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A quest for malolactic bacteria efficient in the presence of 
sulfur dioxide

• Efficient malolactic fermentation (MLF) by lactic acid bacteria (LAB) is important to maintain wine
quality and production throughput.

• SO2 additions are primarily used for control of microbial spoilage (effective with >100 mg/L total
SO2), but can retard MLF when total SO2 is > 40 mg/L, and which is also affected by the wine pH.

• This is one reason, why winemakers use minimal SO2 during alcoholic fermentation i.e., to encourage
MLF. However, this practice leaves wine susceptible to spoilage, especially in musts with a high
spoilage load.

• Novel LAB starter cultures capable of efficient MLF in the presence of > 40 mg/L total SO2 offer an
alternative approach to solve this issue and would be a very useful winemaking tool.

• A high throughput method was successfully established for identification of SO2-tolerant LAB.
• Thirteen novel LAB have been highlighted as exciting potential MLF efficient candidates in the
presence of 28 mg/L total SO2.

• Further analysis (larger fermentations performed in replication) of these will hopefully reveal MLF
efficient strains useful for industry.

Conclusion

Results

Figure 1. Cell growth and L-malic acid utilization of 207 LAB strains in a red wine blend with 28 mg/ L total SO2, at a 200 µL scale.

Figure 2. Diagrammatic representation of the high throughput
screening for identification of LAB strains efficient for MLF
in the presence of SO2. Preliminary trials revealed 28 mg/L
total SO2 was most suitable to result in variable MLF
performance of isolates in this red blend wine (2019 Cabernet
Sauvignon, Shiraz, Grenache, McLaren Vale).

Background

• Development of high throughout methods to screen a large number of LAB isolates
• Identification of LAB able to efficiently catabolise L-malic acid, despite high concentration of SO2

Aims

Methods

Collection of novel bacterial isolates
from the environment, beverage
fermentations and mutants generated
with chemical mutagenesis, and
directed evolution. Commercial strains
are included as references.

Pre-culture A: 1 mL of bacterial culture
grown in MRS-AJ broth, under
anaerobiosis for 1-2 weeks, at 28 ˚C.

Pre-culture B: 1 mL of bacterial culture,
inoculated from (A) in red blend wine,
grown at 22 ˚C under anaerobiosis for
48 hours.

Experimental culture: ~ 0.075 OD600
units of washed cells from (B) cultured
in 200 µL of red blend wine with 28
mg/L total SO2 at 22 ˚C under
anaerobiosis. Sacrificial samples taken
every 1-2 days. Growth and MLF
activity assessed by OD600, viable cells
(CFU) and enzymatic assays.

• Thirteen novel and four commercial (LACTOENOS 450® PreAc, PN4TM and B9 [in development,
Lallemand]) were found to be MLF efficient, utilising all L-malic acid in 19 days and with minimal
growth (Figure 1).
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Monitor growth 
and MLF over time
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