Content

01
Clarification of the must : the role of Enzymes

f p
02
Natural tools to protect your wines from Oxidation

. y
03

How to produce and preserve Aromas




Révélons votre différence

isms of

on

C
©
c
O
@
=
d

Igin an
must oxidat

1. Or

! i
N

b d 4, -
L R SR Ut L




What is must oxidation in oenology?

* |rreversible reaction

» Ageing phenomenon linked to an enzymatic reaction
* Theresultis aloss of quality :

o Must browning

- Degradation of thiol aromas

o Increased dryness and bitterness

Almost exclusively enzymatic in origin \/
If the musts are heated to destroy the enzymes, the rate of
consumption falls from 2.95 to 0.018 mg O,/L/min. @E

Be careful, the aromatic loss may occur before the colour change. /
r—;\)
(3




Two phenomena: dissolution and consumption

Dissolution Consumption
The oxygen passes from the gaseous Enzymatic consumption of oxygen
phase to the liquid phase. contained in the must.
Oxygen levels that can be dissolved: Doses of oxygen that can be
8.4 mg/L at 20°C. consumed: 80 mg/L for whites, 800

mg/L for reds.

e &3

Oxygen is consumed as it dissolves, up to 10
times saturation.




Oxygen consumption

* To oxidise musts, you need :
Browning

- Molecular dissolved oxygen 02

3

- Oxidase enzymes QUINONES

—~s

o Oxidation substrates

Loss of aromas

‘ 5-®-@




Dissolving oxygen ¢

Occurs on contact between the air and the liquid:

o At harvest time

- At the crushing stage
o At the time of pressing
o Filling the settling tank

O [ ]

Follows Henry's law: PO, = H.C*.
o PO, = 0.2 (partial pressure of O, in the gas)
o C*=8.4 mg.L't (maximum oxygen solubility)

The lower the temperature, the faster the
oxygen dissolves

1.3 mg.L+
0.13mg.L?

pg.L+t

alr/wine contact
air: 80% N, - 20% O-

(Moutounet and Mazariuc, 2001)




Formation of free radicals

Electron

* Oxygen changes to the molecular state (free \s
radical), losing an electron
* This reaction is catalysed by Cu and Fe

MOLECULES RADICAUX LIBRES

OH

0. R
v@im Fo'g  ,Cw g T D/\
. . HO
R \ OH HO A




Oxygen consumption

* To oxidise musts, you need :
Browning

- Molecular dissolved oxygen @

3

- Oxidase enzymes QUINONES

—~s

o Oxidation substrates

Loss of aromas
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Oxidases 3

Polyphenol oxidases (PPO): catalysts for the oxidation of phenolic compounds in the presence of molecular oxygen

Present on all
healthy grapes

Produced by Botrytis
cinerea.

Not very stable Resistant to SO, , acidic pH and

high temperatures

Sensitive to tannins

Very stable and soluble,
and SO,

remains after settling

Partly eliminated
during settling

Inhibited by gallic
tannins

Rapid oxidation of Oxidises all phenolic
hydroxycinnamic acids compounds very quickly




Kinetics of oxygen consumption by
oxidases

Kinetics of oxygen consumption in colombard
must

OlmIOXYGENE

In healthy must :

- Oxygen consumption kinetics are rapid at first, then decrease /

significantly
800

In botrytised must :

o The capacity to consume oxygen is much greater .

100 -

0 | 1 I [§ 1 1 1
0 10 20 30 40 50 60 70
TEMPS(mn)

e« Control must with healthy berries

Must from a sample with 10% parasitized berries

C———0




Sensitivity to SO,

* In healthy must :

- An addition of 5 g/hL of SO, results in a 90% loss of oxidase (Mg/L) activity (%)

activity after 5 minutes of contact. 0 0
S 24
50 90

100 99,5

* In botrytised must : Loss of oxidase
- At 15 g/hL SO, , only 20% of oxidase activity is inhibited. activity (%)

150 20

Sandrine Jegou, URCA. I0C internal seminar, March 2022




The role of temperature: a real time bomb

Dissolution Consumption
Faster oxygen dissolution at lower Faster oxygen consumption at high
temperatures. temperatures.
At 5-8°C, oxygen accumulates rapidly At 5-8°C, the enzymes are only slightly
in the must. active and little oxygen is consumed.

The dissolved oxygen reserve is ready to be
consumed as soon as the temperature rises!




