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Vignerons Bio Nouvelle Aquitaine : our missions

Regional union representative of the Organic Wines producer created in 1995
Today, more than 200 organic winegrowers are members
Accompanying the harvest until it is put on the market

© . O

REPRESENTATION PROMOTION RECHERCHE &
& DEFENSE DEVELOPPEMENT

Promote and develop the collective
image and awareness of organic wines
and spirits among professionals and
individuals

9 ©,

ENOLOGIE ECONOMIE

Initiate and collaborate on research
and experimentation programs
aimed at improving the quality of
Organic wines

bio winemakers' interests in regional,
national and European viticulture and
organic

Contribute to the economic and technical development of organic wine
production, by accompanying organic winegrowers individually and
collectively




Nos adhérents

207 members
28 new members in 2018

A hundred PDOs and PGls

Répartition Geographique des adherents

Taille des propriétés adhérentes

#<10ha ®10-20ha ®20-30ha ®230ha
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Recherche et développement :

. ¥

A joint of projects on three scales:
fundamental research
IFV controlled-test
S field trials

contralas

VBNA/tab

Hesoimns terrains

Eosals terrains ISWv/

Recherche
fondamentale

Cutils d'analyse




Research and development

RESPECT
WILDWINE 2017/2020

Wines without SO2

2012/2015 . ) 7 Characterization, new

Characterization and selection of Bloprotectlon analytical tools

yeasts and bacteria for making mixed microbio|ogica,| and physical
. : physica

sourdough, including 2016/2017 tools to make wine without

Yeasts Non saccharomyces Evaluatlpn of mlcrolglolog|ca| tools to 0% Tram v ane ding) i
make winemaking without SO2 Seitding

ggﬂgglg FAM de La Vigne au Verre
2013/2015

Pesticide Contamination Management ] o -
Comparaison d'itinéraire de vinification en

fonction du mode de conduite

Pied de Cuve indigéne pour

SASDAR Sevain Bio f - lolacti Colles sans allergéne et
2012/2015 ermentation malolactique
2017/2020

clarification en
Native yeasts and bacteria o o : . .
Diversity analysis Casdar Levain Organic Suite on the vinification b’OIoglque

Fermentation and selection Bacteria Part 201 7/2020

Brettanomyces et

la tolérance au Pesticides
SO2 2017/2020

Ensure the quality of organic wines by controlling the risks of
incidental contamination with plant protection products during the
process of winemaking organic wines in new Aquitaine.

Characterization
Brettanomyces property
identification and analysis




Partners and funders

Casdar levain Bio

ISVV

INSTITUT DES SCIENCES
DE LA VIBNE ET DU VIN

BORDEAUX AQUITAINE it | f{' ROFLORA
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Brettanomyces
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Lists of authorized inputs

Positive list (anything that doesn't appear is banned) with defined functions
Ex: Enzymes only for clarification

A number of wine inputs are required to be Organic if availability :

Ecorces de levarés Gestion fermentation alcooligque
Mot concentred

Molt concentre rectifia Ennchissement
Saccharose A list of Organic wine products

Levures siches activées [LSA) Levurage available in France is produced each

Gélatines year by France Vin Bio in partnership

Colle de poissan with UFLIO and OENOPPIA
Ovalbumine validated and disseminated by INAO

Matigres protéiques d'origine vegétale
issues du Blé ou du pois

Tanins cenologigues Ez—_.,_n: -

Gormme arabicue Stabalisation tartrique/cauleur

4 1 Ll ot indranis oenolofaics SSUs da
Caséing Carrection de la couleur e . %

Tanins cennlugiques Taniuge eenboemdment & Fanich 28 gualer du
R|CE} BEAI2E08 at distibuis ae France, 7= —




Lists of authorized inputs
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Liste non exhaustive des
intrants bio interdits
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Techniques

&
. N . ¥
Negative list (anything that is not prohibited or restricted is allowed)
Forbiden technics :

Enrichissement Partial cold concentration Reverse osmosis on must

Decrease SO2 content  Elimination sulphurous anhydride by
physical processes

Decrease TAV Partial de-alcoholization of wines

Tartaric stabilization Electrodyalysis Cold treatment
Treatment with cation exchange resins

Techniques prone to RESTRICTION:

-Heat treatments: maximum heating temperature - 700C

2021 (new General Regulation (EU) 2018/848 applicable in 2021)

-Filtering: pore size - 0.2m

sterile filtration (0.65m-0.5m) allowed.

no restriction on nature or type of filter (membrane filter, cartridge, earth, press, tangential microfiltration, cellulose
filtration, earth ...)

-thermal treatment, reverse osmosis and use of ion exchange resin for production of MCR




SO2

’ o

The rule is a 50mg/| reduction in total SO2 levels on dry wines (less than
2 g/l of residual sugars)
and 30mg/l on other wines compared to CMO limits

vins rouges < 2 gfl sucre

vins rouges entre 2g/L et So/l de sucre

vins rouges = Sgfl de sucre

vins blancs secs et rosés < 2 gfL

ving blancs at rosés entre 20/l et g/l de sucre

vins blancs et rosés > g/l de sucrs

vins moussaux @ crémants < 2 et 3 plus de 3g/L de sucre
vins mousseux CQualité (< 2 et plus de Sg/l sucre

Vins moussaux autres : cuve close... < 2 et a plup de 5g/l
vins moelleux/liquarsux peu botrytisés ou passerillés
vins liquareux fort botrytis ou passerillage

ving blancs IGP de TAVT > 15% vol et > 45 g/l sucre
vins de liqueurs, moins ce 2 g/l sucre

vins de ligueurs, plus de 2 o/l sucre

vins doux naturels

Morme OCM
viticole
150
150
200
200
200

Yin Bio Europe

100
120

150

220
120




Vinification

Protection de la vendange Dioxyde de soufre [502) v W
Acide ascorbique w x
Enzymage, débourbage, Enzyme pectolitique v X
extraction du jus Enzyme d'extraction X X
Aération Air / oxygene v v
Fermentation alcoolique Levures exogenes v X *
Nutrition des levures Ecorce de levures v v
Thiamine v X
Phosphate diammonique v X
Bisulfite dammonium X X
Fermentation malolactique | Bactéries lactiques exogenes v X *

* une dérogation peut étre accordée dans des cas bien précis, motivés et justifiés et apreés étude de la demande par la commission cahier des charges de Demeter France



Regional distribution

RﬁLCJ)\IfliRAGLl\IiEES I 2018 respondents Regional breakdown 2018 in number

3% FRANCHE COMT e\ TRE VAL DE of respondents

L LOIRE
Non renseigné
P
25%

/ CORS = AUVERGNE RHONE ALPES

GRAND EST = BOURGOGNE FRANCHE
5% COMTE

= CENTRE VAL DE LOIRE

= CORSE

NOUVELLE = GRAND EST
AQUITAINE

29% = NOUVELLE AQUITAINE
OCCITANIE
21%

NOMBRE DE REPONDANTS

(M £ aies g s bk pars Tttt of b skt s s efaren e F10 191 respondents across France

Distribution quite close to the geographical
distribution of Organic winemakers in France.

