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Stabilizakion of the colloidal wmakrix of
the wine

o What is the colloidal mwakrix ?
o The colloids

o The interactions bebween colloids and obther wmolecules
o In the wine emulsion

o The sponge effects of insoluble parts

o The whole balance is under control of the pH: the Lower the best !
(without agqressive acidic sensations)

o Practical examptes on how ko builld and how ko sktabilize Ehe
colloidal makrix
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There are sensory and technological universal
axis to res!ﬁ»e&, whatever the mariket price seqgment

o Whenn Ehev are consumed, all wines must be:
o Clean and sound (A axis), and

o With the right longevity and the right consistency of style
in the consumer’s glass, until the last sip (B axis), and

o Without excessive aggressivity ie. ‘balanced’. Aggressivity
as perceived by consumers (not by winemalkers !). The
concept of aggressivity is variable according to the
market (country, women, men, eke), the price, the variety
(ST
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Without excessive aggressivity

Coniorming
WINES

Wines limit to the
farget
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What is the
collotdal mwakbrix ?
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1. The colloids
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Colloids from grapes: mostly from pulp cell walls

Example: rhamnogalacturonans
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| & Colloids from
ra ’}'f e ¢ # ®  yeast: Live yeast

. " fj‘é‘:% * e W and inactivated

jeasﬁ

ExamFLe: manmopra&eims and
globular glucans (that do not
impact filkrability)
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Examyte: Lighin, cellulose, hemi-cellulose

Colloids from ocak W




Colloids from
Llactic acid bacteria
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Colloids i inkerackion
bebween them: more stable
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Build a balanced and skabilized
colloidal makrix

o Extract the right amount and balance of:
o Grape colloids
o Yeast colloids
o Qal¢ colloids
o Bacteria colloids

o Stabilize that colloid network: the foundation of the wine emulsion,
With several additions when possible : yeast and ook

o Do wnot meoveﬂsh or destabilize the colloidal makrix with useless
fining or excessive tannin additions
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Build a balanced and skabilized
colloidal makrix ()

s Do not extract colloids from Botrytis
cinerea and different fungi:

o Do nok add &&rbax:jmme&kvtwteuuwse A a red
wine wikth unskable color




DiWC b ELTEIL INTERNATIONAL WINE CONSULTINGEG

2. Elemenks U tnkeraction
with the different colloids




Anthocyanins and tannins in
inkteraction with colloids: bebter
s&abiii&v and better sensory
expression, less aggressivity
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F Vanillin in interaction with
i PR colloids: beblter sEabLLi&j and
better sensory expression, less
agqressivity
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Beta-damascenon in
inkeraction with colloids: bebter
s&abiti&v and better sensory
fruity varietal expression
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:

» Real fruity aromas come from

volatiles aromas in inkeraction
with colloids. Aireadj i the
grape, then in the wine

Volatiles aromas not in inkeraction wikh

colloids are unstable, wmore sensitive ko
oxvcio&mm and have a wmore artificial
pharmaceutical expression, not really fruity
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”D@.vei.op the POEQM&&L qu&t&j

Integrate potential aromas and mouthfeel molecules into the
balanced and stabilized colloidal makrix

o Extract and produce the right amount and balance of:
o Grape aromas and mouthfeel molecules

o Yeast aromas and mouthfeel molecules, including the « revelation » of grape
precursors

o Balk colloids, aromas and tannins
o Bacteria aromas and colloids, including the « revelation » of grape precursors

o Stabilize the network wmade of aromas / mouthfeel molecules / colloids. With
several additions when possible : yeast and oak

o Do not impoverish or destabilize the aromatic/colloidal makbrix with useless fining
or excessive tannin additions
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Me&hox:j~[z?vraz.im it nkeraction with
;. colloids: less agqressive herbaceous
aromas, less bitterness
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Ethan-thiol in inkeraction with
colloids: less dir&v ATOMA S,
less metallic and bitter taste
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Zmo\mmc-o\te&o—[akehovx 17\
inkeraction with colloids: less
atypical aging aromas
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Iscamvt-o&e&o&e th tnteraction with
colloids: less agqressive solvent
aromas, more real fruity aroma,

less buriing after-taste
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Limmik Ehe riskes :