Oxygen consumption

* To oxidise musts, you need :
Browning

- Molecular dissolved oxygen 02

3

- Oxidase enzymes QUINONES

—~s

o Oxidation substrates

Loss of aromas
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Hydroxycinnamic acids A

* Hydroxycinnamic acids (HA) in grapes : ]
- Coumaric acid o
. Y
- Caffeic acid HO c_—.:c——-c\
- Coutaric acid ot
- Catftaric acid
R=H:ac p-cou’r.narique ;
* Phenol acid family R = OH : ac. caféique.
 Tyrosinase and Laccase substrates R OO
HO — c::cuc//o CHOM
\—C——H
COOH
R =H : ac. p-coumaroyltartrigue (;1c,_co_utarique) :
R = OH : ac. caféovlturtrique (ac. caftanique).




0, consumption capacity according to grape variety

- HA content of the grape

variety: helps to determine .
: T . . Consumption of
Its oxidation potential Grape varieties o, HA content
Chasselas 180 152
Chenin 240 208
M Colombard 270 254
Pinot noir 360 239
M Pinot blanc 460 316
Sauvignon 520 428
Grenache 610 480
Muscat de frontignan 810 715
Chazan 940 853

Estimated oxygen consumption capacity (umoles/l); AH = Hydroxycinnamic acids in
musts obtained in the absence of air.




The protective effect of Glutathione

* To oxidise musts, you need :

- Molecular dissolved oxygen @ Browning

- Oxidase enzymes 3 QUINONES

- Oxidation substrates A * Loss of aromas
(5

GLUTATHIONE (GSH)




The grape variety's glutathione content determines its
capacity to consume O,

 The HA/GSH ratio is a good indicator of the
capacity of musts to brown.

_ o [HAJ[GSH] <1 [HAJ/[GSH]1-3 [HAJ/[GSH]>3
* This ratio Is related to : o
- Grape variety Colombard ¢ ardonnay
: . . : Sauvignon blanc Gros Manseng
- Climatic conditions Chenin
Must extraction conditions Chasselas _Mauzac Burgu_ndy_ melon
© . Pinot Blanc Riesling
Clairette )
Ugni Blanc
 The HA/GSH ratio can be used to determine the Cheynier et al.

oxygen strategy:
o [AH] < [GSH], favour a reductive approach
- [AH] > [GSH], possible use of oxygen

C. Mandroux, InterLoire - R. Renard, CQFD




Hyperoxygenation of wines

* Principle :
o Injecting pure oxygen into the heart of the must
- Forced and massive oxidation of phenolic compounds
- Condensation and precipitation > intense browning
- Elimination of these substances during settling

* |OC recommendations :
o Mixed results
- Rapid oxidation and loss of glutathione
- Loss of flavour and impact on quality
o Prohibited in the presence of laccase
> Can be used in the case of very spoilt grapes




l How to assess the oxidative capacity of musts

Laccase test

Air resistance test




Air resistance test

* Place the wine in contact with the air for 2-3 hours.
* Visual assessment of colour evolution
« Tasting before and after contact with air




Laccase test

» Colorimetric test (kit)
« Several tests are available on the market




2. Levers for action to prevent

must oxidation




The must oxidation mechanism

1. Dissolution of O, and
conversion into molecular

oxygen (catalysed by copper o l Cu, Fe

and iron) + GSH —— GRP

glutathlon (colorless)
OH
@ qumones

tyrosmase

hydroxycinnamic o + polyphenols
acids l

2. Transformation of HA into browning, precipitation
quinones by tyrosinase aromatic loss
enzymes, a highly reactive

molecule

3. Consumption of quinones
by glutathione to produce
colourless GRP (Grape
Reaction Product)

4. Glutathione depletion,
oxidation of flavonoid
polyphenols and aromas by
guinones




Strategies to prevent oxidation

Leverl:

