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Sulfur dioxide

Choose your country or region
¥ ) g Applies to: Winemakers looking to understand how oxidative damage occurs and

Africa / Middle East Europe
South Atica Englk) A

North America
Canadta

how a variety of winemaking tools prevent it. This article offers options for

preventing oxidation while reducing the use of SO.

Oceania

o i .
Souhdmeica how a variety of winemaking tools prevent it. This article offers options for

South America: Partugusis | Espadict

preventing oxidation while reducing the use of SO».
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White and rosé wine bioprotection with a

specific M. pulcherrima: alternative to SO

combining anti-spoilage and antioxidant
properties

Amandine DEROITE, Vincent GERBAUYX, Isabelle DAVANTURE, Céline
RAYNAL, Marion BASTIEN, Anne ORTIZ-JULIEN

ASEV 2022 - Microbiology: Non-Saccharomyces Session
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Introduction
Prefermentative steps in white and rosé wines: benefits and risks
e o saa R
Ex: skin contact, pressing, stabulation, clarification, settling S. cerews:aem?}iﬂ?ﬂ?b‘
YA 2HET S X TORM,
Controled Uncontroled Ay bO—AHFEFLWHLRLE - - -

Oxidation @1 t%‘{ t
Wine quality - .
BRI % HERK

Deroite, ASEV 2022, San Diego
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Introduction m—
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How to control prefermentative steps? °n°c:’e Otection as ap, Alternat; B
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Deroite, ASEV 2022, San Diego
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MITITUT FHARZAID

Objectives

* Select a yeast gathering following characteristics:

— T .
e e s e
Non-fermentative HEICEZEARIFIG WL

- RN G

Aim: alternative to SO, for both anti-spoilage and anti-
oxidant properties, to apply during white and rosé
prefermentative steps

o0 seeson D Ghacteriaton ) Conciision

Deroite, ASEV 2022, San Diego
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Metschnikowia pulcherrima Mp4 = INITIAD 333}k (1/500)

Yeast selection

* In collaboration with Vincent Gerbaux (IFV)

Compatible with white and
rosé winemaking techniques

» Study of the diversity of 500 yeasts isolated in Chardonnay from
Burgundy (France), among which 100 M. pulcherrima

M. Pulcherrima described as: Selection criteria

* Fast oxygen consumption } Protection against oxidation

Low fermentative * Good survivability at low temperature } Protection against

metabolism :
* Very low VA production spoilage

No alteration,
positive impact on
the final product

* Very low fermentative capacity

* Positive aromatic balance

Pulcherriminic Ni
acid IFhe.
o colonization
Metschnikowia pulcherrima Mp4 selected in
M.P1E 2017 for its ability to quickly consume dissolved
[—RICEREIMGIIEIFTEZ S =8 oxygen

BR{LBAILEREIT &S DD ? |

Deroite, ASEV 2022, San Diego
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Yeast characterization

il Cold stabulation
(o Sauvignon (Val de h 4 4 da\IS at 12°C (o Oxygen consumption h

Loire) * Impact on wine

* Riesling (Alsace) * Control oxidation: thiols and
* Grenache Rosé * 50, S?mg/L color
(Provence) * Mp4: 10 g/hl-

\ 3 different ) Wl Fermentation
aromatic grapes monitoring

Deroite, ASEV 2022, San Diego
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Yeast characterization

SRR 02 > ¥/ ETvT

INITIA > O2HZE

Oxygen consumption during cold stabulation at 12°C

SAUVIGNON GRENACHE RIESLING

iy
[y
[y
[=]

(=] [+ <] =

DISSOLVED OXYGEN (MG/L)
-y

DISSOLVED OXYGEN (MG/L)
i

DISSOLVED OXYGEN (MG/L)
s

[=] [ = [=3] [+2]
[=]
[y
|

1 2 3 : 5 0 1 3
TIME (DAYS) TIME (DAYS)

ERERUERUAICEFRREETT

Cf. A 71 F24~28 FAQ

Deroite, ASEV 2022, San Diego
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Protection from oxydation in prefermentative steps

o What is one of the main mechanism of
on Caftaric acid
(phenol)
02
Limit / avoid
browning
SO2 and/or °®  Quinones \._.J
Very strong
Glutastar oxydant
Protect thiols
Precursors
from oxidation _ NP