If not for the PACA region where it is still
difficult for us to obtain a return rate that is up
to the representation of this region.




Intrants et pratiques oenologiques utilisés en bio - Nationsl 2018
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Vignerons réalisant une cuvée Vignerons réalisant du vrac sans
sans SO2

b " Wine without SO2

= Oui = Non = Oui = Non

A significant proportion of winemakers making vintages without SO2: almost 1/5 of respondents

Not developed in Bulk producers

Distribution by colour of cuvées without SO2 and

average of the number Bottle produced per product Unsurprisingly, the majority of so2-

free vintages are made on red wines
10872 because technically easier to make

However, some winemakers do it all
over their range

Consistent average volume produced
in red (more than 10,000 bottles on
average)

Nombre moyen de bouteilles produites

@ Volume moyen bouteille

’ourcentage de cuvées sans SO2 par couleur




Comparison of input/practice use by product type

Breakdown by color of yeast and bacteria use - 2018

45% 45% 39% 42%

33% 34% 390, 33%
2495 27% 26% 24A7
19%
13% o 1% 1% 10%
I “Haom

Levures indigénes en Levures indigénes avec un Levures commerciales Bio Levures commerciales Non Bio Levures non Saccharomyces Bactéries lactiques
fermentation spontanée pied de cuve commerciales (début de commerciales
fermentation, bio-
protection...)

Blanc/Rosé mRouge M Moelleux/Liquoreux ® Mousseux

As far as nutrition is
concerned there does
not seem to be a great
distinction between
white is red.

Produits de nutrition et stimulateurs de fermentation - 2018

38%

10%

. .

Phosphate d'ammonium Thiamine Ecorces de Levures

Blanc/Rosé mRouge M Moelleux/Liquoreux B Mousseux




Red focus: yeasts and bacteria

Evolution use Yeasts/Bacteria in Red

539 54%

46% 45% 45%
35%
30% y 30% 31% 32% o 32% 32% 29%
27% A
24% g 2%
e 14% 6%
10% 10% I 12% 11% 10% 11%

Levures indigénes en Levures indigénes avec un Levures commerciales Bio Levures commerciales Non Bio Levures non Saccharomyces Bactéries lactiques
fermentation spontanée pied de cuve commerciales (début de commerciales
fermentation, bio-
protection...)

ROUGE 2014 mwROUGE 2015 mROUGE 2016 mROUGE 2017 mROUGE 2018

Majority indigenous fermentation in red: between 45 and 55% of winemakers each year

Use of stabilized tank feet, which does not increase

implementation that requires time at the beginning of the harvest

gold depending on the harvest conditions (lack of time or good fermentation conditions (potential
alcoholic degrees, assimilable nitrogen...) vintners will let vats go into spontaneous fermentation
Higher use of commercial LSA Organic (34%) compared to non-organic (29%)

Use of minority commercial bacteria (11%). Recourse in the case of spontaneous trigger pb o
willingness to quickly realize FML to sell quickly

Increased use of non-Saccharromyces yeasts




INDIGENOUS
FERMENTATION




Project CASDAR Levain BIO




CASDAR

Levain

BIO

Développement
de nouvelle
méthodes
d’analyse

Diversity assessment
Carting Levure Sacch and
Oeno Bacteria

Tank foot protocol
Settings rating

Selection of yeast and
bacteria strains

IFV Tests - Ground
Trials

IFV Tests - Ground
Trials l

Y

Broadcast of PDC and
Selection Protocols

Professional and
general public
tastings

Carting Levure Sacch and
Oeno Bacteria - NO SACCH
and Lactic Bacteria

Caracterisation, évaluation , séléction
des souches.
Test levains mixtes

IFV Tests - Ground
Trials

Obtaining original mixed
sourdoughs
Selection protocols




Selection of FA strains

L ﬁﬁrﬁfm

ML

method

IFV

In a castle:
- Diversity analysis
- Strain isolation

Synthetic Must Preselection
- Fermentary Kinetics

- Chemical analysis

Natural Must selection

- Fermentary Kinetics

- Chemical analysis

- H2S test for yeasts

- Biogenic amines test for bacteria

Production of cream to test the strain in vat
strain at the IFV

Production of cream to test the strain at
the estate




problematic:

CURRENT CONTEXT

Lsa

-Quantitative and qualitative
mastery

-"pure guaranteed strain”

-Quick and simple implementation

-Buying
-Minimum dose to be respected

Spontaneous
natives

-No purchase
-Diversity of strains
-Typicity

-Heavy implementation

-Unknown native population

-Possibility of unnecessary or harmful yeasts
-Random success

-No purchase
-Diversity of strains
-Typicity

-Heavy implementation

-Unknown native population

-Possibility of unnecessary or harmful yeasts
-Random success

Selected
natives

-Physiological quality mastery
-Better sourdough control

-Heavy implementation
-Precaution to avoid contamination
-Costly

> Qutilsde maitrise




CASDAR PROJECT « LEVAIN BIO »

| mproving the quality of organic wines and ciders obtained through the use of native
yeasts and bacteria
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Projet National




Diversity




ACTION 1

BOURNAIS

ycée Montagne
hateau Bellevue
héteau Dubourg
hateau Franc Boudron
hateau Lateyron
héteau Brandeau
hateaux des Rochers
Chéteau Franc lafleur
Clos Puy Arnaud
Chéteau Beynat

TRE DEUX MERS
Chéteau Du bourdieu

DOC
Closerie des Moussis

RAVES

Chéateau Baulos Charmes
Chéteau Bichon Cassignol

Chéteau Climents
Chéteau Guiraud

M apping the diversity of yeast and bacteria strainsin Aquitaine:

Yeast

19-Chéteau Richard

LIBOURNA

1-Chéteau de Pi

2 -Chéteau Rio
3-ChéteauLac

4 -Chéteau Annel

5 -Chéteaux Bea

6 -Chéteau Moulin di

7 -Lycée Montagne,
8-Chéteau Bellevu

9 -Chéteau Laroq

10- Chéteau d’ Arcole
11-Chateau Beynat 2%
12 -Chéteau Tour haut bal
13 -Chéteau Brandeau L
14 -Chéteau La Peyrere OU LA CRX

ENTRE DEUX MERS

15- Chéteau d’ Esther
16 -Chéteau Lavergne dul n
17 -Chéteau Moulin de Peyr
18-Chéteau Du bourdieu

MEDOC

19 -Chéteau Segue longue
20 -Chéteau Micalet

21 -Closerie desMoussis

GRAVES

22-Chéteau Baulos Charmes
23 -Chéteau Bichon Cassignol
24 -Chéteau Guiraud

Bacteria

25-Chéteau Richard
26-Chéteau Tuquet Mo
27-Domaineanciennec
28-Chéteau Grinou




ACTION 1
Genetic analysis and comparison of yeasts from regions and production sites:

PCR delta: Differentiating Saccharomyces.cerevisiae strains
Microsatellites. Genetic proximity of Saccharomyces.cerevisiae strains

-75% of the strainsidentified are of the species S. cerevisiae (287 clones)
- 5% to other yeasts of the genus Saccharomyces
- 20% to non-Saccharomyces Species.




