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Wild wine: metagenomic analysis of microbial 
communities during wine fermentation

Wine is a complex beverage, which includes thousands of metabolites
that are produced by yeasts and bacteria acting on grape must. To ensure
a robust and reliable fermentation, most wines are produced by
inoculating grapes with specific commercial strains of the wine yeast
Saccharomyces cerevisiae. However, there is a growing trend back to the
historical practice of performing uninoculated or ‘wild’ fermentations, in
which only those yeasts and bacteria that are naturally associated with
the grapes or winery are relied upon. Wild ferments show a far more

complex progression of microbial species than inoculated wines and,
accordingly, a more complex taste and aroma profile. As such, differences
in these resident microflora between vineyards and wineries are thought
to have a key role in defining regional expression of wine characteristics.
In order to map the microflora of spontaneous fermentation, DNA
sequencing (metagenomic) techniques are being used to monitor the
progression of microbial species in large numbers of wild fermentations
from across the major winemaking areas of Australia.

Potential benefits

o Identifying sensory characteristics linked to regional microbial strains could allow winemakers to differentiate their 
products.

o Understanding the influence of regional microbes provides winemakers with the means to enhance the expression 
of the unique microbial attributes of the vineyard and winery while minimising the risk of problematic 
fermentation.

o Mixed formulations of regional-specific Saccharomyces and non-Saccharomyces yeasts and wine bacteria could 
provide the organoleptic benefits of spontaneous fermentation.

Methods

o Wineries from across key winemaking regions provided uninoculated fermentation samples from single vineyard 
sources (primarily Chardonnay and Shiraz).

o Four defined intervals (based on sugar consumption) were sampled over the course of each fermentation (T1-T4).

o DNA was extracted from microbial community present in each ferment sample.

o A mixture of ‘DNA barcodes’ was then amplified from the bulk community DNA.

o DNA sequencing was used to determine the abundance of each unique barcode in the community mix.

o Each barcode was then matched to a specific fungal species to determine the proportion of that species in the 
original sample.
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