“Keep cool and carry on”
Improved malolactic fermentation
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Background
v Malolactic fermentation (MLF) is an important part of the winemaking process
v MLF is carried out by lactic acid bacteria (LAB), mainly Oenococcus oeni, and is essential in the production of red wines
v Low fermentation temperature can cause protracted MLF, which can be detrimental to wine quality and lead to
increased costs e.g., through heating to a more optimal temperature

Project aim
v To identify LAB isolates that can “keep cool and carry on” i.e. complete MLF at low temperature (< 16 °C)

Methods
Environmental LAB
isolates including
uninoculated ferments
- multiple locations

MLF at 16 °C

Robust commercial
strain
- Previously screened for
tolerance to wine stressors

Collection of
Oenococcus oeni and
Lactiplantibacillus
plantarum isolates

LAB isolates from
directed evolution
experiments

Triplicate fermentations
in Shiraz wine,
12% ethanol, pH 3.48,
3 g/L L-malic acid

Enzymatic
analysis of L-malic
acid consumption

MLF at 10 °C

Key findings
v At 16 °C the commercial reference
strain completed MLF in 12 days,
with eleven isolates taking
between 10 to 33 days (Figure 1A)
v At 10 °C the commercial reference
strain took >100 days, and while
only nine of the isolates completed
MLF, the fastest took as little as 26
days or less than 45 days for the
top six isolates (Figure 1B)
Figure 1: L-malic acid reduction by lactic bacteria isolates at two temperatures A) 16°C and B) 10°C. Results are
the average of triplicate fermentations undertaken in Shiraz wine, 12% ethanol, pH 3.48, 3 g/L L-malic acid.
Promising isolates (highlighted in red circle) finished MLF at 10 °C before the commercial reference.

Industry Significance
v This project has identified six LAB isolates able to complete MLF at 10 °C in a timely manner (< 2 months)
v Upon further characterisation and commercial release these will be a useful addition to the winemaker’s microbial toolkit, potentially enabling
faster MLF completion at a lower temperature
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