ACTION 1

Genetic analysis and comparison of yeasts from regions and prod
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Research: Biodiversity study

« Saccharomyces cerevisiae

e

-« Genetic AN, e
analysis -

- [N
a -
T
- . 1
ouches de
iverses

origines

Very wide variety of strains (up 10,000)

- Sampling Separation of grape and chai populations

+ New Aquitaine No specific strain of region or estate
e 26 farms

_ But persistence of strains on several vintages in
* 600 strains appellations and cellars




ACTION 1
Genetic analysis and comparison of bacteriain regions and production sites:

NTR : Differentiates Oenococcus oeni strains

SN P : Genetic proximity of Oenococcus oeni strains (determine strains are specific, or not, of regions, farms

_ ourgogne
Cidre %\ .
s Aquitaine

r products)

A

Languedoc-Roussillc
aregion of stfains of Fntip = '
enetically clog
ecific strains
d champagne 0L
d partly in the red§ef B

p D IAcienne cure \ Vin Rouge Bourgog
Mowulin de Peyronin ) .

Val de Loire

Mariette El Kho



Research: Biodiversity study

e Oenococcus oeni

set of samples

5 regions

74 farms

235 wines and ciders
3000 bacteria

- s Vi
Genetic woagl n
analysis

Y
> -'i

&5

No regionally specific strains

Nor exploitation

But strains adapted to types of wines
And strains persisting on farms
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ACTION 1

Conclusion:

For each species, yeast strains and oenological bacteria:

- form a single genetic family (asingle origin)
- their recent appearance and is related to human activity

- form genetic groups (sub-families) sometimes specific of products

- no specific groups of region (or exploitation), as they disperse

- no dominant strains, (no "invasion" of commercial strains)

- are very diverse (afew hundred or thousands of different strains per region)

- arerarely found in several regions

- without being "genetically specific" to aregion, or afarm,
they can sometimes appear "unique" to aregion or exploitation (because they
are very diverse)

Mariette El Kho




Starter for

Yeast




ACTION 2

Setting up a network of sitesfor PDC and SELECTION testing

Lussac — St Emilion __ |

. Chéteau Bellevue

Entre-deux Mers ——
. Domaine Du Bourdieu

lianquaforty |
Pty :@” o

Saint-André-ge-Co
..," ey
kzan |

-.'_"FEu'{déquj:

sias

1 I i
ﬁ]lﬁ'ﬁﬁ#&,ﬁhmm \/
- Aivelerme-de-Guyenne . Durns
s

LY

Neruwic

/Bergerac
. Domaine des Costes

. Chéteau Richard




PDC

30L Or 50L 2,ohL
v v

ISVV/IFV Estate

Controlled Ground
2012 environments 2012
PDC: Ugni Blanc and Sauvignon blanc
Harvest: Sauvignon gris
: -Liquid and Solid Modality: -With SO2 and Sans SO2 =
-With SO2 and Sans SO2 -LSA Bio | ==
-LSA Bio -Spontaneous
-Spontaneous
2013
DC: Sauvignon Blanc PDC: Merlot 2013
arvest: Sauvignon Blanc Harvest: Merlot No ground test
odality: -13C and 18C Modality: -18C and 24C
-With O2 and No O2 -With 02 and No O2 2014

S v |FRC S oG vt
Haverst: Sauvignon Blanc  Harvest: Merlot
2014 Modality: -L. SA X5 Modality:-L SA F33
-PDC -PDC

PDC: Merlot
Harvest: Merlot PDC: Merlot

DC: Sauvignon Blanc
arvest: Sauvignon Blanc > _
odality: -T-18 degrees Celsius | Modality: -T-24degrees Celsius | Harvest: Merlot

-With 02 Or Without O2 -With 02 and No 02 Modality: -
-LSAF33 -LSAF33 Spontaneous

PDC: Merlot
Harvest: Merlot

Modality: -Bel5
-Mixe

-Spontaneous -Spontaneous -PDC




Testing The PDCs

A T-0 Chemical Analysisby IFV on Overal Juice
I

!

In erlens

50% chemical analysisby IFV
gPCR at 50% by ISVV

Tastings at 75% by ISVV

!

In vats

|FV samples for isolation
L evurian population at 75% by ISVV
Tastings by IFV
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ACTION 2

Develop FA tank foot preparation and control protocols

Domaine Du Bourdieu Chéateau Bellevue

Ugni Blanc and 2012: Liquid and Solid n
Sauvignon blanc  With SO2 and without SO2 Merlot

Mn Mn
Spontanée | LSA

13.35 13.40

3,35 3,39

E

O o N

. = + +
Dioxyde 'der
bufre Tot, mg/L Dioxyde de

soufre Tot,
DO 420 . . mg/L




Develop FA tank foot preparation and control protocols

Domaine Du Bourdieu Chéateau Bellevue

2012: -

: With SO2 and without SO2
Ugni Blanc and Liquid and Solid
Sauvignon Blanc

tasting

e==39- Spontanée == 259- Spontané

18- LSA 6/00 ] e 5g5- LSA

Equilibre/ /,' . Y ‘\ e 856- PDC UB+ : 04,1~ SO|+
Harmonie

720~ PDC UB- Persistance/ ‘ —121- 50I-

Longueur \ .
e 518- PDC SB+ “=733- liqu +

e 0 87- PDC SB- : e 248- liqu -




ACTION 2

Develop FA tank foot preparation and control protocols

Domaine Du Bourdieu 013 Chéateau Bellevue
Sauvignon blanc T-18 and 24 Merlot

ith O2 and without O2
18-

ndigénes
>2—4IC— ndigénes
02+b

—4—|SA X5
12.81

18-

SA X5
3.09:pPDC 18

=@—pPDC18 —
D

PDC 18
H2s04

IPT

V7-0SSa i I I I S I E— — ICM
ioxyggde, o o d o lx Corrigée
oufre Tot,
g/L
slucose +

Teinte
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ACTION 2

Develop FA tank foot preparation and control protocols

Domaine Du Bourdieu

2013:

Sauvignon blanc

aNTivEY PRampail
[

Chéateau Bellevue

T-18 and 24

+
With 02 and without O2 SRy

tasting

Défaut en

2. B
Amertume i\’\:sésly,/:(_‘ﬂ\b /
0,0 ‘7‘{\ v'
D S
Qualité des \\“..‘

Défaut du nez

lité globale

w===LSA X5 Gras / Volume
e PD(C118°CO2 -

e PDC2 18°C O2+

Intensité ardme
0O

Merlot

Qualité globale

dunez

===Spontanée
| SA F33

e PDC1 24°C O
e PD(C218°CO




ACTION 2

Develop FA tank foot preparation and control protocols

Domaine Du Bourdieu Chéateau Bellevue

Sauvignon blanc 2014
4T For white and 24 degreesfor red, 18 u

degrees Celsiusfor red

Merlot

+
Essai 1 I | Wrth 02 al PCRdeltasur  PCR delta sur PCR delta sur
. - Pieds de Cuve Cuves spontanées Cuves pied de cuve
PCR delta sur PCR delta sur PCR delta sur
Pieds de Cuve Cuves spontanées Cuves pied de cuve

b3

e
"

