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ABSTRACT

Among the non-Saccharomyces yeast, Torulaspora delbrueckii is the most suitable one for use in winemaking. The use of T.

delbrueckii has been repeatedly proposed to improve a wine’s organoleptic quality. However, this yeast has lower efficiency in completing

wine fermentation than Saccharomyces cerevisiae since it has less fermentation capability and greater sensitivity to SO2, ethanol, and

CO2 pressure. Therefore, the completion of fermentation is not guaranteed when must or wine is single-inoculated with T. delbrueckii. To

solve this problem, a genetic study of four wine T. delbrueckii strains was done. Spore clones free of possible recessive growth‐retarding

alleles with enhanced resistance to winemaking stressing conditions were obtained from these spore clones. These spore clones were

used to successively isolate mutants resistant to SO2, then those resistant to ethanol, and finally those resistant to high CO2 pressure.

Most mutants showed better capability for base wine fermentation than the parental strain, and some of them approached the fermentation

capability of S. cerevisiae. Moreover, their ability to ferment sparkling wine could be further improved by the continuous addition of oxygen

in the culture adaptation stage prior to base wine inoculation.

RESULTS

CONCLUSIONS

Figure 2. Fermentation kinetics and yeast-population dynamics
during sparkling wine second fermentations inoculated with T.
delbrueckii mutants resistant to SO2 and ethanol. Garnacha base
wine was single inoculated with Sc EX229, Td EX1180-11C4, Td
Mut5B-SO2R or Td Mut6A-SO2R-EtOHR- 33, or mixed inoculated
with Sc EX229 + Td EX1180-11C4. (A) Evolution of sugar
consumption (°Brix).

Figure 1. Resistance of T. delbrueckii (Td) to ethanol, SO2.

Spore clones of Td are shown. Saccharomyces cerevisiae (Sc)

YEPD: medium rich. SD: minimum medium.
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Figure 4. Fermentation kinetics and yeast population
dynamics during sparkling wine second fermentations
inoculated with selected T. delbrueckii HPR mutants.
Macabeo base wine was single inoculated with Sc
EX229, Td Mut6A-SO2R-EtOHR-33, Td MutHP41, or Td
MutHP42. (A) Evolution of sugar consumption (Degrees
Brix).

Figure 3. Fermentation kinetics of some T. delbrueckii HPR
mutants inoculated in synthetic base wine supplemented
with 50 mg/L (A) or 30 mg/L SO2 (B). Data are the mean
values of three fermentations inoculated with each yeast
strain. Standard deviations were less than 8% of the
means. The degree of dominance throughout fermentation
of each inoculated yeast strain was 100%
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T. delbrueckii strains and their spore clones were resistant to
5% ethanol but not to 10% (Figure 1). Several Td EX1180-
11C4 and Td EX1257-CYH5 spore clones were plated onto
YEPD plates supplemented with 250 mg/L SO2. Resistant
papillae were isolated only from the Td EX1180-11C4-5B and
-6A spore clones. A purified colony was selected from Td
EX1180-11C4-5B and -6A papillae: Td Mut5B-SO2R and Td
Mut6A-SO2R, respectively.

One mutant of each type was selected to make rosé
sparkling wine (cava) under cellar conditions: Td Mut5B-
SO2R (resistant to SO2) and Td Mut6A-SO2R-EtOHR-33
(resistant to SO2 and ethanol)(Figure 2).

Two mutants, with the best fermentation kinetics and
closest to the reference yeast Sc 85R4, were isolated from
some bottles with high CO2 pressure (Td MutHP41 and Td
MutHP42 HPR mutants). They had better fermentation
kinetics and dominance of fermentation than their parental
yeast (Figure 3).

Td MutHP41 showed great improvement for industrial base
wine fermentation with respect to its parental yeast (Figure
4). Re-isolation and selection procedure to obtain new
reinforced HPR mutants from previously selected HPR
mutants was not a sound strategy to continue improving the
fermentative capability of T. delbrueckii under high CO2

pressure.

Occasional shaking during culture conditioning (before base
wine inoculation) improved the fermentation capability of
all the yeasts, including the S. cerevisiae reference strain
which already had excellent fermentation capability even
without previous culture conditioning. The most relevant
improvements were again found for Td MutHP41 and Td
MutHP42. Continuous shaking further improved the
fermentative capability of all yeasts, and especially that of T.
delbrueckii yeasts.

Td MutHP41 and Td MutHP42 are genetically stable enough
to be considered for production at the industrial scale and
marketed for use in industrial cellars, with no apparent risk
that they might easily lose their new biotechnological
properties.

Isolation of spontaneous mutants resistant to SO2 and ethanol seems to be a good strategy to slightly improve the

fermentative efficiency of T. delbrueckii in must and base wine. The new mutants were genetically stable enough to be

considered for industrial production, and their fermentative capability was further improved by continuously supplying oxygen

during the conditioning stage before yeast culture inoculation in base wine.
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