
INTRODUCTION
For a societal, professional and consumer demand issues, reduction of sulfites is a major trend. In order replace this multi tasked enological product, new alternatives are proposed,
including bioprotection, consisting in the addition of microorganisms (generally non-Saccharomyces yeasts) able to colonize the environment by occupying space or/and by
metabolites competition. Recent research has shown its effectiveness by limiting the development of fungal communities by space occupation [1] and a potential acetic bacteria
population reduction. To further investigate the power of bioprotection, dissolved oxygen consumption by these selected microorganisms has been studied, showing it could allow for
partial protection against oxidation in must [2]. In order to select the most efficient species or strain as its antioxidant potential, studies were carried out on strains representative of
the genetic biodiversity of species naturally present in grape must.
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EXPERIMENTAL DESIGN

RESULTS AND DISCUSSION

CONCLUSION
Metschnikowia sp. is a microorganism showing a high affinity for oxygen and consuming it the most rapidly among all species tested. Differences exist however among strains,
indicating that selection programs can be set up in order to find the best candidate possible for an antioxidant application. Other strains of other species, such as L. thermotolerans
show also very high OCR values, but the important fermentation power of this species makes it difficult for a bioprotection application, where no fermentative activity is wanted.
Oxygen consumption by bioprotective agents could be one of the reason why they inhibit the growth of acetic bacteria [3]. Altogether these results evidence that Metschnikowia sp.
is a very promising bioprotection agent from an antimicrobial but also antioxidant side.
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Figure 1: OCR by species (mg O2 consumed/L/J by 109 viable cells)
Boxplot with different letters differ significantly (Kruskall-Wallis, α < 0.05)

Figure 2: Strains growth for all species studied
(T0: start of the experiment; T1: all dissolved O2 has been consumed)

Results show significant differences among species who cluster around an average OCR value, even though
intra species differences also exist. H. uvarum, T. delbrueckii, and L. thermotolerans strains show an oxygen
consumption rate around 35 mg O2 consumed /L/D/109 cells (which is the average inoculation rate of
bioprotection agents, 106 cells/mL or 109 cells/L), but some L. thermotolerans strains can show much
higher values, close to 60. Metschnikowia sp. harbours the higher OCR value on average. This could be
ascribed to the Crabtree negative status of this species, allowing partial respiration in the presence of a
high sugar concentration, contrarily to other species, such as S. cerevisiae, that are categorized as highly
Crabtree positive, hence unable of respiration in grape must. However, this could not be the only
explanation for the high dissolved oxygen consumption of by this species, as other species studied, such as
H. uvarum are also Crabtree negative and do not show OCR values as high as the Metschnikowia sp. ones.
Other hypothesis might be linked to a high lipid metabolism, which needs oxygen. Further evidence for the
high demand in oxygen by Metschnikowia sp. can be observed through the time for consumption of the first
milligram of oxygen (table 1). Indeed, by far, this species is on average the fastest and 109 cell/L consumme
1 mg/L O2 in less then an hour once inoculated.

Species
Time (hours) to consume the

first mg/L of O2

H. uvarum 1,17

L. thermotolerans 2,97

Metschnikowia sp. 0,92

S. cerevisiae 2,58

S. uvarum nd

T. delbrueckii 1,85

Table 1: Time to consume the first mg/L dissolved oxygen by 109 cells/L
of a representative strain of each species (chosen as representing the
measn OCR value of a given species).
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