! | fig;- | 1!
=3l B
u e N NN

L
i
L

)
R E
B E
z
lr Are
|
.
| ..
| Ll i
=
.
=
:
.
|
| B N




ACTION 2

Conclusion

«Solid/Liquid - No difference ———> Choice- Liquid because it's more
convenient to manage

*Picking grapes with maturity, healthy and not too acidic

But better control of microorganisms

*SO2= No difference ——— .
and promotes the development of Saccharomyces.cerevisiae

*Température ————— 180C for whites
240C for the Reds

«02 = No answer PDC Protocol




NCTION 2 Essai PDC

Chateau L avergne Dulon
2014: J J 2014:

New barrel - Barrel 1 wine e PDC Rouge
Sauvignon Blanc LAVERGNE Merlot

DULONG

e TAPY% vol | 1220 | 122 |
PCR delta sur PCR deltasur  PCR delta sur PCR delta sur [

— CuvePdC i S [ PCR delta sur Cuves LSA PCR delta sur Cuves pied de cuve

!




ACTION 2

Essai PDC

™ Chateau Moulin de lagnet
DE LAGNET.

2oy 2014
B e il L T PDC MerlOt

e[

gy | S dsesss " i PCR delta sur Cuves spontanées
e = . Pieds de Cuve p cuve

el A

s g o amn PCR delta sur PCR delta sur Cuves pied de-

==¢==Spontannée ' .

=fi—PDC

To T+1 T+2 T+3 T+4 T+5 T+6 T+7 T+8 T+gT+10T+11T+12T+13
Durée (en jours)
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Starter for

Bacteria
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ACTION 2

Develop FML tank foot preparation and control protocols

Conservation of lees

- ook g ST HBES PP on

- Detection of new strains

1y
CE)
L=,
a»
o)
<

la-onleesat 100C
——f——---T 5.

!i

100% -

80% -

e BL UFC/mL

60% - Lies 10°C

Lies -80°(

40% -
Témoinn

Populationd -

20% +—

0% —J T

To 1i5J 1M 3M

Représentativité de chaque

souche d'O. oeni

=

10 S

—
Jours aprés inoculation

Durée de conservation. En jours (J) et mois (M)




ACTION 2
Develop FML tank foot preparation and control protocols
Relevance of FML'slees

Essais FML vin + souche 1086 C/mL + lies stériles ou non

Witnesses -

strain

Acclimatized strain

—
S~
oo
(]
=)
g
©
S
4
[J]
S
[S)
©

> Lies
Strain - sterile lees

Jours apres inoculation Souche + lies

*FML only bad strain probably because of wine
*Strain - lees (sterile or not): FML - 15 days




e f
ACTION 2
Develop FML tank foot preparation and control protocols

Relevance of FML'slees
Test FML wine + strain 1056/5/4 C/mL + sterilize lees

Temoins -

souche 1084 C/mL

souche 1084 et 1055 C/mL

=
[=)]
v
2
g
©
€
.|
(]
=
[v)
©

Lies+ Souche 10f4 C/mL

Lies+ Souche 10f5 C/mL
Lies+ Souche 1056 C/mL

Lies non stériles + Souche 1086 C/mL

100 X less inoculated strain achieves the FML so inoculated with lees
The ability to use the lees to make FML tank feet




Selection



SELECTION

|FV

Chateaux

F;l l

STRAIN/CHATEAUX

!

Synthetic Must Preselection
-Fermentary Kinetics
-Chemical analysis

!

Natural Must selection
-Fermentary Kinetics

-Chemical analysis

-H2S test for yeasts

-Biogenic amines test for bacteria

!

Production of cream to test the strain
in vats at the IFVl

Production of cream to test the strain
at the property




Sélection de levures au Chéateau
Diversité des levures du Chéateau

Domaine Du Bourdieu Semillon

Chéteau Bellevue Sauvignon

Chéteau Bellevue Merlot

Chéteau des Costes Merlot

Chéateau Richard Merlot

—> 3 strainstested by Chateaux




ACTION 3 Selection of yeast sat at the Chéateau
el ection tests and results

FIRST SELECTIONS Red and White

Chéteau Bellevue = Bel5
Chéteau Des Costes = Cos2

Rouge

No strain selected in White




ACTION 3 Selection of yeast sat at the Chéateau
el ection tests and results

2: Second SELECTIONS ON White

Chéteau Bellevue = Bef1co6
Domaine Du Bourdieu = 2DUBspc+5




CTION 3
FV trialswith selected strains (microvinifications)

Souches Bel5 et Cos2

Cabernet Sauvignon =17 Merlot
LSA | LSA : lrdigenres
IND | IND Co8Ee82 |BELS| BELS LSA |LsA ¥
F33 | F33 lndjganes IND |[IND F13  |F33 COS2 RE15BE 1
. aKd 1peerse TSA
Y Yovel %#ﬁéﬂs . ellgg 88 E3302111.80{ 1175 TAV % vyol* Intensité aronhe 33
HE e BT s F;UIte' 1,357 [331] 331 oo b Crome el B
A ] i . oJch@Cco ener des f Prdilibre 3 . 2t2e Flora 'e21 %%UCI’%'&%S 23'18
cldite 1
- N —+—soud e COSp
Notel VVéaétale
5.00 b :
H,S0, A soyche BE A F3§ gL < Q4 4
er
plas
1
Ninwvyy, A
N o ez A Fm;g‘é %1& Ual,l,te globale
ufreTot,| Sttuctdre Aclditd 0 0 0 0 r Slt?[' N e 1 1 1
o ucture Acidité
ShgiC Gras [ Volumg JPAS P V|
LC M 1260 1474112971 1200 1 14 421 12 22 |12 50l 12 29 ICM To 1-'4-3-58 Tiﬁ.Gé[i%.Zngﬁ.S.l%S 1§+§4 115.15T+§.4.3T+§.4.§
Grrigeg | 0 [T R 2 L e L dure} e P (41 ours
; N Y ? IPT 50 50 |51 51 51 52 51 |51




CTION 3

FV trialswith selected strains (microvinification)