Prevent oxygen from
dissolving in the must o u, Fe

+ GSH ——> GRP
glutathlon (colorless)

qumones
tyrosmase

hydroxycinnamic o + polyphenols
acids l

browning, precipitation
aromatic loss 10C Calypso

O




Lever 2 :
Neutralising free
radicals

Strategies to prevent oxidation

02

O %
+ GSH ——> GRP
glutathion (colorless)
OH

quinones /
tyrosinase \

hydroxycinnamic o + polyphenols
acids l

browning, precipitation
aromatic loss

Radical libre

Antioxydant




Strategies to prevent oxidation

o lCu Fe
+ GSH ——> GRP

glutathlon (colorless)
Lever 3 :
Inhibiting oxidase qumones
enzymes e A

hydroxycinnamic + polyphenols

acids l

browning, precipitation
aromatic loss




Lever 4.
Enriching the must with
glutathione

Strategies to prevent oxidation

02
o lCu, Fe

GRP
(colorless)

qumones

+ GSH
glutathion
tyrosmase

hydroxycinnamic o + polyphenols
acids l

browning, precipitation
aromatic loss




Strategies to prevent oxidation

Lever 5 :
Eliminate oxidised and
oxidisable polyphenols

o lCu Fe

gﬁ qu|nones

tYI'OSII"IESE

hydroxycinnamic
acids

+ GSH ——> GRP
glutathlon (colorless)

o + p%henols

browning/kcipitation

aromatic loss




Strategies to prevent oxidation

Lever 6 :
Stabilising aromas

o lCu Fe
+ GSH ——> GRP

glutathlon (colorless)
L%—) qumones

tyrosmase
hydroxycinnamic o + polyphenols
acids l

browning, precipitation
a%ﬁc loss

uIti@

Jjump
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Révélons votre différence

3. Combating oxidation in the
cellar



Tools to combat oxidation

Glutarom Extra

Enriching the must with
glutathione to protect aromas

Chitosan
Qi Fine / Qi Noox / Qi Up
Anti-free radical action

And elimination of oxidised and
oxidisable polyphenols

Full Protect

Tannins and inactivated yeast to
combat oxidation and stabilise
aromas

Ultima Jump

Stabilisation of aromas before
bottling




l Tools to combat oxidation




01 | Preventing oxygen from dissolving in the must
Good preventive practices

Harvest

Limiting contact
between the harvest

and the air:

e Cover or closed tank

* Juice separation thanks
to a double bottom

Avoid crushing and

crushing the berries:

e Setting up the grape
harvesting machine

* Limit the number and
height of decanting
operations

Act as quickly as

possible:

* Transport time

e Early treatment of the
harvest

Dry ice

Protecting the harvest

as soon as it is picked
and lowering the
temperature

At the reception area, at
the press, in the vat, ...

Pressing

Separate the first free

run juice :

* Treat separately if
oxidised, adapt doses

Use a press inerted with
nitrogen




01 | Preventing oxygen from dissolving in the must
The use of dry ice

- Forms of CO, to protect the harvest: *How much dry ice to use :

- Dry snow (snow cannon) o Healthy grapes: 2kg for 10hL

- Dry ice (compacted dry snow) - On weathered grapes: 0.7kg for 1hL
In practice, approximate doses




01 | Avoiding dissolved oxygen in the must
Measuring dissolved oxygen in the must

Measure to check that dissolved oxygen remains low:
» Measure in the must reception tank, after pressing

 Electrochemical measurements (or optical
measurements)

+ Values given in mg/L at 20°C
* |deally, do not exceed 1 mg/L




01 | Avoid dissolving oxygen in the must
Deoxygenate with nitrogen if necessary

Deoxygenate if dissolved oxygen levels are too high.

* Injection of pure nitrogen bubbles into the juice, t
directly into the tank, via the bottom valve @
 As they progress through the liquid, they become
enriched with oxygen. ()4,_02
* Reduces O, content to less than 1 mg/L - O




01 | Preventing oxygen from dissolving in the must
Deoxygenation equipment




01 | Avoiding the dissolution of oxygen in the must
Bioprotection

* Non-fermentative bioprotection yeast
* Naturally consumes dissolved oxygen
* Reveals and protects aromas

I0C Calypso

Let nature bring out and protect the freshness of your wines

Biorevelation and aromatic _ .
Optimize must settling Non-fermentative yeast

bioprotection M. pulcherrima




Tools to combat oxidation

Essential Antioxidant

Sacrificial tannin, neutralises free
radicals, active against laccase




02 | ESSENTIAL ANTIOXIDANT

Dose d'emploi
b indicative:
1010g/hL

ESSENTIAL
ANTIOXIDANT

o G
4

Strong antioxidant (sacrificial tannin) and anti-
laccase properties

ESSENTIAL ANTIOXIDANT ™ _
SACRIFICIEL TANNIN -
| Dose:
1a3g/hL ,
O ACIDE PHENOL

2

-~

/
/
2\

o

HIGHLY REACTIVE (OXY¥DIZING)
@ oUORE

ESSENTIAL ANTIOXIDANT ™
OXYDIZED TANNIN

o

BROWNING




02 | ESSENTIAL ANTIOXIDANT
The antioxidant capacity of tannins
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02 | ESSENTIAL ANTIOXIDANT ey
Additional characterisation of antioxidant action