A OerraN

53
-]

Ilm L)

Dumont, Bastien and Harrop, Lallemand Inc. internal conf. 2019 Oslo = — BB X Z:
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Yeast characterization

Impact on wine color

A420nm is significantly reduced with Mp4 in Grenache

Absorbance 420nm rosé, indicating a lower oxidation

0,45

‘L:“l” [ Visible to the < >

0,30 naked eye ]

o2 n
Cf. SB trial at 8C for 24h (& 042025 p22)

Deroite, ASEV 2022, San Diego
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Yeast characterization

Impact final thiols concentration in wines

3MH on final wines AMMP on final wines
=

=
[¥a]

3MH (NG/L)
-

4MMP (NG/L)

543 4
-~ Mpd
P4 204 5
21
159 5

Sauvignon Grenache Rosé Sauvignon

Deroite, ASEV 2022, San Diego
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Yeast characterization

g by e

Impact on final thiols concentration in wines: validation at winery scale

Juice stabulation 5 days at 42C, followed by Sc inoculation S0O2 in the harvest: 2 g/100 kg
Sauvignon 2020 (Spain) Mp4 & Other NSC 10 g/hL
4MMP ng/L 3MH ng/L A3MH ng/L
20 1000 100
15
10 . 50
. 0 .
Other NSC Other NSC Mp4 Other NS¢
g o o o
1&@NSC1‘$®§&1KF)§JJ:§7J%&1TL 3

JE

Deroite, ASEV 2022, San Diego
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Yeast characterization -
Why does Mp4 consumes dissolved oxygen fast? Polyunsaturated fatty acids
(ng/g biomasse)
* NSC: absence of sterols transporters (Tesniere et al, 2021)
*  Metschnikowia pulcherrima: high content of UFA compared to S.
cerevisiae which only presents trace amounts (Thesis Lethiwe Mbuyane,
2022). Link with cryotolerance?
Fast O, consumption is required to synthesize sterols 2 4 memts
F OLEICACID LINOLEICACID LINOLENIC
and polyunsaturated fatty acids? e e
EMpC mScC
b === — A 3 ~
HE g & EI W W ‘b iﬁjﬁ T g 13‘ L A Thesis Lethiwe Mbuyane, Stellenbosch University,

\frica, 2022

v
BRI ClREGRPBELRT-®?

Deroite, ASEV 2022, San Diego
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u - ..mmm,
Yeast characterization |
Copper removal: a complementary mechanism of bioprotection against oxidation
Residual copper after 48h Mp4: 10 g/hL

Sauvignon 15°C
4

3.5
3

Fast 02 mechanism

consumption . of . % 25
bioprotection E
ag:in}r.t ‘!g 12 %tﬁﬁyit.
Copper* oXxidation § 1 a) ml]\
L)

removal

Mp2 Mp3

Copper removal by M. pulcherrima: intraspecific

*Copper: oxidation catalyser variability

Deroite, ASEV 2022, San Diego
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1500
=
~— 1000
3 Vanety
5 5= Colombard
3 #== Gros Manseng
I
7]
™
500

palc & B RADEDIL NI ?

2
copper (mg/L)

FIGURE 8
3SH oxidized forms for each copper modalities in both grapes varieties (Red) Colombard, (Blue) Gros Manseng. For each variety a logarithmic fitting
was performed. The grey area around each regression represents the standard error of the fitting model.

Dournes et al, Frontiers in Microbiology, 2023 7% —ERZE
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Yeast characterization R —

Good survivability at low temperature Mp4 viability during must storage
1 month between 0 and 3°C

Mp4 viability Maccabeu, INCAVI (Spain)
5 days of cold stabulation (10°C) 1,00E+07
Chardonnay 2020, Beaune 1,00E+06

C

ZHEICHT AT RNy TF—
cf. R EERE TR I4°C
E g; B 7 7'0°C 3°C 1°C

— -
L) L)

/ 1,00E+05
-

+ 1,00E+04

W 4 nnFan

Viability (CFU/mL)

o, _lay 20 Day 31

1,0E+05

Population able to grow at low temperature and to survive at very low temperature

Deroite, ASEV 2022, San Diego
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Yeast characterization