Sauvignon blanc

Souches Bef1co6 et 2Dubspc+5

Sémillon

M odalités
Nature de
— ' analvse TEM [TEM Souche 1 [Souche 1{Souche 2Souche
M odalités y i > ) (1) )
urede > Dub
alyse TEM 1[TEM 2|X5(1) [X5(2) o5 |BEf1006 [Beflc06 TAV %ovol [125 [12.4 1265 2B 1045 127|127
—of=TEM L' > +TEM 2
. TEM P9° + )
1
% 1243 (12:33 [12:68 {12:65 1272 11272 [12.77 1pBHl 3.42 {345 13.40— (340545 (1) I3 44 3-46 3-46
X5 (1 b0 X5 (2)
o 3.18 3.21 3.1 X8(2 3.18 3.24 3.24 1060 . Souchd1(a)
o Souch ] g';éd;{tesg)ta 1 1n‘UbS C'llg 3.0 30
itétotale _ - o S P ) 7
7 47 4.8 uc 47014 4 1p40 Bef2Cd6
4 ]
o Seve 1pP3° [ Bef1Cd6
(o] ]
===t=S0UC
]
o] | I | 1 t 11 1 390 I T T T T T —
4205 > .,5|0.068 ,40.057 5%,(0.083 9-055 [90520 18.05 DO428 ¥ Y P F L 2 FESR S PIRSS q.8. &
cose + fructose
7.1 6.8 Glucose +
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ACTION 3

Oroperty trialswith selected strains

Chéteau Bellevue: Bels selection

r\-'".ﬂa

B e i
B g i G maen) Dt

1010 PH

1000

99(8Iy érol (g/L)
L1012 L1034 L
b i e By el bl

|

< < ' x
® e .2 o SUIVI FA
0\\’6004 0\\?\)4 09 —— e

Nature de l'analyse [ Qo?“&é%cﬁ‘ «° PCR delta sur PCRdeltasur  PCR delta sur . _

Q¥ »w Cuve PdC Cuve be1s Cuve mixte Mix 1 Mix 2
11901 AV %vol 13.00 12.85
J.U‘_-jU

d
1080
Acidité totaleg/L | —408—PD( 1 48

1070 2504 . .
1060 =i=PD( 2

3.30 3.31
== MiX|2
7.20 7.00




ACTION 3

Selection of bacteria at the Castle

Du Ch. De Plusieurs

Bourdieu Belleyue aRpeIIations
( \l |

1.00E+10

PR Tyor M cuttare coRcEntres

 Bpres congeimtian

Fopulation UFC mL

LO0EHDE

1.00E+07

Figure 43. Mesure de la survie de 10 souches d'0. oeni 3 la congélation dans I'azote liquide.

Dk souches o'0. oeni ont été cultivées en mifieu jus de raisin juzqu'en fin de phase exponentiellz de
Croissance, puis concentrées par centrifugation et congelées sous forme de billes dans de Fazote liquide. Les
populations de chague souche ont £t mesurées @vant =t aprés congelation. les étalements et les
denombrements ont £te realises en triplicata.

= .“‘1,_ J_ — A
= sl
H ]: (EIFLE
'I £ b . L b
_-. \:[ ——— i
H T O]

Lk -..,_\_\_; e mm—— Wb b

T —=n
a !
] > iz a3 a - ] o

S e el

Figree L4, Cirdyigees de &b praalation de Paclde malige e Jes sourhes cengehbes dome ' pore ligaisds,

Ehw saurhes 0. ner prépans s sous forme conpehie oen st moriess 8 TIPS colulesimsd dans yn s reeee
sl § pH 36 ot 12% dthanol. Ls cndtisie o dégradatien de Fadde maie @ 0l measieda pasdant 35
Joars. Tous les essais o dod r sds on dophicat ar s oS ages any mathipies sn trphc i




Under the conditions of experimentation:

« PDC fermentation isfaster and volatile acidity is lower than spontaneous

fermentation

» Native fermentation iseasier in red than white

* The PDCs used for acoholic fermentation give better resultsin red just asthe

sel ection which, we have seen is more difficult in white

» The realization of malolactic fermentation with lees|ooks promising and research
continues

» Production of LSA selected strains not possible AND cream production does not
sow large volume

 Alternative might be the seeding of PDC by cream




-Facilité
d’utilisation
-Bonne
conservation et
stabilité
-Maitrise de la
fermentation
alcoolique

-Quantité minimale de
production élevée

-Temps de conservation en
Bio limité 1an

-Ajout d'un intrant exogéne
lors de la production

Créme
ou
Liquide

R i TR RN B S ]

-Utilisation d'une
levure déja
potentiellement
présente dans le
mo(t

-Maitrise du
lancement et du
déroulement de
la fermentation
alcoolique

-Colt élevé

-Temps de conservation
limité (environ 3semaines)
-Temps de mise en ceuvre
plus long (utilisation d'un
PDC pour diminution des
couts de production de la
créme en gros volumes)
-Production a renouveler

chaque année
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o o frce s 2001 Evolution fungal community
on cluster

fAwpobandum
Srypfoosoous
Arsdaiarule

Evolution of yeast population during
Petia . Alcoholic fermentation

Hansenasmora

[ H i
- v,

o Saschasmampcas

Papudatcn loteke Baie |
draffanomyops. -~

Diébart e famrnaniation Fin de fermentation

There is little tool at the time to

discriminate against strains of the same Population 107.10° callimL
species: Population 10*a +10% cellimL ’__,__/—H

Methods that are difficult to implement,
not very reprodugble _ Diminutian des populations
No methods available to analyze genetic des Non-Saccharomyces

relationships in NS i P ———

Development of molecular markers for 2 Compéfition subsirals

NS: The example of Torulaspora Pty rlsitame & 2 v o

delbruecki Sl

Genome sequence available (Gordon et Maleiles boxgLes P ey e
al, 2009) Hanzenascors Maloritai Canida,
Development of 8 microsatellite markers SR alarialres G
on 6/8 chromosomes Metsthmiowia 2 situations

Application to a collection of strains from — FA spontanée ou inoculée (L3A)

around the world and various substrates Taruiaspons
Lchizosacchavomyces 3 o
Issarchenka Minoritaires

Braratcmyces. ..




Introduction

Isolation and identification

Pre-selection of strains with enological potential
23 S.cerevisiae strains (+ 6 commercial strains)
+ 46 non-Saccharomyces strains
Performance of pre-selected strains in vivo
Pure cultures : 8S.cerevisiae + industrial S.cerevisiae strains)
2 mixed cultures :

« Natural culture » : From the results of the gPCR analysis of 11
musts from Saint Emillion and 13 musts from Sauternes of 2013, we
elaborated a yeasts mixture of 4 non-Saccharomyces and 1
S.cerevisiae

« Technological culture» : only the non-Saccharomyces species
W_thS] havea technological interest (according to the type of
wine




Research: Biodiversity study

« Non-Saccharomyces Yeasts

Torulaspora delbrueckii
Hanseniaspora uvarum
Metschnikovia pulcherima
Candida zemplinina ...

Tager.
T
e

L
-
e

set of samples
-Depending on the species
-Global, regional, farms

Souches

technologiques g Souches

de vin

Genetic
diversity

T Souches
" ; | 3 environnementales

delbrueckii

Grouping according to human activities
'‘Oenological' group - 1900years

Technology properties

-Fermentary performance below
S.cerevisiae slow FA and
incomplete

-T. delbrueckii: No AV production,
H2S: interesting application for
the production of sweet wines

-Organoleptic potential




Candida Zemplinina

== Regraupament en fanction arigine géographique peu marqué

* No substrate grouping
* Grouping by low geographical origin
* No 'genetic' signature of the winery

Technology properties

-Fermentary performance below
S.cerevisiae Slow FA and incomplete

-Production of unwanted
metabolites (AV , H2S...))

