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Wine is a complex beverage, produced through the interplay of grape and microbial metabolites. Wild wine fermentations are conducted by a consortium of wine yeast 
and bacteria that establish themselves either from the grape surface or from the winery environment. Sulfur dioxide (SO2) represents the main antimicrobial 

preservative available to winemakers and its use can have drastic effects on the microbial composition, and therefore organoleptic properties, of the resulting wine.

To determine the effect of SO2 on the resident yeast communities of wild 
ferments, Chardonnay grape juice from either vintage 2018 or 2019 was treated 

with a variety of SO2 concentrations ranging up to 100 mg/L and was then 
allowed to undergo wild fermentation. Yeast community structure was then 

assessed using DNA-based profiling and volatile yeast metabolites were 
measured by headspace GC-MS analysis (Metabolomics Australia).

While the addition of SO2 was shown to select against the presence of nearly all 
species of non-Saccharomyces yeasts, there was a clear, and increasing 

selection for Hanseniaspora osmophila (pink) from SO2 levels as low as 40 mg/L.

Chemical analysis of 39 volatile yeast metabolites known to contribute to the 
aromatic profile of wine found 15 metabolites (depicted above) that displayed a 

significant difference (ANOVA, P  <0.001) in concentration in at least one of the SO2
regimes in 2019.

Data is presented as a ratio of the analyte concentration in the treatment compared 
to the control ferment with no added SO2.

Metabolites present at levels higher than their odour active threshold have their 
major odour characteristics depicted. 

For example, 2-phenylethyl acetate (‘rose’, ‘honey’) displayed concentrations nine 
times higher in the 40 mg/L SO2 treatment than the control ferments.
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The ability to predictably modulate the microbial population and resulting 
chemical composition of wild-fermented wines represents an important tool 

for winemakers to help shape wines to create unique flavours and match 
consumer preferences.

Conclusion

Methodology

DNA-based profiling of Chardonnay ferments performed in 2018 (left) and 2019 (right). 
Samples were processed at four specific timepoints during fermentation based on sugar 
consumption. T1, at crush; T2, 10% sugar consumption; T3, 50% sugar consumption; T4, 

90% sugar consumption. 2018 also compared the effect of glutathione (GSH) as an 
alternate antioxidant.

Yeasts were grouped either by genus (top) or species (bottom).

Higher SO2 concentrations resulted in decreases in short-chain acetates and 
higher alcohols and increases in 6-carbon and 8-carbon esters and acids. 
There was no effect of SO2 concentration on low molecular weight volatile 

sulfur compound production.
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Thank you to Yalumba Family Winemakers (Greg Nattrass 
and Louisa Rose) for suppling the wild ferment Chardonnay 
juice used in this study.
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