Determination of total antioxidant activity

5,00E-06

Phenolic acid
4 O0E-06 oxidation zone

5 g/hl ESSENTIAL ANTIOXIDANT

Intensité (pA)

-0,4 1,2

Potentiel (V)




02 | ESSENTIAL ANTIOXIDANT =
Characterisation of anti-laccase action

Determination of laccase activity using a laccase test :

Laccase activity = (46.15 x AA)/min (UL, umol/mL/min)
Grassin and Dubourdieu, 1986, and Vigault et al., 2019

N
(%2l
N
w
w

N

1,49
I

1,14

[eey

- 36% -51%

Activité laccase (UL, pmom/mL/min)
o [
= wn

o

+EAO3g/hL +EA06g/hL Témoin M1 M1 EAO 3 g/hL M1 EAO 6 g/hL

Pinot Meunier trial, 25 to 30% botrytised grapes, gluconic
acid =0.31 g/L

Oy Y

DE REIMS
cuampaGNE-ARDENNE = JFR SEN

eeeeeeeeeeeeeeeeeeeeeeeeeee

Sandrine Jegou, URCA. I0C internal seminar, March 2022




Tools to combat oxidation

Full Protect

Tannins and inactivated yeast to
combat oxidation and stabilise
aromas




03 | FULL PROTECT
A gallic tannin, blended with inactivated yeast

Overall
e Overall reduction in reductive
oxygen sensitivity power of

yeast

iii / Révélons votre différence

FULLPROTECT e Release of Rel ¢
e mannoproteins and s?oelﬁi(leeo
S stabilisation of acro-
SrR et aromas just after T .
ST e their formation
— * Protection against Synergy
oxidation of the with a
BaN phenolic acids in specific
POLUTIONS grapes tannin




03 | FULL PROTECT
The benefits of mannoproteins for flavour stabilisation

&

oéé&
@Aydrophobic bonds

/-CHI

3  Flavours

0O N
_C —C{f Less loss through volatilisation
H ~o° Less vulnerability to oxygen
Hydrogen

bonds




03 | FULL PROTECT
When and in what form should mannoproteins be added?

Pre-fermentation
ENS

Jjump




03 | FULL PROTECT
How do | use it?

Dose d'emploi
indicative:
30 g/hL

All at once or In fractions:

rﬁ%)v"l (..’ £ i*

L “‘9 <d ’

‘\-- »



Tools to combat oxidation

Glutarom Extra
Enrichment of the must with
glutathione, to protect aromas




04 | GLUTAROM EXTRA
Protecting aromas as soon as they are formed

Dose d'emploi
indicative:
150 30¢g/hL

GLUTAROM EXTRA

* Inactivated yeast

« High glutathione concentration

« Addition to must, or at the start of AF
e Long-lasting protection




04 | GLUTAROM EXTRA
Protect flavours by combating quinones

Fruity varietal thiols
nucleophiles

HS
m H
/” ————————————— \\\ OH HOOC\-/\)LN]\”/N\/COOH
: H
NH, 0

0 .
0 OH
GSH
GSH

quinone / o
\ The addition of inactivated yeast at

GSH the start of alcoholic fermentation
produces the highest concentrations
Nucleophilic of GSH In finished wines.

competition with
glutathione




04 | GLUTAROM EXTRA
Long-lasting protection

CONCENTRATION OF GSH IN DRY WINES / IMPACT OF ADDING GLUTAROM EXTRA AT
THE START OF ALCOHOLIC FERMENTATION

3,00 -
'o“\°
2,50 T x
~ 2,00 -
)
=3
2
)
g 1,50 -
hd
'_
=z
L
O
=2
3 1,00 -
0,50 -
0,00 -

SAUVIGNON 2014 CHARDONNAY 2014

“ GLUTAROM EXTRA B CONTROL




Tools to combat oxidation

Chitosan
Qi Fine / Qi Noox / Qi Up

Anti-free radical action
And elimination of oxidised and

oxidisable polyphenols



05 | Oenological chitosan
Fungal origin

Fungal origin
chitosan with high
charge density

=» 2 specific types of chitosan which differ in their chemical configuration, degree of
acetylation and molecular weight

V2 .