-Low ethanol/sugar yield
-Fructophilia

-No industrial application possible




Isolation and identification
306 S.cerevisiae (genotyping by microsatellite markers)

750 non-Saccharomyces isolates : 108 Non-Saccharomyces strains were  identified by PCR -
ITS-sequence analysis

Pre-selection of strains with enological potential
23 S.cerevisiae strains selected from microsatellite analysis
(+ 6 commercial strains)
46 non-Saccharomyces

Species f Saint-Emilion Sauternes
Saccharomyces cerevisiae 12 ' :
Candida zemplinina = :

Hanseniaspora sp. ;ﬁ ';
Merschnikowia sp. ' :

Pichia Kiuyver

B
Torulaspora delbrueckii }2-“:

19 décembre 2014 Meeting WildWine




In Vitro tests :

« Enzymatic tests : protease, esterase, pectinase, [3-glycosidase,
« Killer activity,

« H2S production

« Measurement of the time to start the growth (lag phase time) and
growth rate

e
05 10 15 20

L T Li
10 20 0 40
_Teme(H)

Short Lag phase Long Lag phase

From these tests, selection:
8 S.cerevisiae from each regions (Saint —Emilion, Sauternes) and
10 Non-Saccharomyces (H.uvarum, C.zemplinina, M. pulcherrima,
rdeler@Cﬂk\ﬁrDbre 2014 Meeting WildWine




Genetic stability : after 10 generations

« Pulsed field gel electrophoresis (PFGE), for S.cerevisiae

« For non-Saccharomyces : microsatellite analysis is in progress




Performance of pre-selected strains in vivo

Development of starter cultures in micro-fermentations

» Evaluation during micro-fermentations 300 ml
(sterile Merlot or Semillion grape musts)

1- Pure cultures : 8S.cerevisiae + industrial S.cerevisiae strains (1 or 2)

{ AF Kinetics

Classic wine analyses : Ethanol, residual
sugars, volatile acidity, SO2,...

Yeast Selection for S.cerevisiae :

* Kinetics: ProfilAorB

* Low volatile acidity

* No residual sugars (red wines)

 Low SO2 combined compounds
(Sauternes wines)

2 - Sensory evaluation

1 S.cerevisiae BE1g for red Wine (Saint-Emilion)
® ‘ 2 S.cerevisiae (83 /43) for Sauternes Wine




Performance of pre-selected strains in vivo

3 - 2types of mixed cultures:

Natural culture » :
econstruction of a yeasts mixture according to the results of the gPCR analysis.

013 harvest : average of 11 musts from Saint Emillion and13 musts from Sauternes
100003

LODE+]8

1 00E+00 ‘s:";ﬁ_ ﬁ-

LI
éﬁ# .;~=‘*§f f{éﬁﬁﬁﬁ

Technological culture» : only the non-Saccharomyces species which have a
technological interest (according to.the type of wine)
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Saint Emillion Sauternes

« Natural culture»

5.105cell/ml S.cerevisiae 5.105cell/ml
3.105 cell/ml Hanseniaspora vvarum } 2.105 cell/ml N
Teo 105 cell/ml Candida zemplinina 2.105 cell/ml
= — T=O
104 cell/ml Metschniliovia pullcherima 104 cell/ml
104 ceéllfmiisporia delbruekii 104 cell/ml
« Technological culture»
5.105cell/ml S.cerevisiae 5.105cell/ml after 24 h
=0 { Same blend but without

Non-Saccharomyces

H.uvarum and C.zemplinina
« Pure culture»

S.cerevisiae (Industrial and selected)

2.10°cell/ml
Meeting WildWine

19 décembre 2014

only T.delbrueckii

at 107 cell/ml, t=0

2.10°cell/ml
72



» Evaluation (in triplicate) during micro-fermentations

(sterile Carbernet-Franc or Semillion
grape musts)

Alcoholic fermentation kinetics

gPCR analysis (5 points t=0; 25%, 50% 75 and 100% of AF, in
progress)

« Classic Wine analysis : residual sugars, Ethanol, Glycerol, SO2, glycerol and
volatile acidity (acetic acid)

« Aroma compounds (esters)

« Sensory evaluation

19 décembre 2014 Meeting WildWine




Development of starter cultures in micro- fermentations

Task 4.1 : Performance of pre-selected strains in vivo

July-August : Production of yeasts (creams)
3 S.cerevisiae,
2 M.pulcherrima
2 T.delbruecki

Task 4.2 : Performance of selected strains in situ (ISVV)

WPs : Implementation of selected strains and blends as
starter cultures in pilot scale wine production

19 décembre 2014 Meeting WildWine



Saint Emillion Sauternes

« Technological culture »

104 cell/ml Metschnikovia pulcherrima
104 cel|/mTorulaspora delbruekii 107 cell/ml T=o0

5.105cell/ml S.cerevisiae 5.105cell/ml T=24H

« Pure culture»

2.10%cell/ml Selected S.cerevisiae 2.10%cell/ml
Industrial S.cerevisiae (F33 and ST)

Cabernet -Franc Sémillon

19 décembre 2014 Meeting WildWine




Cabarnet- Franc
co2 (g/L)

120,00

A.F Kinetic

100,00

80,00 ——F33Ind Different behavior than in

60,00 ~l—bel5 sterile must
===techno mixed

40,00

Better performance of F33
20,00

0,00 T T T T T
0,00 50,00 100,00 150,00 200,00 250,00

time (h)

Classic Analysis of Wine :

No difference between the mixed culture and the 2 S.cerevisiae pure cultures

Esters analysis and qPCR analysis : in progress

Sensory evaluation : in January

19 décembre 2014 Meeting WildWine




Semillon

A.F Kinetic
f+mdm
—8—Selected Se86 Same behavior than in

—h=Te o riied sterile must

A lower Alcoholic

- | ' Time (h} fermentation rate with T.
40 B0 120 160 200 240 280 -
delbrueckii

Classic Analysis of Wine :
No difference between the mixed culture and the 2 S.cerevisiae pure cultures

Except for Volatile acidity : Mixed = Selected Sc86 > Industrial S.cerevisiae ST

(A low producer of VA)
Esters analysis and qPCR analysis : in progress

Sensoryevaluation : in January Meeting WildWine




Saint Emillion Sauternes

« Technological culture »

104 cell/ml Metschnikovia pulcherrima
104 cel|/mTorulaspora delbruekii 107 cell/ml T=o0

5.105cell/ml S.cerevisiae 5.105cell/ml T=24H

« Pure culture»