Pulcherriminic acid production

e o
“W m-“ﬁ/\ Kluyveromyces,

) i o,
A LdesepbiiA Metschnikowia

l Cyclodileucine synthase PULI

\' Pul4

Cyelo(l-leucyHL-eucyl) ¢
Pulcherriminic acid PUL?

synthase
q 0 Snf2

S

Pullrininis acd g in SabC + 1ImM FeCl, 7 days of incubation at 13°C
b out

2Fe" | spontancous

Fe
o Mo

Pulcherriminic acid production: huge variability among

{'g} Pulcherrimin biosynthesis Metschnikowio stiains
e - Sipiczki, 2020 (Review)

DD - Y

Deroite, ASEV 2022, San Diego
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molecules fﬂn\ogy

Review

Research Progress of the Biosynthesis of Natural
Bio-Antibacterial Agent Pulcherriminic Acid
in Bacillus

Siqi Yuan %%, Xihao Yong ''*, Ting Zhao !, Yuan Li * and Jun Liu '3*

1 Sichuan University of Science & Engineering, Xueyuan Street 180#, Huixing Rd., Zigong 643000, China;

yuansigi@suse.edu.cn (5.Y.); yongxihao@suse.edu.cn (X.Y.); zhaoting@suse.edu.cn (T.Z.)

Fe = BERIEIE(L. DNARRFICHADITTHR

ey Bt SEEEE

Academic Editors: Joanna Bojarska, Wojciech M. Wolf, Milan Remko, Piotr Zielenkiewicz, check for
Michele Saviano, Janusz Zabrocki and Krzysztof Kaczmarek updates
Received: 31 August 2020; Accepted: 15 November 2020; Published: 28 November 2020

Abstract: Pulcherriminic acid is a cyclic dipeptide found mainly in Bacillus and yeast. Due to the
ability of pulcherriminic acid to chelate Fe’* to produce reddish brown pulcherrimin, microorganisms
capable of synthesizing pulcherriminic acid compete with other microorganisms for environmental
iron ions to achieve bacteriostatic effects. Therefore, studying the biosynthetic pathway and their
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Yeast characterization

Pilot trial Chardonnay 2020 (Sicarex, France) No SO,, no bioprotection

No SO, winemaking Mp4: 10 g/hL
Yeast Population in the must: Hanseniaspora Other yeasts
5 days of 50% 50%
Hanseniaspora cold stabulation
32% at 10°C
e
——> ZETRTE 3% vs 100%
Mp4
Other yeasts Hanseniaspora
3%

68%

B s D W

Deroite, ASEV 2022, San Diego

Viable Hanseniaspora percentage decreases with Mp4 bioprotection
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Yeast characterization

Very low nitrogen consumption after 72h of must cold stabulation at 10°C (<20%)

Mp4 nitrogen consumption during cold stabulation
(Viognier 2013 10°C)
120

100 »\._\_'
- |

oo
o

—e—Ammoniacal N

Good compatibility
with Sc

—a—0rganic N (AA)
—a—YAN

I
o

Nitrogen (mg/L)
o
[an]

]
o

L]

0 20 40 60 a0
Time (h)

Deroite, ASEV 2022, San Diego
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Conclusions and perspectives

[Aim: select a new bioprotection strain as an alternative to SO, for both anti-spoilage and anti-oxidant]

properties, to apply during white and rosé prefermentative steps

| | . BHORE
2 BT A s FA—ILFEFERED DIRE

o Oxygen fast

* No/low fermentation |
consumption e — depending on —
* Copper removal e L el conditions
f:rir:)::t'ala.\::e * Low nitrogen e 75\0
requirement 2 =
* Pulcherriminic acid -l rﬁﬁﬁ&'ﬂ&ij

r ) production N duct )

= \ O proauc
2D DL LEERF - o - b -
alteration
L J

Next step: better understand why
Mp4 consumes oxygen so fast

Deroite, ASEV 2022, San Diego
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Thanks to : France

* [IFV team

* Gordon Specht Us )

* Anthony Silvano Spam

* José-Maria Heras Italy

* Paola Vagnoli ) ]

- Magali Déléris R&D x Field Sales =synergie

And thank you for listening, any questions?

e

LALLEMAND OENOLOGY

Original by culture

Deroite, ASEV 2022, San Diego
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Frequently Asked Questions (FAQ)