Anti-microbiological chitosan

f—rf_::- Biological action Physical action C ". Chemical action
Dismemberment of the Clarifying: ' Anti-oxidant :
cellular membrane High capacity and  Interactions with polyphenols
(Brettanomyces, lactic and speed of floculation and « Metal trapping (Cu, Fer)

acetic acid bacteria) sedimentation « Anti-radical properties




05 | Oenological chitosan

Fungal origin

chitosan with high
charge density

=» 2 specific types of chitosan which differ in their chemical configuration, degree of
acetylation and molecular weight

Physical action . " Chimical action
Clarifying: ' Anti-oxidant :
High capacity and * Interactions with polyphenols
speed of floculation and « Metal trapping (Cu, Fer)

sedimentation « Anti-radical properties




05 | Oenological chitosan
Physical action <

2N
&%

i
(> ¥ “ Flocculation

Electrostatic
interaction

{ @N-acetyl glucosamine unit ‘ Pectins }

OGIucosamine unit @ Proteins

According to Castro & al, C.R.F.S.N (2021)



05 | Oenological chitosan
Charge densities of different fining agent

Charge density (ueq/ml)

@ Yeast protein extract  meessssssssssssssssssssssssssees

=
~\h »,‘
e o
R e
B

¥ GelatinB  me—

Chitosa n]_

@ Potato protein m—

Products

s Liquid pea protein  mmm
Hot-soluble gelatin m=

Liquid gelatin =

oo Isinglass ™

0 500 1000 1500 2000




05 | Oenological chitosan

Fungal origin

chitosan with high
charge density

=» 2 specific types of chitosan which differ in their chemical configuration, degree of
acetylation and molecular weight

Physical action . " Chemical action
Clarifying: ' Anti-oxidant :
High capacity and * Interactions with polyphenols
speed of floculation and « Metal trapping (Cu, Fer)

sedimentation « Anti-radical properties




05 | Oenological chitosan
Chemical action

R= CHj; R'= H. Ethanol

R=CO,H, R'=CH(OH)CO,H. Tartaric Acid R= 0;3/ S
" N

) o OH RYR'
0 e 16 = e ()o@ —
2 sy e B 0 "o
2y 149 0 M RS L™ ¥
' R= CHj;; Acetaldehyde

Metal-chelati ' " AR 0 X
etal-chelation ' " R=CO,H, Glioxylic Acid
; , 2 / OH / HO
! Radical \\ Catechin ChitosarTHz
. : + Catechin '
' generation .
' OH OH 2
." Ow oM AM . .
) ‘Q,{HO . t?_{HO .- Absorption of phenolic
X NH, NH, -~ compounds
“ OH OH
FoAVA s T
‘7__’ < “NH, "2,, HO
w m Xanthillium cation
‘7_,/ HO b?_’/ HO (Brown polymer)
H-abstraction NS

According to Castro & al, C.R.F.S.N (2021)




05 | Oenological chitosan
Why use chitosan to combat free radicals?

EPR (electron paramagnetic resonance)
Monitoring the presence of free radicals

B "~

* %

- * %
z o Control » SO,: Initially active, then consumed and
c # '
s - T —— much less active
>

-~ CHI- / . . . .
s - # ORAS I  Chitosan: |lasting effectiveness over time
et 2 -~ ferrozine (500 M)
m ~~~~~
I:.I:J a Pkl TN - S0, (50 mg/L)
‘:' 1= f/ “Beeal
Z < T
m — ~ -
o
Q. 1
.. 4 ; =
! L
y =
0
IllllllllilIIUUI]IIIIUUII
0 24 48 72 96 120 144

Chitosan as an antioxidant alternative to sulphites in oenology: EPR

Time after addition of 4-POBN (h) i c Q “ investigation of inhibitory mechanisms

Antonio Castro Marin™", Marcel Culcasi®, Mathieu Cassien”, Pierre Stocker”,
Sophie Thétot-Laurent®, Bertrand Robillard, Fabio Chinnici’, Sylvia Pietri”

Chardonnay (Basic wine 2016 - SO, < 5mg/L)

