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1) Origin and impact of oxygen in must and wine
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AM-RS + AM-Nu
Wine Antioxidant Metabolome
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(Bahut et al., Food Chem., 2020; Nikclantonaki et al., Food Chem., 2019; Romanet et al., Anticxidants, 2020; Bahut et al., Food Res. Int., 2019; Romanet et al., LALLEMAND DENOLOGY
Molecules, 2019; Nikolantonaki et al., JAFC, 2019; Nikolantonaki et al., Food Chem., 2019; Nikclantonaki et al., Front. Chem., 2018; Coelho et al., Front. Chem., 2018;

Original by culture
Ballester et al., Beverage, 2018)

Nikolantonaki, SYD school 2025, Dijon
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dant metabolome

A

e T

Oxidation |

Phenolics, reactive oxygen species (ROS), metals
(loss of varietal character, browning, off-flavors)

Chemicalfingerprint

of wines longevity = AntiOXi da I"It

Metabolome- SO,

Oxidative stability

LALLEMAND OENOLOGY
Origina! by culture

Nikolantonaki, SYD school 2025, Dijon
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Manage oxidation in winemaking s BEAATIE
Formal chemistry
Alcoholic
. fermentation
Cold@settlmg I Bottling Consumption
Crushing = - Malolacti.c 2
; fermentation

Grapes harvest >

ki — | L B

Building the intrinsic . —r . . 4
antioxidant capacity Mostly enzymatic oxidation Mostly chemical oxidation

Must browning

| % O

Early loss of protective Appearance of Loss of varietal
compounds off-flavours aromas

Wine
browning

« Antioxidants » for oenologist
‘ ’ 5 >

LALLEMAND OENOLOGY

Compounds or practices limiting the appearance of wine damages
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Manage oxidation in winemaking s BEAATIE
Oxidative damage on wine
Main mechanisms leading to wine defects Polyphenojj, "
®e %0 Do
* Polymerization of quinones with other phenolic compounds e®o® . . .o 1"7%
=> browning Madaition . -® RN
0% ¢?° Su::;;oslvo %,
® ai ons m
=
P\ %
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Manage oxidation in winemaking
Oxidative damage on wine
/ Oxydative notes

Main mechanisms leading to wine defects
Phenylacetaldehyde
‘ Acetaldehyde ’
* Reaction with amino acids via Strecker reaction B ¢ J Mﬂhml/
. . ' ' H S
=> unwanted aromas at high concentration S 3/ "
b~ appl Hone:
g" Aldoohydos :
q’ formation 1, 2.berzoquinone
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Amino acids
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Manage oxidation in winemaking s BEAATIE
Oxidative damage on wine

Main mechanisms leading to wine defects

1.2-benzoguinone

®
* Trapping varietal thiols ¢ o
Wine nucleophiles

=> reduction of global aromatic quality ®.o '\. (Variotal thiols , poptides...

3-mevrcaptohexylacélate .
e _ocoe \Volatlle

o thiols
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Main mechanisms leading to wine defects .
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Manage oxidation in winemaking
Oxidative damage on wine
(o)

Polyphenols b
addition

Polymerization of quinones with other phenolic compounds
=> browning

-5
Reaction with amino acids via Strecker reaction o o s:*l ﬁé
\
. . e,
=> unwanted aromas at high concentration S e oy '
g ‘:::dr?-n:‘:t?rf: Brown pigments 3
Trapping varietal thiols e o ® . ‘.f,2-benioqufnone. appearance \
=> reduction of global aromatic quality ) £
-ﬁ { Wine nucleophiles
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Manage oxidation in winemaking s BEAATIE
Tools available to target quinones
@0 Polyphengj;, o
* Traditionnally, sulfites (SO,) are used as ’ o o, ~ "%o%
o _o ¢ 7)
® ® o® %

Polyphenols b
addition

antioxidant compound to reduce quinones

%
2

* But other compounds are also able to trap
1 H : : uccessive -
qguinones, such as glutathion (GSH), in its . | % successiv %
. )
reductive form Gl tath o S v TF \ g
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1) Improve naturally the wine nucleophilic content

Specific Yeast Derivatives (SYD) naturally rich in glutathione,
and much more...

