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Bioprotection by adding yeasts is an emerging
sulfur dioxide alternative. Sulfur dioxide is a chemical
adjuvant used for its antiseptic, antioxidasic and
antioxidant properties. Faced with the societal
demand1, the reduction of this chemical input is
undeniable2. Bioprotection allows the control of
microbial communities by occupying the grape must
niche3, but few studies have been conducted on its
antioxidant properties. Indeed, in must, reaction
cascades can take place, bringing into play different
compounds that can lead to its undesired browning
under the action of polyphenols oxidases (PPOs) with
oxygen. But quinone can be also combined with
gluthatione (GSH), a natural antioxidant component in
must. GSH is also released during yeast autolysis
during vinification.
In the present study, the bioprotection role on
availability of dissolved oxygen (O2) in must and its
impact on GSH concentration in wines have been
considered.

SO2

State of the art

For the first time, this work highlighted the limitation of the white must oxidation by using non-Saccharomyces
yeasts as bioprotection in a context of without added SO2. By decreasing the availability of dissolved oxygen,
bioprotection by adding yeast would slowing down the oxidation cascades. Furthermore, contribution on glutathione
concentration by bioprotection allows additional protection in wines.

Must of Semillon

Conclusion

Treatment in triplicates

SO2: 50 mg/L of SO2

Ø: Without any adjuvant
BP: Only bioprotection Zymaflore® 
Egide applied at 50 mg/L
(T. delbrueckii and M. pulcherrima)

Ø BP

26h at 13°C

Alcoholic fermentation

Finished wines

1

2

3

Continuous dissolved O2

monitoring with compact 
FireStingO2 (pyroscience, Aix-
La-chapelle, Allemagne)

1

Quantification of glutathione 
(GSH) by HPLC
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Prefermentary stage

Bioprotection consumes quickly oxygen dissolved in must

Bioprotection limits browning

Bioprotection maintains GSH concentrations

Expérimental design

1

2

2 Added 200 mg/L of 
Saccharomyces cerevisiae in ADY

Alcoholic fermentations were 
homogeneous in all treatments

3

• Control, treatment with any adjuvant 
(Ø), O2 dissolved was consumed, 
propably by PPOs.

• With SO2, the consumption of O2 was 
slowed by antioxidasic property of SO2.

• Bioprotection consumed O2 in the 
must more quickly than the control. 

The rapid consumption of O2 by bioprotection did 
not lead to browning of the must, on the contrary, in  

comparison with the control.

In must, GSH concentrations were not 
different in all treatment.

In finish wines, the use of bioprotection 
and SO2 allowed to preserve GSH 

concentrations in contrast to the control (Ø)
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Fig. 1: Experimental process

Fig. 2: O2 dissolved kinetics during the prefermentary stage

Fig. 4: Picture of the must after 
prefermentary stage

Fig. 5: GSH concentration in musts and wines
ANOVA (Pval < 0.05), a,b represent significantly different statistical groups.
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Fig. 3: O2 dissolved kinetics in industrial red grape juice with 2 oxygenations

In industrial red grape juice (pasteurized)

• Any consumption was observed in 
control (Ø), even after 2 oxygenations

• BP always consumes O2 in juice after 
several oxygenations
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