Institut Chimie Radicalaire i -t i P o PP
" Intita Oenelogioer de Champagee, Epemay, Fronce




05 | Oenological chitosan
QI FINE — Fining agent for must and wines

Indicative
dosage:
1010 50 g/hL

Composition
Chitosan, pea proteins, tartaric acid

Impact
Decrease in bitterness and astringency, protection
of the aromas, colour enhancement

Avallable in powder and liquid
formulation concentrated at 10%




05 | Oenological chitosan
QI FINE — Trials in Provence - Color

b (yellow)

29

27

25

23

21

19

17

15

L, a, b chromatic coordinates (corrected) of wines at the end of AF
Grenache - Provence (2022)

5 6 7 8 9

® PVPP (40g/hL) DB

PVPP

10

11

12
a (red)

13

14 15 16

® QI FINE (35g/hL) DB

17

Ql FINE

18

19

20

» Greater decrease In parameters
a (red) and b (yellow) for the Qi
FINE ™ treated model

» Clearer wine after treatment with
Qi FINE ™




05 | Oenological chitosan
QI FINE - Trials in Provence - aroma

Varietal thiols Varietal thiols

200 -

18 -
180 - 16 -
160 - 14
~ 140 -
Fs) 12 4
= -
S 120 - ;@
*§ g 10
§ 100 - 'g
80 - g
3
6
60 -
4
40 -
20 - 2
0 0
3MH (ng/l) A3MH (ng/l)

= PVPP (40 g/hL) - DB  m QI FINE (35 g/hL) - DB = PVPP (40 g/hL) - DB  ®m QI FINE (35 g/hL) - DB




05 | Oenological chitosan
QI FINE - Trials in Provence — Sedimentation Kinetics

Average sedimentation rate (tests at 12°C): Average sedimentation rate (tests at 18°C) :
time required to obtain turbidity <40 time required to obtain turbidity <40
(Initial turbidity > 1000) (Initial turbidity > 1000)

CONTROL

CONTROL

QI FINE (25 g/hL)
QI FINE (25 g/hL)

QI FINE (15 g/hL) QI FINE (15 g/hL)

PVPP (40 g/hL
PVPP (20 g/hL) (40 g/hL)

PVPP (20 g/hL)

PVPP (20 g/hL)

o
[ERN
N

3
Time (hours)

n
(03]
»

o

0,5 1 1,5 2 2,5 3 3,5
Time (hours)




05 | Oenological chitosan
QI FINE vs PVPP

Alr resistance

Yellow tint reduction

Thiol aromas (free radical scavenger role of chitosan)
Sedimentation kinetics

Final turbidity

Lees rate

Price (at recommended doses)




05 | Oenological chitosan
Ql UP - Flottation

Indicative
dosage:
2t0 10g/hL

Composition
Chitosan, Tartaric acid

Impact

Fast clarification,

protection of the aromas, .
colour enhancement

Avallable in powder and liquid
formulation concentrated at 10%

) UDXC




05 | Oenological chitosan
QI NOOX - Curative fining solution

Indicative

Composition dosage:
Pea protein, Chitosan, Bentonite 101050 g/hL
Impact | 4
Colour improvement, freshness

, |

|

o | " No|Ox|

Avallable in powder formulation o




l Tools to combat oxidation

Ultima Jump
Stabilisation of aromas before
bottling




06 | ULTIMAJUMP
When and in what form should mannoproteins be added?

Pre-fermentati o~§ﬁr

(T
S E—

Jjump




06 | ULTIMA JUMP
Use before bottling

Dose d'emploi
indicative:
5020¢g/hL

ULTIMA JUMP

« Mannoprotein-based formulation
* 100% soluble

* In granulated form

* Interacts with the aromas of white and rosé wines:
* Preserving aromatic freshness
* Flavour stabilisation
« Aromatic clarity (less oxidation)




06 | ULTIMA JUMP
Example of sensory analysis results

3.25

2,25

INTENSITE OLFACTIVE

SENSORY ANALYSIS - CHARDONNAY 2020
AVERAGE JURY SCORES - 18H AFTER ADDITION

3.25

2,75

FRAICHEUR DU FRUITE

Control m UItIMA jump 10 g/hL

3.75

2,25

COMPLEXITE AROMATIQUE

3.25

1.75

INTENSITE AROMATIQUE EN
BOUCHE *

15}
™~

0.25

PREFERENCE *