MERLMERZEEICSOCREEESZFAL, so2EAEZREOEEVLD?
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SYD process in brief VEAST DERVATIVES
Metabolic scale
Saccharomyces cerevisiae metabolic network | N e e N CHO
o ZAD s LIS CHOS
EreyS=EE e CHONS

Few metabolites proposed in

: literature to monitor
glutathione accumulation
(T ey | GSH |

i
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SYD process in brief VEAST DERNATIES
Metabolic scale
Saccharomyces cerevisiae metabolic network | S R e P — CHO
= e SRR mUY DA
Qf*\') e CHONS

Actually, many beneficial SAiEc=: 3
metabolic changes can occur 9 ._

i

LALLEMAND OENQLOGY
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f > Metabolomic fingerprint s e

* Metabolomics: analytical method aimed to describe a set of samples based on their chemical composition
(metabolites)

e Ultra HPLC with a high-resolution mass spectrophometer
* |t can give the fingerprint of different products according to their elementary compositionsinC, H, O, S, N

25 -
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) Metabolomic fingerprint s e

- Diversity of glutathione co-accumulated compounds

ERAT) N

* Glutastar brings more “peptide-
like” metabolites

* Higher diversity in CHONS is
partially explain by a better

Peptide-like Saccharide-like . Aol de-li . . . e
o | | * Peptide-ike __ Saccharide-like integration of sulfur containing
Lipid-iike -. - Lipid-like amino acids in peptides
o 08 o ou pa-N oo pep
) AL 7 SRR ’g.. * This abundance of free sulfur
\ | L | 15 ] B 0% could improve the nucleophilic
_, ._ T e - activity of this SYD
:I. ik 14 T ” 7w 49.0% .
§ E mE) Better protection
: Z«D 05 z against oxydation
2 ] - ™ |oow 1
£ £ & 0 GLUTASTAR £ £ & F
02 04 OIC 06 03 1 0 0:2 04 oOlC ol,e 0:8 1
RS —- 0 mmg® > : S 4
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1) Evidence of antioxidant activity

Evaluate the antioxidant capacity of inactivated yeasts in wine like condition

7 4 ¥ REERMSEM T O HER(LRERT
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\) Take home message

* Reduced glutathione (GSH) can react with quinones and Antioxic.ia.nt ~ GSH .-I-.other .
protect must and from oxidation (preventing browning activity specific peptides

and loss of aromas)

* Beyond GSH, other specific peptides can also have an
antioxidant activity

% GLUTASTAR™

Abundance & diversity

* Thanks to its unique composition (GSH + other specific
peptides), GLUTASTAR™ is the SYD with the highest

antioxidant activity of these specific peptides
GSHDRTE BT, l
ZOMDRTF FELEEE I
M -

High protection of white and rosé wines
against oxidation

AZ2FRA I RICLY ZHERIEEH

=0Only-In-Class!

i
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V) Field results

GLUTASTAR™: a high protection of white and rosé wines against oxidation

LALLEMAND

LALLEMAND OENOLOGY

Oricuncl by cufture
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How do we use Glutastar? JersToERNTES

When? At the earliest stage in winemaking process

Recommended dosage: 20 to 40 g/hL

e Suspend in 10 times its weight of water or must and % o Harvest
add to the must S 2 (mechanical or manual)
/A ) _- Pee b, Transport

Add at the earliest stage in winemaking process

An excellent tool in the context of low SO, protocols
Reception

Destemmer
Pressing

Before juice stabulation
or cold settling

LALLEMAND

LALLEMAND OENQLOGY
Oricuncl by cufture
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Field results eis o s

Positive impact on aromas (volatiles thiols)

* Volatile thiols: contribute to the aromatic complexity and
intensity of the wines

* Main thiols: 3MH (grapefruit aroma), 3MHA (passion fruit)
and 4MMP (boxtree aromas)

* And also: a good marker of oxidation!