Integrate potential aromas and mouthfeel molecules into the
balanced and stabilized colloidal makrix

o Limit the extraction and production of:
o Grape negative aromas and mouthfeel molecules
o Yeast neqative aromas and mouthfeel molecules
o QOak negative aromas and tannins
o Bacteria neqative aromas and mouthfeel molecules

o Do not push the aggressive molecules with excessive
tannin additions
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3. Interactions with the
different colloids on
insoluble particles:
the sponge effect
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The sponge effects: key points in the
colloidal stabilizakion

o Insoluble grape particules
o Insoluble yeast parts
o Insoluble ocale Far%s

o Insoluble bacteria parts
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Absorb and eliminake M@.ga&va
molecules

P Absorg&ian is due bto btension-active and eleckrostatic
Fhemomema. - hefj are insktanbtaneous

o Absorb unstable and neqative wmolecules on :
o Grape insoluble parts (delestage, pumping over, punching down)

o Yeast insoluble parts: good practices in lees management and
several additions of specific inactivated yeast (e.g. Noblesse)

o Qok nsoluble parts

o Bacteria insoluble parts: good practices in lees management
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Absorb and eliminake M@.ga&va
molecules (R)

o Absorb with regular additions when possible :
several s[pe&&fm inactivated yeast and ocale
fragments (staves, blocks, &M[ps) added during

aqgiing

o Do wnok impoverish or destabilize the colloidal
mokbrix with useless protein fining or excessive
Fannin addikions
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Unstable anthocyanins and aggressive tannins
absorbed on yeast cell structures (e.q.
Noblesse) are eliminated with heavy lees

et
.

More stable and mwmore balanced wine

\ler:j recent research (INRA
Montpellier) has demonstrated
that complete thackivated yeast

(e.9. OptiRed, Noblesse) are

more efficient than yeast

extracks
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Unstable anthocyanins and aggressive tannins
absorbed own bacteria cell skructures are
eliminaked wikh keavv lees

More stable and mwmore balanced wine
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Unstable ah&katjomihs and aqgqressive tahniins
absorbed on ocale skructures are eliminabked

More stable and wore balanced wine
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Herbaceous and sulfur molecules absorbed on
yeast cell structures are eliminated with heavy
lees
More stable and less sulfur/green and less
bitter wine
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Herbaceous and sulfur wmolecules
absorbed on ocale skruckures are
eliminaked

3
-

More stable and less sulfur/qreen
and less bitter wine
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Choices in the use of
véas% and ool as
sponges
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Noblesse (SIY) is the most efficient sponge
because of the strain used, especially for
molecules very difficult to absorb, Like the

OTA

Whole cells Specific Inactivated
Yeast are more efficient than yeast
extracts
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lmpar%amﬁ elewments to manage the
sponge effect of cak

o Long ool seasoning before toasting is
important:

o Alternative water washings and dryings
expand and retract reqularly the calk pores
and allow a better sponge effect in bthe wine

o That is important regarding barriques and
ook fragments (staves, blocks, chips)
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In our plant in Chile, the raw material is stored in carefully assembled wood towers, which allows-for.a better
air circulation, and itis thén eured under the sun, the wind, occasional rain and constant sprinkling. It is

washed and dried naturally for at least 24 months.

