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Abstract. Grapes of Tempranillo, Garnacha Tinta and Merlot at very high maturity level were used for red
microvinifications using a conventional Saccharomyces cerevisiae strain (Lalvin EC 1118®) and new S.
cerevisiae strain generated using adaptive evolution-based strategies IONYS™WF). All microvinifications
were performed by triplicate and at low (16°C) and at high (27°C) temperatures. The results show that all
the wines fermented with IONYS™WE, independently of the fermentation temperature and grape cultivar
have significant lower ethanol content (average 0.60 %), higher glycerol content (average of 5.6 g/L),
higher titratable acidity (average of 1.3 g of tartaric acid/L) and lower pH (average of 0.1 units) than their
corresponding controls. It seems therefore that IONYS™WF strain can be a useful tool to mitigate the
excess of ethanol and the lack of acidity that unfortunately many wines present nowadays. Moreover, the high
glycerol production can also be an interesting contribution inasmuch as this compound increases mouthfeel

and smooth astringency.

1. Introduction

It is a doubtless fact that in recent years the alcoholic
strength of wines has increased significantly [1], probably
due to climate change and also because winemakers are
searching full grape maturity [2,3]. Since high alcohol
levels have certain drawbacks, the wine industry is
interested in developing techniques to reduce the alcohol
content. In this regard, a wide variety of strategies have
been proposed with this purpose [3,4], among which
we would highlight the selection of yeasts with lower
sugar/ethanol transformation ratio [5,6].

According to the stoichiometry of the alcoholic
fermentation pathway, 15.45 g/L of sugars are theoretically
required to obtain 1% vol. Alcohol [4]. However, besides
ethanol yeasts also produce many other compounds
such as glycerol, higher alcohols, esters, succinic acid,
diacetyl, acetoin, 2,3-butanediol, etc. Moreover, some of
the sugars are used by yeasts to increase their biomass,
and a percentage of ethanol is evaporated in a greater
or lesser extent depending on the CO, release rate, the
temperature and the dimensions of the tank. Moreover,
some winemaking operations such as pumping over can
also favor its evaporation [7,8].

It is consequently difficult to know what the real
sugar/ethanol transformation ratio (TR) is during alcoholic
fermentation. For this reason, the term “Potential Alcohol
Content” is used to predict the ethanol content of a wine
from the sugar content of the grape juice. OIV considers
an average TR of 16.83 g/L.. However, winemakers usually

use a TR of 16.00 g/L for white wines and 17.00 g/L
for red wines. The difference is mainly because white
wines are generally fermented at low temperatures and
without aeration whereas red wines are fermented at
high temperatures and with some operations involving
aeration [4,7].

Recently scientists from INRA of Montpellier (France)
in collaboration with Lallemand have generated a new S.
cerevisiae strain using adaptive evolution-based strategies
(100% natural; non-GMO) [9]. Making the yeasts grow
continuously and repeatedly under hyperosmotic medium
they have generated a S. cerevisiae strain that produces
appreciably less alcohol and more glycerol and acidity
than usual strains. This yeast is nowadays commercialized
with the name IONYS™WF (International Patent N°
WO02015/11411).

The aim of this study was to determine if this strain
can really reduce the ethanol content improve wine acidity
under real winemaking conditions.

2. Materials and methods

Grapes of Tempranillo, Garnacha tinta and Merlot at
very high maturity level were destemmed, crushed and
sulphited (30 mg/L). Microvinifications were carried out
by triplicate at two fermentation temperatures (16 and
27°C) using submerged cap procedure [10]. Control
musts were inoculated with the commercial strain Lalvin
EC1118®and the experimental ones with IONYS™WF
(both yeasts from Lallemand Inc.). After 15 days of
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Table 1. General parameters of Tempranillo wines.

Table 3. General parameters of Merlot wines.

Temperature: 16 +1°C

EC1118 IONYS™WF EC1118

Temperature: 27 +1°C

IONYS™WF

PARAMETER

Temperature: 16 +1°C Temperature: 27 £1°C

PARAMETER

EC1118 IONYS™WF EC1118 IONYS™WF

Ethanol (% v/v) 141+ 013 B 1358 + 008 A 1422 + 013 B 1372+ 0.13 A

Glycerol (g/L) 6.53 £+ 035 A 1077 £+ 042 B 673 £0.06 A 1113 + 0.46 B

Titratable Acidity (g/L)  7.00 + 030 A 837+ 012 B 720+ 010 A 807 + 0.49 B
Volatile Acidity (g/L)  0.15 + 0.07 A 0.17 + 0.03 A 017 + 0.02 A  0.18 + 0.03 A
pH 367+001 B 356+00LA 375+002B 367+005A

Glucose +Fructose (g/L)  0.17 + 0.05 A 020 + 0.04 A 030+ 023 A 037 + 024 A

Results are expressed as mean + standard deviation of three replicates.
Different letters indicate a statistical difference (p < 0.05).