LALLEMAND OENOLOGY

Oricuncl by cufture
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Positive impact on aromas (volatiles thiols)

AMMP - ng/L S8

3MH - ng/L W 3MH - A - ng/L Sl
900 - z \-)', 0r

800

Sauvignon blanc (Loire Valley, France) 0
Addition of 30 g/hL of GLUTASTAR on must before a
prefermentative maceration (8 days at 4°C)

[=2]

700
600
500
400
300
200
100

Control GLUTASTAR™ Control GLUTASTAR™ Control GLUTASTAR™
. .. . vud
Thiols analysis in bottled wines , S
Total thiols - ng/L A
600
500

Sauvignon blanc (Loire Valley, France) 4o
Addition of 30 g/hL of GLUTASTAR on the .,

free run juice of the press -

100
LALLEMAND
0

LALLEMAND OENOLOGY

ContrOI G LUT AST AR Original by culture
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Field results eis o s

Positive impact on color in white wines

Addition of 30 g/hL of GLUTASTAR
in the free run juice of the press

Control GLUTASTAR™

“w . ﬁ
Gruner Vetliner (Austria)

Chardonnay (California, United-States) Premium quality winery

GLUTASTAR"}
;O:ZS'ITIC'%

¥, (u_lha\af"' 250 ml
gE/}gﬂq 10 porers

Thanks to GLUTASTAR™, we could limit oxydation and preserve the color

i

LALLEMAND OENQLOGY
Oricuncl by cufture
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Field results eis o s

Positive impact on color in rosé wines

Cinsault rosé (Provence, France) - Low SO, protocol

SOZ : . . . 14 . .
\ 2.5 g/hL / Visual monitoring of the rosé wine after bottling
( ]

— L SLUASTR” e

M6 M7 VB v w0 Own  me wB ww

13 14 15 16 7 LSI 18 L Lo M e U LM

K3 ke K5 K6 k O KO Kt Kz KB KM

N PPN J3 H 5 Cortrd® B J9 J10 M Ji2 J3 JH

N N i 12 13 4

MM Hi2

p g g
SO, SYD GLUTASTAR™

2.5 g/hL 30g/hL 30g/hL

CENTRE
3 DU ROSE

Thanks to GLUTASTAR™, we could divided SO, addition by two while preserving wine color

i

TNRZAZ—=FMIE Y, BRSLEEITOOERBROFESETRIMNATEE

Oricuncl by cufture
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- Positive impact on color in rosé wines

Grenach rosé (Provence, France) - Low SO, protocol

Harvesting machine & transport

Visual monitoring of the rosé wine after bottling

Control .
4 \ ;
GLUTASTAR™

with Half SO2

5 g/hL SO, 2.5g/hL SO,
+30g/hL GLUTASTAR™

CENTRE
3 DU ROSE

Thanks to GLUTASTAR™, we could divided SO, addition by two while preserving wine color

i

FilknY >y —OEERAEE L RKRICRIFLER
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Positive impact on tasting

G / Chardonnay (IUVV, Burgundy, France) - Low SO, protocol

d

=

o~ O o Analysis end Alcoholic Fermentation
v ( m Chardonnay

Half SO
Manual harvest SO,=2.5g/hL Al AR + GLUTAST;R"“

In the free run juice of the press TAV % v/v 11.7 11.6 11.9

. G+F 3 3.6 <1

. After settlin
Pressing (g ot 16+c) : TA;EEI/L) 38652 38.056 38656
GLUTASTAR . . .
SO,=2.5g/hL

30 g/hL VA (g/L H2S04) 0.23 0.26 0.25

25 g/hL Lalvin QA23 Free SO2 (mg/L) 8 7 8

+ 20 g/hL Fermaid O @TO
+ 20 g/hL Fermaid E Blanc @1/3 Total SO2 (mg/L) ( 22 )
AF & MLF (1hL)

Lalvin VP41 seq. inoc

Less total SO, in final wines

-~
o) £y @
) ‘= Institut
‘: JU:JESOI LALLEMAND OENQLOGY
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Field results eis o s