The purpose of this seasoning process, through a scheduled application of water-and-slow and progressive
drying, is for chemical reactions.te-reach their optimal organoleptic quality and thus provide the desired

composition of the wood.
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lmpar%amﬁ elewments to manage the
sponge effect of cale (2)

o Convection toasting at moderate temperature
without oxygen allow a better sponge effect

o On the contrary, flame toasting burins and
obstructs the first millimeters of cak and
Limit the interesting sponge effect.

o That is important regarding barriques and
ook ﬂfr&gmemﬁs (staves, blocks, &Mps)
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lmpar%amﬁ elewments to manage the
sponge effect of cak (3)

o 0f course during wine contact the ocak will also
Liberake some aromas and kannins

o To moanage a good balanced sponge effect, non
aggressive aromas and tahnins oak is hecessary
to avoid excess of artificial vanilla and hard
tannins tastes

o That is important regarding barrigques and oak
froqments (staves, blocks, &hifys)
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Limitations it the use
of yeast and ocak as
sponges
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When dead yeast or Specific Inactivated

‘ Yeastk are saturabted with color or other
Qeaem&tv added

Gty reactive molecules, their sponge efficiency

s Limiked because Fheir reactive sites are
atreaciv oc&urziec&
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When oak surface is saturabted with color
or other reactive wolecules, its sponge

Qeaev\ﬂj added
ocale staves

efficiency is Llimited because its reactive

sites are already occupied, True for
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Do the sponge effect
affect the interesting
aromas ¢
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Swileh ” ,/M

piwC




Are all sponge
effects interesting?




b ELTEIL INTERNATIONAL WINE CONSULTINGEG

: h E j/){'fyfi’ ”’5(' lL()[w}




D ELTEIL INTERNATIONAL WINE CONSULTINGEG

During too long maceration (over 15 days),
‘} grape cell structures are able to absorb also
b 4 interesting color and tannins
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What can destabilize the colloid wakrix
and the wine sensory balance ? (1)

o Oxidatiown:

o When guinones are forming, they also
precipitate with tnteresting colloids

o Oxidized compounds are less integrated in
the matrix and are more aggressive sensorily
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What can deskabilize the colloid mwakrix
and the wine sensory balance ? (2)

> Excess of cabtechin in white, pinking

> Excess fining with protein (animal or
veqetal)

o Useless bentonite Ereakmwmenks

o Too much ocak for koo long (excess of
Eannins)




Practical examples
of qood Fra&%ices
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What are Grood Practices?

o T @Chmques Ehaot are validabed ob Ehe
scientific, experimental and practical
levels U wilhneries
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: Segmentation
Segmentation
of the lees o e ba
Segmentation
of the lees

Cleaning of
the juices

Segmemntation
of the juices
according to

PT?.SSMT‘Q




b ELTEIL INTERNATIONAL WINE CONSULTINGEG

Ruild the colloidal wakrix
wikh grape colloids

o Without too much cateching exkrackion
o Without excess of bentonite: reach protein stability
with the minimum dosage
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Sauvighnon blane. 7-¥ Euro/bottle

. 4, Benbtonite in ]
fermen&a&ian (40-50 g /) |

wt.
g i Y z 22 (
oo == S y
[
|

5. Early elimination of
heavy lees that can absorb

interesting colloids

Segmemfza&iom

Segmentation

— , L] =) of the lees of the lees
| 2. Maceration at 8°C for 12

hours with maceration Segmentation

EV\Z.jmes O‘f the lees
i ‘ Cleaning of
| 3. Maximum pressure: {§ the juices
SeqmeRTation

of the juices
according to

pressure bl 5
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Avold excessive oxidakion

o Without wine contamination with too much iron (from
old poorly kept e.quipmem&)

o Without wine contamination with too much copper (from
old poorly kept bronze equipment or excess of addition
of copper sulfate or copper citrate)
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Sauvignon blane. ¥ Euro/ bottle S

{

|

&4 Low ace&atdekjda amd Lcm.:
S02 producing yeast strain: ]
Exsense or Opate. 2.0,

t-e.rme.m?: be&ween 16 m»\d. 1%°C
hi S02 + 4 q/kl B /R G ——

ascorbic acid

6. Early elimination of
hQQVj lees Ehat are

catalyzers for strong

oxidakion.,
Keep wine bemw 12 C

{

| 7 Keep 1 mg/L molecular |
SO2 all through aging, unkil
bottling. Cover wine with |

Cleaning of
the juices

neutral gas.