1: SO, %X ?
. | E

Total SO2 < 40 mg/L

WAL TRIETCELZ LW U F
1/UINFER ICINITIAKFIR B R B
2/INITIAE TR, ZDEEZKRZTH o (Q45HE~108ME) DS0270
3/INITIATZTE D 1RFEILL_E R IC10-20mg /IR E Z S

Q2: EHHFEELEE L ?
A2:
4-18°C (DEHHE TIEETHDIFELE L L)

INITIAIZE R THIEBEL —TCREEEMZHEFIT 2500, EEREIRIE(C
LbRB EMOZEREICK 25RO EENSES  SINITIAEREL —
DB E EIFERE
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Q3: KFIcHOWT?
A3:
(¥ izt h 205 p2a5H8)

[EERMoK? Zh & KD BHE ? |
P —nEBEMRERNCDI-HIC, KL E

KA DHERE I 7 ]
20" CH*o30° C
YHEERICY R b EEBROBEENREVEREY 3 v/ OBR

[k #0% D{RFTRERFRG (X ? |
KA LIANICERED Z &

D ENIS SCETI
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Q4: IZTEAEDFEM ?
A4
[ 247137
INEBZ~ETERZ. FHTHDHIZEEELLL

[EEL—FIE? ]
2L — b 10 g/hL
BERY R EHABFEMHFICIH L T5~20g/hL

Q5: TZN—= 2 2IBBICERE?
A5:
+R R EBEENFRFE (B : 12°C2455)

D ENIS SCETI
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Q6: REEBIIHE?

A6:

INITIA™|£0~20 mg/LODYAN % JH &
BEDREXRCHEICHNEEZTEAIET ] Fermaid ODIE=
(GoFerm Sterol FlashD I N ECIEEEREN RO TEW =8 ?)

Q7: GLUTASTAR™ & > {# A 1% ?

A7:

MEHEH V)

Hx 2 1ERA R CEBALEG IERE = T L H D BR
Cf. 71 ~#8
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A8:
EEL - MNREQLEHDEER

Q8: ZD{ER EDFRALA > kI ?

INITIAO#EREL — MILI T EEZEFA TTRETZEN. BRIOFRMAHMEIEE 20g/hLOETEN B EICEDET .

ERREER INTIAMESEL - h={E INTIAEHL - ==
B {8 (TFBE4T) mE (L|18T)
| RS | 2\ (LFR40mg/L) DB/ 0
pH fEL\ (FI83.15) AL
REREDDBRLE SEREIMEL ARENEL

W& 1 % 0 22025, p24

(*)7 FOOBERENIRVESE, INITIAT RGN BREERMI LDES
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Bl . ERBRMAZBREINZFEA ¥ F#1-3) O VLThh1EZINTIATHRE

20g/hL INITIA
Alcoholic
I Point#l I Point#3 |cow setting fermentation
b A ’
‘. -'.
Cru 2
Grapes harvest . shmg .‘ |

W (¢ ZOmg/L S02 -) E!
| Point#2 I SO2i7 AR ~— &%k I

25g/hL S.C.

VA MDOEELBSILE o> 24-48BFR]@4-15°C (R 7 4 F#9,11,12,15)

ZHEF -> sHRE@10°C (RF 4 F#i1e)
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Bl . ERBRMAZBREINZFEA ¥ F#1-3) O VLThh1EZINTIATHRE

1HFRE1R IS
10g/hL INITIA
Alcoholic
I Point#l I Point#3 Cold settimg fermentahon

Cfushmg
Grapes harvest

| Point#2 | A8RFMREI£ (1

25¢/hL S.C.
20mg/L SO2 8/

VA MDOEELBSILE o> 24-48BFR]@4-15°C (R 7 4 F#9,11,12,15)

ZHEF -> sHRE@10°C (RF 4 F#i1e)

D ENIS SCETI
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INITIA"

F20RPBREDNDT X MRS

2025°FEQ2~ T£

ot

BEKDOZHHE - SEEHEWVGE - - - EITEAELLEVES . - -
v \)
2026 F LARRRZEHMA + EEHEHL TR R MARSED A TH T DAJEE
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1/B 5 hE

2/ REIF&

Low SO2 Winemaking 2025 Episode #3

~ Tackling “protocolization” ~

2025F7H4H (£) 15:00-16:00
AEZEZAA—ILAY 7L TEHFLEST W
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