Positive impact on tasting

Chardonnay (1UVV, Burgundy, France) - Low SO, protocol

7 Sensorial analysis (IUVV, 25 tasters) T lar tasti
* Triangular tasting:
] Half SO2 ——FullSO2 ——Half SO2 + ™ netiiar tasting :
. GLUTASTAR 3 wines significantly different
Aromatic intensity * Wine "Half SO™ + GLUTASTAR™":
: more fruity and floral notes,
Volume Redox™**

less reductive and less vegetal

Acidity [ Fruity***"j t

KOF 4 THEY D
2HTFATHEYL

Vegetal* Floral* t
Significant at @
7 V]
U ST 100wk 50 - %k 195 - %Rk 0 59
@ G

LALLEMAND OENOLOGY
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Field results eis o s

Positive impact on tasting

Pinot noir (IUVV, Burgundy, France)
Sensorial analysis (IUVV, 25 tasters)

—Control — GLUTASTAR™

* Triangular tasting:
5g/hL SO2(Full dose) +2.5g/hL SO2(Half dose) 5 5

2 wines significantly different
C lexit
P » Wine "GLUTASTAR™":

. more volume, better structure with
Length . Vegetal more fine tannins
 —
\ + GLUTASTAR™ also have a positive
impact on red wines
t[QuaIity of tannins**} Acidity

uantity of . s _ A
| G § ¢ TLyvanmEY LR
Significant at
™ |
!! - | ":"IIanJXy * 10% - ** 5% @
D “‘q_]ules

I
& Guyot LALLEMAND OENOLOGY
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Ta ke h ome message VEAST DERATIVES

GET SUPREME HIGH POWER

GLUTASTAR —ég

The king of natural antioxidants
Wines of higher quality
* Exclusive antioxidant peptides
_ _ * Wines with more intensity and complexity
* High reduced glutathione
* More volatile thiols
e Contributes polysaccharides
 Stability of esters

Prevents oxidation * More color stability
® * Blocks free radicals
* Reduces risk of browning ge i EE{sE B

Recommended from prefermentative stages

ERDT-HDFY— IV

e Effective in must

* Cold storage on solids @

* Low/no sulfur winemaking LALLEMAND OENOLOGY

Oricuncl by cufture




f > Glutastar: part of a fresh and Aromatic white winemaking protocol YEAS%EE%'.GET.VES<
L ~ Ensure the alcoholic fermentation and %g_
) drive the sensorial profile of your wines ga
J with a dedicated protocol %_’?ﬁ
- Xa\ \/ I‘B
T_%@%@ . Alcoholic
W %‘?v & fermentation
5
‘ Yeast nutrients
Alcoholic
fermentation FERMAID U“‘
Selected wine yeast
& Protection
Stnnula
.Prefermentative ([€®-FERM" STEROL FLASH Mg sl
stages s Auvvm

GLUTASTAR™

M. QENQLOG
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Q1: Glutastarz EERE (SHRMNT 25 EEHETNE R OHEZINETH?
Al: LWWZ | DR MZz B8 LEFT, BRGEORTIIEZERSEI{EL X,
TREONHHIEHLY FTHALZRETHIERTY,

Q2: GlutastarZ BEREEFICTRINT 2156, AFRRTLUREDELBSILEFRKIZE S T RETTH?
A2: IRIFS DOEARTIIRERE Y OEFGEFINPFREDEIRTY,

Q3: GlutastarZ fEREEFICHRINT 38, T 7A=Y a2 TRICBEROFESIEHY FTH 2
A3: LWL, BEEY CEEBTYT, FLVLZRZ—ICEEFNIEESRAR IECHICEARICBITLEELE T,

Q4: H2SXSO2%Z EE LT LW EKk & EMR7F F ZEEICS T GlutastarDAE L IIEETIEIHEWTTH ?
Ad: TRIDK IV, FHaEOZEZYMEIREICEVLWTIERORMEIIERINTULEEA,

E) E N I S SCETNLLLELY
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