Keep wine bai.ow 12 C

| % Bottling with 40 mq/L
free SO2 + § 9/kl ascorbic
acid.

. = A{Eer the F»ress 1 g/hl. SOZ I
+ 1 9/ kil ascorbic acid. |
Cover the juice with C02
until active fermentation

Storage below 12°C
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Ruild the colloidal wakrix wikh
3@:&3% colloids

o Many occurrences of interesting sponge effect
o Without too much agqressive unstable fermentation aromas
o Without excess of bu&&ery aromas and buriing mouthfeel
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Sauvighon blanc. 7% Euro/ bc}&ﬂa

1

.' 2. Adci a high ff.:oi.tmci 3@.&5&
strain for fermentation : |

Exsense or (}pod.e 2.0

4. Early Noblesse addiktion
to stabilize fruit and Limik |

3. (_ompiex organic fjeasﬁ
nubrikion with Fermaid O

ol ! L SpreiEeds
s ) Segmentation i Se}“zimi&mh yia
15 5 of the lees W hats,
C ‘ R | = Segmentation
! 1. Ad&d OP&E«MU'.MWL\L&Q q 5;1 ] O‘f Ehe L@QS
H (SIY) in the press |8 ¥ e
: R Cleaning of ’ ~

£, Qeguim‘ Nobtesse |
additions during aging |

the juices

Segmentation
of the juices
according to

PT‘QSSMT‘Q
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Avoid excess of unstable
sulfur compounas

o Now inteqgrated sulfur ecompaumds are very

aggressive on the nose and on the palate
© They are the main cause of Atypical Aging

QQdMLﬁSS 30 Od ff&ﬁ&i@ﬁ& Specific Inactivated

Yeast with chelaked copper Ehak es hot go into solution into the wine
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Sauvignhon blane, 7=% &

Segmentation
of the juices
according to

PT‘QSSMT‘Q

1. Low H2S je.as&

Temperature bebween 1@ ‘
and 1¥°C
Orgamc nu&mem&s ‘1"

." w& L ——

R. As sooln as '
fermentation finishes: 1 ]{
9/hl Qedu,iess |

Seqmientation
of the lees

Cleaning of
the juices

N
“0?‘

o>

4. One week |
before racking
#3: 1 g/l |
Reduless

Segmentation | |

of the lees

Segmentation
of the lees

bottling:
1 9/hl

Reduless |

8. Before
Christmas:
| 1 9/hl i

Reduless |
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Avold excess of unstable herbaceous and sulfur
comgaunds

Stabilize the variekal frui&v ATOMA S

o Use the cak sponge effect

o Avoid excess of vanilla aromas and tannins that work against fresh mineral Sauvighon
style: avoid short mabkured ook, avold non-toasted cal, avoid American ook, avoid
small cak fragments (difficult to manage intense extractions versus sponge effect)

Staves gqood praa&&ces to walkee a
ffru,&v mineral Sauvighon
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Sauvighon blanc, 7-¥ Euro/bottle

Segmemntation
of the juices
according to

PT?.SSMT‘Q

11
staves of Ambrosia

Add 150 g/hl |

ComFLex

Segmentation
of the lees

Cleaning of
the juices

Segmentation
of the lees

Segmentation
of the lees

staves and |
| add another |

1006 g9/hl of §

hew staves |

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Avoild FLMM‘EMQ

o Coming from excess of uncolored tannins
Fhat come with cakechins
o Those kannins Furin pimw when H«@j oxidize

So:

1. Avoid excess of exbraction of catechins and tannins
2. Eliminate possible excess of tannins with PVPP after
the press and in fermentation
2. Avoid oxidation until the consumers gqlass. Ascorbic
acid is Number One an&iﬂpmwiv\g agent
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Sauvighnon blane. 7-¥ Euro/bottle

Bentonite in fermentation
(4—0--50 g/kt)

