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Introduction
During wine aging, many chemical oxidation reactions occur, especially 
involving polyphenols 1 but they are difficult to follow due to their slow 
kineticks and the many reactions products formed. There is a need to develop 
new artificial wine ageing tests  to accelerate these oxidation processes in a 
shorter period at the laboratory compared to natural oxidations.

Material and methods

Red wine samples (Syrah– vintages: 2018, 2014, 2010) were saturated with oxygen and placed in 11 mL calibrated hydrolisis test tubes. The tubes underwent either
chemical oxidation (20µL hydrogen peroxide solution 30%) or enzymatic oxidation (50µL laccase from Trametes vesicolor solution 10g/L) or oxidation at 60°C. The
oxygen rate was measured with a chemiluminescence technique (PreSens Precision Sensing GmbH).

Polyphenol analyses2 were performed with a Waters Acquity UPLC system connected to a Q-TOF mass spectrometer equipped with an electrospray ionization source
(ESI) operating in switching positive and negative mode. The binary mobile phase consisted of Milli-Q water (solvent A) and acetonitrile (solvent B) both acidified with
0.1% formic acid.

Conclusion

Older vintages and accelerated aging

• Degradation: anthocyanins and polyphenols with a galloyl or 

catechol group

Natural ageing

• Decreasing intensities for free anthocyanins

• Increasing intensities for monomeric flavanols

• Similar results for artificial ageing with hydrogen peroxide

(chemical oxidation)

Objectives

• To set up new and reproducible accelerated ageing tests for red wines.

• Identify oxidation markers involved in these tests by LC-MS.

• Apply the new tests to red wine samples from different vintages.

 
Evolution of dissolved oxygen rate depending on oxidation protocol on a red wine (100% Syrah 2018)

• Good repeatability for each test

• Total oxygen consumption in 7 hours for the considered
wine

• Oxygen consumption rates statistically different
between tests 3

• For a same wine different results depending on the 
oxidation test different chemical targets

Natural oxidation samples. Ion intensity comparison of high-resolution MS spectra. Intensities for the three wine samples (2018, 2014 and 
2010) are given for each [M+H]+ ion and normalized compared to the 2018 sample values. Figures are expressed as mean values (n = 3) with 

standard deviation. Different letters indicate a significant difference (Tukey test, α = 0.05) between vintages for a same [M+H]+ ion.

• Prefiltering of the ions with an intensity equal to or 
above 20% of the maximal intensity 

• Increasing intensities  for older wines corresponding to 
ageing markers:

flavanols

• Decreasing intensities : anthocyanins (malvidin 
derivatives) 

Oxidation type
Common evolution trend signals between

natural and accelerated oxidation

60°C
[M+H]+ = 289, 291, 303, 317, 319, 333, 347, 

581 Da

Enzymatic
oxidation

[M+H]+ = 493, 535, 639

Chemical 
oxidation

[M+H]+ = 291, 331, 347, 493, 535, 581, 639
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