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A biosurfactant (BioS) obtained from a fermented
residual stream of corn-milling industry, named corn
steep liquor (CSL)1, was used for the first time during red
winemaking. The combined effect of its surface-active,
antioxidant and solubilizing properties was evaluated,
with respect to control samples without BioS addition
(CT), for spontaneous (SF) and Saccharomyces cerevisiae
inoculated (IF) fermentations on:

fermentation 
kinetics 

phenolic compounds 
extraction

colour
characteristics

4

Crushed Vitis vinifera L. cv. Merlot winegrapes were
distributed in 12 sterile erlenmeyer flasks (4 tests  3
independent replicates) with the same grape must/solids
ratio: CT/SF BioS (1 g/L)/SF CT/IF BioS (1 g/L)/IF 

Sampling:  During maceration (1, 2, 3, 4, 7 and 11 days)
At the end of alcoholic maceration
At the end of malolactic maceration

Analysis: Technological parameters2

Microbiological and molecular analysis3

Phenolic composition2

Chromatic characteristics2

Copigmentation2

Anthocyanin polymerization2

From a microbiological point of view, the
biosurfactant addition did not affect
significantly inoculated and spontaneous
yeast dynamics and fermentation kinetics,
taking into account:

 growth kinetics of S. cerevisiae and non-
Saccharomyces yeasts species;

 content of sugars, ethanol and glycerol.

During maceration, the biosurfactant-added
samples showed higher values of total
anthocyanin index, total polyphenol index
(A280) and colour intensity when compared to
the respective control samples, particularly
for inoculated alcoholic fermentations. This
agreed with lower lightness values. The
biosurfactant kept the skins in continuous
contact with the must, facilitating the
extraction of phenolic compounds.
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Inoculated fermentation Spontaneous fermentation
Sigc Sigd

BioS/IF CT/IF Siga BioS/SF CT/SF Sigb

Phenolic composition

Total anthocyanins
(mg/L malvidin-3-O-glucoside 

chloride)

169±6 147±7 * 64±4 71±7 ns *** ***

Total flavonoids 
(mg/L (+)−catechin)

1074±6 942±17 *** 595±148 619±159 ns ** *

Proanthocyanidins
(mg/L cyanidin chloride)

7493±299 6268±193 ** 608±189 632±163 ns *** ***

Flavanols reactive to 

vanillin (mg/L (+)−catechin)
485±48 379±51 ns 125±55 130±54 ns ** **

Folin Ciocalteu index 
(mg/L (+)−catechin)

1371±69 1232±56 ns 895±157 917±226 ns ** ns

A280 36.4±0.7 32.4±1.1 ** 26.2±4.0 26.1±5.0 ns * ns

Chromatic characteristics

L* 16.5±1.2 20.2±1.3 * 29.5±3.9 27.7±6.0 ns ** ns

a* 46.23±1.38 49.55±0.88 * 48.79±2.11 49.18±2.66 ns ns ns

b* 28.10±2.04 34.05±1.86 * 45.68±3.80 42.83±6.67 ns ** ns

Colour intensity 
(10 mm OP)

8.89±0.36 7.69±0.38 * 5.58±0.75 5.89±1.14 ns ** ns

Tonality 0.85±0.01 0.86±0.01 ns 1.13±0.04 1.08±0.04 ns *** ***

Colour contribution

Monomeric pigments (%) 47.3±0.9 47.7±0.3 ns 33.9±0.6 34.2±2.7 ns *** **

Small polymeric 

pigments (%)
24.9±1.2 24.8±0.6 ns 31.0±4.4 30.2±5.4 ns ns ns

Long polymeric 

pigments (%)
27.8±1.3 27.5±0.8 ns 35.1±5.0 35.6±6.9 ns ns ns

Copigmentation (%) 7.6±0.1 7.3±0.8 ns 4.4±1.7 5.6±1.4 ns * ns

At the end of malolactic fermentation, the
biosurfactant influenced positively the colour
stability resulting in darker (<L*) and bluish
(<b*) wines from inoculated alcoholic
fermentation. These wines were richer in
total polyphenols (A280) and anthocyanins, as
well as in high molecular weight flavanols,
with respect to control wines. However, no
significant effect was observed on colour
properties and related compounds when
spontaneous fermentation was conducted.

Fig. 1. Viable cells of
suspected S. cerevisiae and
non-Saccharomyces, yeast
species identification of S.
cerevisiae colonies, and
sugars, ethanol and glycerol
concentrations during the
alcoholic fermentation (n = 3).

Fig. 2. Extraction kinetics of phenolic
compounds and their effect on
extracts’ colour intensity during
maceration (n = 3).

Sig:: *, ** indicate significance at p < 0.05,
0.01, respectively, for each maceration time.

Table 1. Phenolic composition and chromatic characteristics of wines after
malolactic fermentation (n = 3).

References
[1] Rodríguez-López, L.; Vecino, X.; Barbosa-Pereira, L.; Moldes, A.B.;
Cruz, J.M. Food Funct., 7 (2016) 3724–3732.
[2] Scalzini, G.; López-Prieto, A., et al. Foods, 9 (2020) 1747.
[3] Cravero, F.; Englezos, et al. Food Res. Int., 87 (2016) 134–141.

Fe
rm

en
ta

ti
o

n
ki

n
et

ic
s

Ex
tr

ac
ti

o
n

Sig.: *, **, *** and ns indicate significance at p < 0.05, 0.01, 0.001 and not significant, respectively,
for differences between inoculated samples (a), between spontaneously fermented samples (b),
between biosurfactant-treated samples (c), and between control samples (d). L*: lightness, a*:
red/green colour coordinate, b*: yellow/blue colour coordinate.
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