5= 2. PVPP in {armem&ahom \

. (6-10 9/hl) |

2. o —— . i Segmentation ! -
As soon as fermenkation [©" of the lees

«famshesaiz‘{;;\t: Sf: ; a S)/"‘-L Keep 1 mq/L molecular 502
L L

———— all through aging, until

boEF:i.EMg Cover wine with

Cleaning of v\euf:rat 90‘5

Moximum pressure: the juices
0.4 bar

Segmeitation |

of the juices

€ 1.10 9/kl PYPP in bhe juice |
after the press. 20 9/l PVPP |
in higher pressure juice |

Bottling with 40 mq/L free
502 + & g/hi. as&orbm acud
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Build pra&ém s%abét&&v
Unstable white wine proteins are grape proteins
Produced by grape as stress defense proteins
So they are very stable and only eliminated b:j
bentonite, not by tannins
 Bentonite is far more efficient in the fermenting juice,
than in finished wine
 The most accurate test to evaluate protein stability is
the « ¥0°C - 20 minutes » test
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Sauvighnon blane. 7-¥ Euro/bottle

Segmemntation

of the juices

according to
pressure

Bentonite in fermentation
(4—0--50 3/N.)

Segmentation
of the lees

Cleaning of
the juices

Segmentation
of the lees

Segmentation
of the lees

Swileh ” ,/M

piwC
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Avoid bkarkrabe crjsEats
precipitation in botkle

o If you dont de-acidify with calcium carbonate, the only
potential precipitation is potassium bi-tartrate

o pH ajustement with tartaric acid or ion exchange resin
helps in stabilizing the wine bj early elimination of
potassium excess

o In white wines, CMC is efficient when added before
bottling
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Microbial skabilik

o Avoid development of indigenous yeast and bacteria during
harvest and Fre~§ermem&a&£am step: hyglene of equipment

o Avoid development of indigenous yeast and bacteria during
fermentation: selected yeast direct inoculation as soon as
the juice is clarified: see fermentation slide

o Avoid development of indigenous yeast and bacteria during
aging: the right S02 addition and the right molecular level
against oxydation are far enough to ensure a good
microbial stability: see anti-oxidation slide
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Sed uiihet
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Pinolk Noir - ¥-9 Euro/bottle

T

e,

NTERNATI

0O NAL WINE CONSULTING

Segmentation
of the lees

N
No?‘

o>

' Segmentation
of the lees

Segmentation
of the lees

76
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Build the colloidal makrix
with grape colloids,
pigments and tannins

o Without too much aggressive tannins extraction
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Pinolk Noir - ¥-9 Euro/bottle

Segmentation
of the lees

“

= i ?@«0“

< In Pinot Noir, wo micro- |

ox:jgeho&mu durnhg MLF—‘

i

2. Macerakion ak 1¥-20°C
10-12 ciavs with moacerakion

) \/e.rj earbj eliminakion o«f |
ﬂ heavy lees that absorb color

esr\z.jmes

4, Free run wine and very
i.aw eressms)s (<o. 2 bm‘)

| 3. One delestage per |
dmv eliminating '
78

heavv lees
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Stabilize the grape
coitoicial/y&gmem&/
Faliniin wakrix wikh v@;&sﬁ
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Pinolk Noir - ¥-9 Euro/bottle

Segmentation
of the lees

n

o>

End of AF,

1.5 W Segmentation
B = = = < —————r—r——— y v Q e :
| 1. Add a high colloid strain | 3. Early Nobiesse adcin&mh
(ICV-D284). Direct | to stabilize fruit and Limit §
-~ Lv\ocu,i.a ol o . aggressi 7

of the lees

A

i
|

| 2. Add a hugh t:oﬁ.(}bd ow\ci
sponge SIY: OptiRed

~ ‘

lL

s
-

;1': 4., Reqular Noblesse i
adciu&nuns durw\g) aging
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Stabilize the grape colloidal/
pigment/tannin matrix with
lactic acid bacteria
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Pinolk Noir - ¥-9 Euro/bottle

