878.54 mg CE L-1 

depending on cultivars and cidermaking procedures. The phenolic profile too showed 

significant differences between cultivars and production technology. In all the ciders 

analyzed the major phenolic compounds were chlorogenic acid and cryptochlorogenic 

acid. Caffeic acid was present in highest amount in the ciders obtained with Renetta 

Canada and Ravèntze both with maceration and without maceration. Ravèntze cider 

had the highest amount of 5p-coumaroylquinic acid in comparison to all the other 

ciders. Total procyanidins were significantly higher in the ciders obtained with the 

cidermaking procedure without maceration, while phloridzin in the ciders obtained 

with maceration. Esters and alcohols were the most abundant classes of volatile 

compounds in all the ciders analyzed with some significant differences between 

cultivars and production technology. Total volatile compounds were significantly 

higher in still ciders. Total esters dominated in the ciders made with Jonagold and 

Ravèntze, while alcohols were predominant in the ciders made with Golden Delicious 

without maceration.  

This study represents the first characterization of Italian ciders from the point of view 

of aroma and phenolic composition.  
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