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The chemistry of apple flavours

www.compoundchem.com

The balance of acids and sugars in an apple affects whether we perceive the 
apple’s flavour as sweet or tart. The higher an apple’s sugar/acid ratio, the 

sweeter the apple. Tannin compounds add bitterness or astringency.

Key apple flavour compounds

As apples ripen, the aroma and flavour compounds they contain vary. The 
dominant aroma compounds in unripe apples are grassy-smelling aldehydes.  

Aldehyde levels drop as apples ripen and levels of alcohols and esters 
increase, with esters the main aroma and flavour compounds in ripe apples.

What makes apples sweet or tart?

There are over 7,500 different cultivars, or types, of apples worldwide. 
Different cultivars can differ in how sweet or tart they taste. Sweetness 

comes from sugars, with fructose the main sugar in apples. Tartness comes 
from acids, such as malic acid, the dominant apple acid.
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Malic acid Fructose

Fuji Golden Delicious

Gala Red Delicious

Granny Smith

Bramley

Jazz Pink Lady

Cox Braeburn

Sweet Balanced Tart

High sugar/acid Mid sugar/acid Low sugar/acid 

Aldehydes Alcohols Esters

Ripening Ripening

Enzymatic reduction Esterification with acids

Esters make up 80% or more of aroma compounds in apples. Yellow-skinned 
cultivars produce mainly acetic acid esters, while red-skinned cultivars 

produce mainly butyric acid esters. Straight chained esters are produced 
from alcohols and fatty acids, while branched chain esters are formed 

from the metabolism of the amino acid isoleucine.Some of the key ester 
compounds contributing to apple flavour are shown below.
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Butyl acetate Hexyl acetate

2-methylbutyl acetate Ethyl 2-methylbutanoate


