NEWS AND INNOVATION ON SELECTED WINE BACTERIA

investigation

DIACETYL PRODUCTION BY WINE BACTERIA UNDER CONTROL

DIACETYL AND SENSORY IMPORTANCE IN WINE SelectedWine  Citricacid Diacetyl

bacteria consumption production (pg/L)
ALPHA™ 47% 619

Diacetyl is easily identifiable in wine because of its very low aroma threshold (0.2 mg/L in
Ehardonnayto 0.9mg/L in Pinot Noir gnd 0.2.mg/L |n.(abernet §auwgnon) and ts dlstlnc_tl\{e Average values O0-MEGA™ 57% 25
uttery aroma. In some instances, diacetyl is a desirable attribute and in other cases it is

undesirable. In low concentrations, it can be responsible for toasty and nutty aromas, while BETA™ 70% 966
at high levels it imparts a buttery aroma. Formation of diacetyl increases when MLF proceeds (Table 1)

because it is closely linked to the growth of wine bacteria and particularly their metabolism
of citricacid. That's why the choice of wine bacteria plays a crucial role in the final concentration
of diacetyl.

THE RELATIONSHIP BETWEEN CITRIC ACID, BACTERIA GENETICS o P eerecaad
AND DIACETYL sequential inoculation

Many studies and field trials led to the characterization of our selected wine bacteria for
diacetyl production (Table 2)

The metabolism of citric acid by Oenococcus oeni results in the production of flavor compounds,
such as diacetyl, acetoin, and 2,3 butandiol (Fig. 1), and also helps to regulate intracellular pH
(survival of bacteria) during the winemaking process. Each selected bacteria has its own pro- Very low speed
perties and kinetics of citric acid consumption, which impact diacetyl production. 0-MEGA™ /VP41™ | Very low to no production Degradation of citric acid
New research confirms that the bacteria strain is key because diacetyl formation is strongly after the end of MLF
requlated by the alsD (a-acetolactate decarboxylase) gene (Mink et al., 2014). The expression Moderate speed
of this gene is Oenococcus oeni strain specific and it is directly linked with their metabolism ALPHA™ /L31™ Moderate production Degradation of citric acid
of diacetyl production. If a strain of Oenococcus oeni has a very active alsD enzyme, it will during MLF
produce less diacetyl and produce more butandiol, whereas, if alsD is less expressed - and PN4™ / BETA™ / Fast to very fast speed —
in parallel alsS (a-acetolactate synthase) enzyme is more active, then more diacetyl will be High production Early degradation of citric
produced by the bacteria . acid during MLF
[ ditricacid | Table 2. Strain specific citric acid metabolism and diacetyl production by commercial
wine lactic acid bacteria in sequential inoculation
citrate lyase J\’
| oporae TIMING OF INOCULATION AND DIACETYL MANAGEMENT
S oxaloacetic acid ———  asparticacid
TN oxdoacetate Some vinification factors (pH ,temperature, air contact, yeasts lees contact, S0, type of
o NA[;\ gfjarboxylasej\’ = pyruvate ATP 0ak) can also impact the final concentration of diacetyl in wines, as well as the timing of

dehydrogenase acetate

kinase bacteria inoculation.
lactic acid AA M»acetylphosphate % acetic acid

lactate dehydrogenase g During co-inoculation (inoculation of bacteria 24 H or 48H after yeast addition), diacetyl

pyruvate decarboxylase

co, concentration in the wine peaks when there is still a high percentage of viable yeast

acetaldehyde-TTP is present. Under these reductive conditions, diacetyl can be reduced to 2,3 butandiol,

acerlacate synthose (RO RRITIU®  yhich has a much higher perception threshold and doesn't contribute to the buttery

non-enzymatic flavor. Thus, even if a wine bacteria is a high diacetyl producer, when used in

sacetolactate I\‘ o, \y<f°z co-inoculation, the final wine will have little buttery attributes and very low
decarboxylase diacetylreductase diacetyl concentration. Contrary, sequential inoculation after alcoholic fermentation

and a racking step results less reduction of diacetyl. Thus sequential MLF can have
higher diacetyl concentrations depending of the wine bacteria strain.
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2,3-butanediol SUMMARY
Choosing a suitable selected wine bacteria strain known as high diacetyl producer or
SELECTED BACTERIA AND DIACETYL PRODUCTION RATE as low diacetyl producer, with the proper timing of inoculation allow to drive the

diacetyl content to help define the wine style.

This highlights that the concentration of diacetyl produced is not only related with the citric

acid consumed but also with gene expression of Oenacoccus oeni. That's why each bacteria S dlagetyl L dlac_etyl
. . . . L production production
strain has its own diacetyl production rate and some can degrade more citric acid for a lower
production of diacetyl. Co-inoculation with
Sequential inoculation BETA CO-INOC

In our range, 0.0eni 0-Mega™ has the lowest diacetyl formation power, despite its good Sel g d select one of these wi . .
capacity to degrade citric acid. Vincent Gerbaux (IFV 2018) studied ALPHA™, 0-Mega™, and € Egt&gr\i/;me anbas(?[eeriazogao A T,S,\? l;’TVJ ne Foge?iggqgl::gﬂr']:g;l&?ggnr

Beta™ in Chardonnay and Pinot Noir wines. Table 1 shows the average values for citric acid ALPHA™ . ™ ML
consumption and diacetyl production where 0-MEGA™ was degrading more citric acid than bacteria:, VPA1", 0-MEGA
ALPHA™, but is producing less diacetyl.
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