Table 2. General parameters of Garnacha Tinta wines.

Temperature: 16 +1°C Temperature: 27 +1°C

PARAMETER

EC1118 IONYS™WF EC1118 IONYS™WF

Ethanol (% v/v) 16.3 £ 0.05 B 1540 £ 0.52 A 15.87 £ 0.08 B 1542 + 0.15 A

Glycerol (g/L) 643 £+ 042 A 1093 + 055 B 713+ 025A 1373 £+049 B

Titratable Acidity (g/L) 553 +012 A 687 +029B 560+010A 723+023B
Volatile Acidity (g/L) 010+ 001 A 015+003B 031+004A 028+003A
pH 358 £+ 0.02 B 344 £002 A 3.60+001B 347 +001A

Glucose +Fructose (g/L) 0.17 + 0.09 A 097 + 0.67 B 023 + 006 A 0.70 + 0.87 A

Results are expressed as mean * standard deviation of three replicates.
Different letters indicate a statistical difference (p < 0.05).

maceration free run wines were separated from the
pomace, sulphited to prevent malolactic fermentation
(40 mg/L) and stabilized for 30 days at 4 °C. Wines were
analyzed one month later.

The analytical methods recommended by the OIV were
used to determine the ethanol content, pH and volatile
acidity (Organisation Internationale de la Vigne et du Vin,
2014). Glycerol and sugars (D-glucose and D-fructose)
were measured using enzymatic kits (R-Biopharm AG.,
Darmstadt, Germany).

All data are expressed as the arithmetic average =+
the standard deviation from three replicates. One-factor
analysis of variance (ANOVA) and Tukey’s test were
carried out with SPSS software (SPSS Inc., Chicago,
Illinois, USA).

3. Results and discussion

Tables 1, 2 and 3 show the general parameters of the
Tempranillo, Garnacha Tinta and Merlot wines.

Results are expressed as mean £ standard deviation
of three replicates. Different letters indicate a statistical
difference (p <0.05).

Results are expressed as mean =+ standard deviation
of three replicates. Different letters indicate a statistical
difference (p <0.05).

Results are expressed as mean £ standard deviation
of three replicates. Different letters indicate a statistical
difference (p <0.05).

All fermentations were correctly performed since the
Glucose + Fructose concentration were in all the cases
below 1 g/L and the volatile acidity below 0.35 g of acetic
acid/L.

In general, no important differences were found
between the wines fermented at low (16°C) and high
(27°C) temperature for a same yeast in any of the studied
parameters. The small differences between the ethanol

Ethanol (% v/v) 155+ 0.01 B 14.83 £+ 0.06 A 1538 £+ 0.08 B 14.73 £ 0.15 A

Glycerol (g/L) 6.07 £+ 012 A 1373 £+012 B 637 £021 A 1280+ 042 B
Titratable Acidity (g/L) 6.10 + 0.00 A 727 £+021 B 640+ 010A 773+0298B
Volatile Acidity (g/L) 027 £+002 A 032+002B 030+001A 032+001A
pH 334 +£0.02B 325+002A 339+001B 333+£002A

Glucose +Fructose (g/L) 0.77 £+ 0.50 A 0.83 £+ 0.15 A 043 + 058 A 035+ 023 A

Results are expressed as mean =+ standard deviation of three replicates.
Different letters indicate a statistical difference (p < 0.05).

content at low and at high temperature for a same yeast
may be related with the fact that all fermentation were
performed with submerged cap which would reduce the
temperature effect on ethanol evaporation.

In contrast, the ethanol content was significant lower
and glycerol concentration significant higher in all the
wines fermented with IONYS™WF strain than in their
corresponding controls, independently of the fermentation
temperature and grape cultivar. The average difference
was of 0.60% for ethanol content and of 5.6g/L for
glycerol concentration. These results clearly indicate that
IONYS™WF strain redirect part of the metabolic flow of
the sugars towards the production of glycerol.

In addition, all the wines fermented with IONYS™WF
strain have significant lower pH and significant higher
titratable acidities than their corresponding controls.
Specifically, the average difference was of 0.1 units for pH
and of 1.3 g of tartaric acid/L for titratable acidity.

It can be concluded that this new yeast can be a
useful tool to mitigate the excess of ethanol and the
lack of acidity that unfortunately many wines present
nowadays. Moreover, the high glycerol production can also
be an interesting contribution inasmuch as this compound
increases mouthfeel and smooth astringency.

This study has been funded by CDTI (CIEN-VINySOST2014
project).
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