Beyond volatile phenols: revealing additional
markers of smoke taint in grapevines
(Vitis vinifera L.) cv. Merlot
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Introduction
•
•
•
•

Grapevine exposure to bushfire smoke introduces the risk that subsequent wines will be negatively characterised by smoke taint,
i.e. smoky, medicinal, cigar box aromas/flavours and a drying, ashy aftertaste1
Smoke-affected grapes are chemically assessed by measuring volatile phenols (e.g. guaiacol, cresols, syringol) and their
glycosides due to their associations with the sensory perception of smoke taint in wine2
It remains challenging to delineate thresholds between ‘clean’ and ‘affected’ grapes because some markers can occur naturally in
grapes3, fluctuate post-smoke exposure4 and result from wine maturation in oak barrels5
Improving the resolution of smoke taint diagnostics may enable earlier, more confident decision-making during the critical period
between vineyard smoke exposure and harvest

Research Gap
•
•
•

Research Aim

•

•

•

Reveal additional markers of
smoke exposure in grapevines
using an untargeted
metabolomics workflow

Significance

Methods
•

•

Volatile phenols are central to smoke taint diagnostics due to their abundance in smoke6
and relevance to the sensory perception of smoke taint in wine2
However, bushfire smoke is a complex, heterogeneous mixture7 that may also induce an
abiotic stress response in plants
Thus, smoke-exposed grapevines may contain additional volatile phenol moieties,
metabolites associated with plant defence mechanisms, or both

•

Merlot grapevines exposed to strawderived smoke for 1 hour at 7-10 days
post-véraison using a purpose-built tent
Samples collected immediately prior to
smoke exposure and then at 2 hours, 24
hours, 6 days and 20 days post-smoke
exposure
Homogenised grape samples analysed
using liquid chromatography Fourier
transform high-resolution mass
spectrometry (LC-HRFTMS) in positive
and negative ionisation modes
Data processing workflow developed to
highlight potential metabolites that
differentiated control and smoke-affected
grapes, using a combination of univariate
(t-tests) and multivariate (O-PLSDA)
techniques

•

Presence of robust, highly abundant markers of
grapevine smoke exposure may improve the
resolution of current diagnostics
Elevation of stress-related metabolites encourages
future investigations into the biochemical impacts of
smoke exposure on grapevines

Results
•

•

9 and 21 compounds readily
differentiated control and
smoke-affected grapes from
2 hours to 20 days postsmoke exposure, in negative
and positive ionisation
modes, respectively
Tentative identifications
suggested the presence of
additional volatile phenol
moieties as well as stressrelated metabolites
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