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What is known

Hydroxycinnamic acids in wine (p-coumaric and ferulic acids, 1 and 2) can be

metabolised with equal efficiency by Brettanomyces bruxellensis via a

decarboxylase (to give 3 and 4) and vinyl-phenol reductase to give 4-ethylphenol

(4-EP, 5) and 4-ethylguaiacol (4-EG, 6), respectively.

But hang on…..
• Esterified conjugates are more prevalent in the grape berry in the form of both

tartaric acid (7 and 8) and glucose esters (9 and 10), or produced during

vinification in the case of ethyl hydroxycinnamates (11 and 12).

• The naturally occurring trans-acids undergo a UV-catalysed reaction to give the 

cis-acids, and these cis-isomers can contribute 20% of the non-anthocyanin 

bound hydroxycinnamic acid content of the grape berry. 

So the questions are…

• Does Brettanomyces have an esterase that can breakdown these compounds?

• Are cis-hydroxycinnamates susceptible to the decarboxylase?

• Can they contribute to the accumulation of ‘Brett’ off-flavour?

The role of esterified hydroxycinnamates

The role of cis-hydroxycinnamates

• The cis-hydroxycinnamates were unstable in pure form.

• Thermodynamically stable mixtures of cis- and trans- isomers were used.

CONCLUSIONS

• Some hydroxycinnamate esters can contribute to ‘Brett’ off-flavour in wine.

• The amount of 4-EP and 4-EG produced is B. bruxellensis strain and substrate dependent.

• The decarboxylase appears to be selective for trans-acids only, meaning cis-hydroxycinnamates do not contribute to the production of ‘Brett’ off-flavour.

Tartrate esters

Triplicate 250 mL ferments in YNB (20 g/L glucose, pH 3.5)

+10 mg/L of ester

1 x 106 cells/mL of 3 major B. bruxellensis strains 

Incubation @ 28 oC 

Analysed for 4-EP and 4-EG

• Strain-specific metabolism of 

esters to ethylphenols

• Possible substrate preference 

for esterase, favouring ethyl 

coumarate over ethyl ferulate

• Tartrate esters were NOT metabolised

• Glucose esters were 

metabolised

• No apparent substrate 

preference for esterase

trans-ferment

cis/trans-ferment

trans-ferment

cis/trans-ferment

Mixture containing 39% cis-coumaric acid yielded approximately 39% less 

4-EP than trans-acid alone

Mixture containing 50% cis-ferulic acid yielded roughly half the 4-EG than 

trans-acid alone.