2.10° cell/ml Selected S.cerevisiae 2.10° cell/ml
Industrial S.cerevisiae

Semillon
And
Sauvignon

Cabernet -Franc

19 décembre 2014 Meeting WildWine




WP 4.1 Performance of pre-selected strains in vivo

Saint Emillion Sauternes

« Natural culture»

~ 5.1205cell/ml S.cerevisiae 5.105cell/ml
: _ 2.105 cell/ml
3.1205 cell/ml Hanseniaspora uvarum
. . 2.105 cell/ml
T=o -+ 105cell/ml Candida zemplinina B
g . 104 cell/ml
104 cell/ml Metschnikovia pullcherima } /
. B 104 cell/ml B
104 cell/ml rulaspora delbruekii

« Technological culture»

5.105cell/ml S.cerevisiae 5.105cell/ml after 24 h
Same blend but without  N\on_Saccharomyces  only T.delbrueckii
H.uvarum and C.zemplinina at 107 cell/ml , t=0

« Pure culture»

2.120%cell/ml  S.cerevisiae (Industrial and selected)  2.10°cell/ml



Task 4.1 : Performance of pre-selected strains in vivo

e Alcoholic fermentation kinetics

e Classic Wine analysis : residual sugars, Ethanol, Glycerol, SO2, glycerol and
volatile acidity (acetic acid)

* Sensory evaluation

Selection of the technological culture for WP 4.2 in situ and WP5

Task 4.2 : Performance of pre-selected strains in situ

« Technological culture»

5.105cell/ml Selected S.cerevisiae (Beis, 86 et 43) 15.105cell/ml after 24 h

Metschnikovia pullcherima Non-Saccharomyces only T.delbrueckii

Torulaspora delbruekii at 107 cell/ml, t=0
« Pure culture»

2.10° cell/ml S.cerevisiae (F33, Beig) 2.10°cell/m| S.cerevisiae (ST, 86 + 43)

Sémillon
Cabernet -Franc

19/06/2015 WILDWINE




e A.FKinetic T

Rk ERE

Better performance of SCF33 i —— 3310
Bl ; =15

e Classic Analysis of Wine:
E s Cabernet- Fran

0,00

No difference ’ i g iBNEd: daoe “kape o

—r— LRI TGO

« Sensory evaluation F33 wine was evaluated to be different from
the other 2 wines (very similar) “

» Esters analysis (6 main esters)

2-Phenylethyl alcohol Wilted rose

Isoamyl acectate Fruity-English candy
Phenylethyl acetate Floral

Ethyl decanoate Floral-Soap

Ethyl hexanoate Fruity

Ethyl octanoate Floral-Soap

Ethyl butanoatc Pineapple-Fruity

19/06/2015 WILDWINE




« We performed a PCA Mel tech £33

and a kruskal-Wallis test

=1
L

Chm 2 {35 57%]

-& Q 2 &
hm 1 163.69%)

* PCA shows that the industrial wine (F33) differs from the 2 other wines ,as we
reported in the sensory evaluation

o KW test: higher concentration of 2 phenyl ethanol and 2 phenyl-ethyl acetate in
F33 wine compared to Be1g wine

Test de Kruskal-Wallis

;hényléthanol g?sé;:::yle 2-?)?1éét:;tlleéf}?yl Décanoate déthyle Hexanoate déthyle Octanoate déthyle Butanoate déthyle
F33vs bel5 > NS > NS NS NS NS
F33 vs mel tech NS NS NS NS NS NS NS
bel5 vs mel tech NS NS NS NS NS NS NS
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e A.FKinetic
A lower Alcoholic fermentation rate

=il 57

= Setechid SEE B0 o

with T. delbrueckii SN ——
Semillon
Tima {kj
1] A = 1M A ot vl a0 - el

* Classic Analysis of Wine :
No difference between the mixed culture and the 2 S.cerevisiae pure cultures,
except for volatile acidity :

Mixed = Selected Sc86 > Industrial S.cerevisiae ST

* Sensory evaluation

Mixed cultures were evaluated to be significantly different from 2 S.cerevisisae’s wine.
ST wine was evaluated to be different from the Sc 86 wine

e Esters analysis

19/06/2015 WILDWINE 83



e PCA shows that the mixed wine
is different than the 2 Sc wines

KW test : in mixte culture wine
- higher concentration of isoamyl and 2 phenyl-ethyl acetate compared to ST
ine;

- also a higher concentration of 2 phenyl ethanol compared to Sc 86 wine

Test de Kruskal-Wallis

Johdmithanal  Acétate d'lsosmyle S Ialt!;nl'l Décanvate déthyle  Hemsnoatedéthyle  Ottanoste déthyle Butancste déthyle

8T vs Sc BS WS WS ™A

HWE M5 NS NE
ST vs mel tech NS < < NS§ N NS
Sc 86 vs mel 1ech - NS NS NS NS

19/06/2015 WILDWINE




Production de levures (crémes)
3 S.cerevisiae (1 Bellevue 2 Guiraud)

Essais

2 M.pulcherrima (Bellevue and Guiraud)
2 T.delbruecki (Bellevue and Guiraud)

Stephane Becquet (SVBA), EmmanuelVinsonneau (IFV), Quentin Robert (IFV)

Mr André Chatenoud
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Al'IFV En propriété

Les difféerentes modalités

Chateau Bellevue

Chateau Guiraud
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Chéateau Bellevue

Terms:
Spontaneous fermentation with « Pied De Cuve" x 2 Merlot
S.cerevisiae selected Be 15 x2

S.cerevisiae selected Be 15 - Torulaspora delbrueckii/ Metschnikowia pulcherrima selected x2

Harvest by hand
Vinification 2 hl vat

Temperature control (20-22 degrees
Celsius to D-1000 and then 25 degrees
Celsius).
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Chéateau Bellevue

L S PR it LH fion ma L chbu
i o Corow b L Lasn micw

Suivi densité Essai Levain Bio
Péle Bordeaux Aquitaine - 2014
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Implementation of
Positive S.cerevisiae
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Tasting: IFV (professional tasters)

BE 15 +Trolula
Vegetal Aromas 4,06

DAt nezfbagche

Cusaltd globale bouche

Equiibre fHarmonte |— | JN' 0 TR ANl L L B
L. e — T

e BE 15 +Trolisia

| Ouakits gobale du e

Amertuime

Cusalit des Tanins. | ' Gras / Valurme
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» Esters analysis

Test de Kruskal-Wallis

2 Acétate Acétate de

phényléhanol di e 2-phényléthyl Décanoate déthyle Hexanoate déthyle Octanoate déthyle Butanoate déthyle

PdC vs bel5 > > > NS NS NS NS
PdC vs mix{e > NS > NS < NS NS

Bel5 vs mixte NS < NS NS NS NS NS




Chateau Bellevue 2014 : vinification IFV (mout identique)
Terms (351): :
F33 x 2 (in place of the PDC) -
S.cerevisiae selected Be 15 x 2 |
S.cerevisiae selected Be 15 - Torulaspora delbrueckii/ Metschnikowia pul cherrima selected x yler ot