Segmentation

‘wﬂ : - O"f HAQ L@QS

; Mg A T A

7. — N “ok
XS°

' Segmentation
of the lees

| 1. Add a high colloid strain |
u(\/‘?dpl) "Dnrec& emwmocuto&mm

i,,,
|

2. Some month of wine-
bacteria contact for
colloidal release and

sponge effect

Segmentation
of the lees

- 1|

82
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Stabilize the grape
colloidal/pigment/tannin
matrix with oxygen
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Pinolk Noir - ¥-9 Euro/bottle

Segmentation
of the lees

N
No?‘

o>

e,

SR 2. In Pinok Noir, ho micro- |
End of AR | oxvgehaﬁwh ko keep the

fresh-mineral fruit. Color is

‘mostly already stabilized by |

low FH and previou,s ackions

Note: In Merlot, § mg/L/ |

month DURING MLF, ‘
1 wmg/L/month AFTER MLF,
for one month

S¢

l

84
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Stabilize the grape
colloidal/pigment/
tannin matrix with oak
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Pinolk Noir - ¥-9 Euro/bottle

NTERNATH

3. For MLF, add new staves,
Ambrosia Fr. Complex
oo gq/hl

| LTI NG
|

I
I
v,.

|

A | month
4, Eliminatbe the |
| F blocks
. I 2. Blocles nfottow the g g, Kee_F.» Fhe MLF |
i = -] wine until the end of | sktaves
| 1. Blocks: 0dysé Fr _ I —
| MLF I
2100 - _ !l

e |

7. In March, |
eliminate old MLF |
staves

, &, Add new
staves, 2-3
tines, from
January to

APrLL. |
Each addition: |
100 g/hl

uuuuuuuuuuuuuuuuuuuuuuuuuu
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Stabilize the colloidal makrix,
Fr@.\/@.m& oxidakion and
microbial spoilage with S02
qood pra&&wes
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‘Pmo% Now e 2’"9 Euro/bottle

1 1, AdJu,SF: pH ko 3.3, ‘
| add 2 g/hl S02 on
Eke ) AT

ace&atdekjde
and Llow S02 |
| yeast: ICV-D254-, |
| Yeast-bacteria |
co-itnoculation

—ee )

for bio-control |

3. As sooln as |
malic acid is |
consumed,
ad just pH to |
| 3.35, add 3 g/hl fhe Lees
S02 + 1 g/hl |
Reduless,
Rack next daj

= Segmentation
of the lees

| 4.
S.

02 ot 0.6-0.% mqg/L |

Segmentation
of the lees

Keep molecular

free SO2.

—

| 8. Bottling with 35 mqg/L

Storage below 12°C
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Prevent sulfur-off flavors:
the bri;sf\g di;réj aromas anad
metallic bitterness and Fau,sln.

hard aqgqressive tannins




l

DELTETIL

.
M

1. Low H2S producer |

| NTERNATIONAL

3. As sool as
sugar finishes: 1

yeast: ICV-D254-,
Sponge effect of
Op&faeci.
Organic nukbrition:
Fermaid O

R. During

Reduless

1 devatting: 1 g9/hl |

90

q9/hl Reduless

WINE

W scgmentation

of the lees

7. One
monkh
before
bottling:
1 9/hl ‘
Reduless |

CONSULTINGEG

8. After MLF,
during
sulfiting: 1 9/

Wl Reduless

| &, Before
Christmas:
1 9/hl
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‘F’rembo&%i.ma color and
tartrate stabilizakion ko avoid

d@.pos& in the bottle...
U needed

Until now we talked abouk
general color, fruit and balance
sktabilization
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Pinolk Noir - ¥-9 Euro/bottle

Segmentation
of the lees

n

o>

: Segmentation
of the lees
2. 1f needed: =
| cold 1. Two
stabilizakion momnkh
in the winery before

ok -~4°C for I bottling:

7=10 da‘f?s wikh 3 | Labora&orv
| 10 9/hl cold besk. |
Noblesse, until | Pre—filkered
3. Addition of ! color and wine at '
Mannolees ab | tarbrate | -4°C for 4 |

Rack cold.
Filker

|

|

‘ 4
{