Suivi densité Essai Levain Bio
Pole Bordeaux Aquitaine - 2014

s 529-4/14

1080

iy ——F33{1}

1070

1060 ~8-F33(2) Implementation of

Positive S.cerevisiae

:%msn ——Be15 <
Sa0 -

1030 — el

1020 o

1010 —

1000 —— MIXE

990 .
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2014: Testsconducted at the | FV:

N o | Modalités
ature de l'analyse F33 (1) F33(2) Bel5

TAV %vol 12.35 12.45 12.60
Acidité totale g/L
H.SO, 4 4 4.00
Acidité volatile g/L
H,SO, (1) 0.26

pH 3.45
Dioxyde de soufre 47
Tot, mg/L
Intensité col. Modf
Corrigée
Anthocyanes mg/L

Indices
Polyphénols totaux

Teinte
DO 420 sous 1cm
DO 520 sous 1 cm
DO 620 sous 1 cm

19/06/2015 WILDWINE




Tasting: IFV (professional tasters)

Moyennes souche BE 15 + torula/metsch |Souche BE 15
Roudness/Volume 9,73 9,07

Intensité arome
Note Globale 12,00

=== souche BE 15+torula

== Souche BE

Amertume > / Acidité

Qualité des Tanins " Grac f Volume

Astringence Structure

19/06/2015 WILDWINE




» Esters analysis

Dim 2 (18.64%)

L R Rl T

Diirm 1 (T4 63%)

Test de Kruskal-Wallis

Bels vy mixte

19/06/2015 WILDWINE
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Chéateau BELLEVUE

Bacteries sel ectionnées

2 souches O. oeni “specifique du Chateau Bellevue

-AQ15.1
-AQ15.10

Une souche O. oeni “specific” d’Aquitaine (isolé dans plusieurs chai d’aquitaine)

-AQ.16.1

|FV

8 Cuves(301):

2 spontanées MLF

2 souches « specific » du Chéteau Bellevue

2 souches« specific » du Chateau Bellevue + lies

2 souches « specific » du Chateau Bellevue + 1 souche
« specific » d’ Aquitaine

Chéateau Bellevue

4 Barrigues (2,5hl) :

2 spontanées MLF x 2

2 souches « specific » du Chéateau Bellevue

2 souches « specific » du Chateau Bellevue + 1 souche
« specific » d’ Aquitaine




Analysis

Blind

B2 Ind

B3 Mix 1

B4 Mix 2

Date

19/12/2014

19/12/2014

19/12/2014

19/12/2014

Alcohol (%vol)

12.96

12.97

12.96

12.98

Total acidity (g/L
H2504)

3.7

3.7

3.7

3.7

Volatile acidity (g/L
H2504)

0.36

0.37

pH

3.47

0.46

Color Intensity
Modif Corrected

10.92

11.08

Total Polyphenols
Index

56

56

56

Tint

0.55

0D 420 (1 cm)

3.5

OD 520 (1 cm)

6.42

0D 620 (1 cm)

0.953

Chéateau Bellevue

Malic acid evolution- WildWine

Bellevue- 2014

B1 FML spontannée

B2 FML spontannées

B3 Mix 1: 2 souches /Chéteau Bellevue
B4 Mix 2: 3 souches/ Chateau Bellevue +
Aquitaine

N
(9]

y LY ﬂ"l
542-3/14

N

Kl
(0]

[y

Concentration acide malique (g/L)
o
(9]

11

Number of days after inoculation




48 h
/5% FML

2.30E+05
1.00E+07

48 h
/5% FML

6.00E+04
1.50E+07

48 h
75% FML

3.30E+05
1.30E+07

48 h
/5% FML

2. 40E+06
2.40E+07

-Aucune souche ne correspondent a celles inoculées
-Souches 1/2/3/4/6 déja identifiée en année N-1




Chéateau Bellevue: vinification |FV

3.10E+0b

M0 2.60E+06
MixI5lies s 1.10e+07

9.00E+06

1.10E+07
J.50E+06

Aucune souche ne correspondent a celles inoculées
Sauf AQis.10 identified in some MLF
Y des bacteries déja identifiees 'année précedente, %2 nouvelles
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MILLESIME BIO

Echantillon chateau BELLEVUE (LUSSAC ST EMILION):

MODALITY:

ALSR1=PDC
ALSR2=Be-15
ALSR3=Be-15+Non Sach

Pas de differences
significatives

Panel de dégustateur : 42personnes/modalités

M ALSR1

® ALSR2
= ALSR3




Le vigneron André Chatenoud a aussi
servit des vins de Wildwine sur son stand
a Millésime Bio

Millésime'BIO
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Un document de presentation pour

les personnes venant déguster
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Chateau Bellevue Rouge modalité IFV SALON DE L'AGRICULTURE
Pas de differences significatives.

Average :

CBR1=13.17 (+/-1.28)

CBR2=3.19 (+/- 1.39)
CBR3=3.31(+/-1.29)

CBR1: LSAF33

CBR2: Souche Be 15

CBR3: Souche Be 15+ Torulaspora




Dégustation des modalités IFV au chateau Guiraud

CGB1:LSAST

CGB 2: LSA ST+ Torulaspora

CGB 3:SelectYeast (Sc 86)

CGB 4 : SelectYeast (Sc 86) + Torulaspora

CGB

CGAE] CGR2 CGE3

L'analyse montre une difference significative entre les modalité avec une preference pou
CGB4
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Context

* FML in indigenous is generally going well: no need to
Intervene

Bactéries lactiques commerdales e % I »94% native baCteria

Levures non-saccharomycés commerciales {[début de termentation, bio-protection...) S 7%
Levures commerciales Non Bio 35%
Levures commerciales Bio 28%
Levures indigénes avec un pied de cuve m.—...—— 7%
Levures indigénes en fermentation spontanée :

National Survey of Bio Enological
Practices 2017 Itab

* Sauf dans certains cas :
v~ On some sites, FML does not trigger or FML languid

v~ Some winemakers want to frame FML while remaining
indigenous, for example: winemaking without SO2, early MEB

v" Indigenous co-inoculation
* Project objective: establish a PDC protocol to manage its
FML as an indigenous




Axes de travail projet PDC Malobio

* Laboratory scale: ISVV leader

1) Setting up a PDC protocol from
- BL of the Year N

- year's lees n-1
Determination in the lab of the best conditions for the spread of strains (pH of the
must, presence or not of alcohol, temperature ...).

2) Tracking bacterial populations pdt conservation of lees for field

inoculation

Evolution différente des souches indigénes d’Oenococcus oeni pendant la
conservation = peut influer sur capacité des lies a déclencher la FML ou modifier la
qualité sensorielle des vins.

3 lots de lies 2018 seront suivies en 2019




Axes de travail projet PDC Malobio

Pilot scale: IFV leader
PDC protocol optimization and validation under controlled conditions

-Healthy harvest
-Surmuries harvest
-Problem harvest (after FA heating to kill all BL)

Field scale: LEADER VBNA
Optimizing and validating PDC protocols on 2 farms




