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Presence of sulfur-like off flavors during
winemaking and aging.
Origin and sensory effects
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1.
Key points for Sulfur-like Off Flavors
Prevention

REARFPREFHD-ODF—HRL-

Documento Dominique Delteil Consultant.
Impiego vietato per uso professionale (formazione, riproduzione, articoli, documentazione commerciale, ecc. ) senza I'accordo scritto di Dominique Delteil




Density

1090
1080
1070
1060
1050
1040
1030
1020
1010
1000

990

Most
important
period of

sulfur aroma
precursor
Production

e R RATERA
AN A ()

=UEEGHME

Critical period in the

\ perception of sulfur aromas
/\— and flavors 4’\

\ \l* BERR. KHABELLND —I/

ERLTHIME

6 8 10 12 14 16 18 20 22

Fermentation Duration (days)

Documento Dominique Delteil Consultant.
Impiego vietato per uso professionale (formazione, riproduzione, articoli, documentazione commerciale, ecc.) senza I’accordo scritto di Dominique Delteil

24




Main factors in the production of sulfur-like off
flavors
in whites and rosés

31 key points to consider !

LOFICB T AHERTIRE (SLOF)ERD
31DF—HR1Uh !

H
bas
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Be careful: in the following slides, there is a
list of factors favoring the production of
SLOF.

They are not my winemaking
recommendations !

xR LUEDATSART, SLOFERA
BRI HAEFHEFZLET .
THoZHBELTLWSRRTIEHYFEEHA !
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Before and during active
fermentation

FEEE B & B

*Winemaker’s lack of sensibility to SLOF and lack of training * * * *

SR OSLOFIZX I BElIFEEREDRIN * * * *

*Presence of certain pesticides residues * * * * (but infrequent)

REDRERE * * * x FHERIDEN)

*Presence of particles of sulfur * * * * (but infrequent)

RELRDFE * * * % EREEIDELY)

*Presence of dust on the grapes * * *

ARESBADZHDFE * * *

*Turbidity higher than 150 NTU * * *
BEMNI50NTULLLE * * %

*Presence of more than 40 mg/L of Total SO2 in the juice when yeasting * * * *

EEEERORTHIORERERSEMNIOMg/LLLE * * * *

*Contact with untoasted oak (“fresh oak™) * *

FEREBA— B DEERR (FTI8) * *

*Yeast stress * * * * (very frequent). See next slides

BEBORRLR * * * + (ERICHHE) LUBORSAFTRE

Note: the number of * indicates the importance of this factor.
From * (medium impact) to * * * * (very important impact)
* DHEFEFOEEE: * (BEHY)LIL * * x x GERICEEGEESHY) £T
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Yeast stress (1)
BRORAN X (1)

* * % %

*Strain sensitivity to stress
ARV R E R % * % %

*Yeast not produced with YSEO process * * *
YSEOTFEZMETIVELER * * % *

*Rehydration without yeast sterols available (e.g. GoFerm Protect protection) * *
ATO—)LFRBIRETHIMKEE (F: T—T7—LTOMKFEE) * *

*High osmotic shock * * *
BIRBEIVT * * *
Insufficient amino acids during the growth phase * * * (e.g. absence of Fermaid O in depleted juice)

BREBPDTI/BARE * *x x (fl, ZERFENHESNE=RATOIZIILAFOFEFEM)

* %k *

*Absence of inactive yeast (e.g. OptimumWhite) during the growth phase
HEAPOREERBFRE B ATT4ILERTAL) * * %

*Absence of oxygen during the growth phase * * *

BREHPOBRIATRE * * *

*Absence of ascorbic acid during the growth phase * * *

BEHPDERISVCETRE * * *

Documento Dominique Delteil Consultant.
Impiego vietato per uso professionale (formazione, riproduzione, articoli, documentazione commerciale, ecc.) senza I’accordo scritto di Dominique Delteil




Yeast stress (2)
BROAN X (2)

Insufficient amino acids at the beginning of the stationary phase ( SG or specific gravity approximately 1,070-
1,060) * * * * (e.g. absence of Fermaid Blanc in depleted juice)

%I HBIIRE O T7S/BAE (LE1.070-1.060DEF£) * * * * (ffl; 7T LA FKEFRM)

«Addition of pure ammonia nitrogen when the yeast is lacking alpha-amino nitrogen * * * *
BRICa7I/RBRERDPTELEBEOT7UOE=7THEEZRHEHE * * * *

* *k * %

*Absence of oxygen at the beginning of the stationary phase

IR OERRTE * * * *

*Temperature higher than 18° C between SG 1,070 and 1,000 * *
LLE1.070-1.0000HifE . 18°CLLEDFR * *

*Absence of agitation during the stationary phase

FRILHAR DR IERTE * * *

*High liquid pressure due to the height of the tank * *
MRIAVVICEDENRE * *

* * %
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After active fermentation

FEER TR

*Strong yeast sedimentation and compact yeast lees during the finish of fermentation * * * *

REKRBTOEBRBOABRERRESNT-EORR * * * *

*Absence of H2S elimination before stabilization reactions (to thiols, etc.)* * * * (e.g. absence of Reduless
treatment at 1 g/hl when sulfur-like off flavors are smelled after SG 1020)

BRI (FA—IADEBREZE)GIOH2SIRETFEDIEERE * * * *
({5l : L E1.020 LI CHRERTRENRERLON DL T L X 1g/hLFEMLIEIEE )

*Low CO2 production, due to low temperature or too slow fermentation * *

EERLUVBENDHKEBEBEICLAIBILRRBEELE * *

Note: the number of * indicates the importance of this factor.
From * (medium impact) to * * * * (very important impact)

*DRIFRFDEEE: * (REHY)DD * *x x x GFRICEELGZEDHY) FT
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First steps of aging
R D6 — X

* * % %

*Strong yeast sedimentation and compact yeast lees

BEOLBREEHEINT-FEORE * * * *

*Absence of sulfur compounds elimination before stabilization reactions * * * * (e.g. absence of Reduless
treatment at 1 g/hl as soon as sugar is finished, just before the first racking. See below)

EEERICHDHRERMERETIEDIEE]R * * * *
(F: RBRTER. RYDFESIZERIOLT 1L X 1g/hLFEMANIEIEESE)

*Absence of heavy lees elimination by racking as soon as sugars are finished * * * *

HRERTER AE-)—RBRED-OHDESIZIEER * * * *

*Absence of heavy lees elimination by racking again one week after sugars are finished * * * *

RER T LEME. AE—)—REDOHDFESIEIERME * * * *

*Absence of inactivated yeast (e.g. Noblesse at 10 g/hl) after the first 2 rackings

FEMBEBORE *x x x (ffl:2ED;E5|E%E/TL X10g/hLDIEFM)

*Aging temperature higher than 12-13° C * * * (during the very first months)
REREM1213CLLE * x x (RFD—~A)

*Presence of SO2 and / or sulfates in the aging oak * * * *

BROBRILEVMHIVEREEDIRE * * * *

* * *
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Note: at high pH (higher than 3.30), sulfur-like off flavors are more difficult to
manage as :

1. Oxydations occur quicker (less protection efficiency), eliminating fruity
compounds and then showing more SLOF faults,

2. Sulfur compounds in oxydative status (high mV redOx potential) have often
worse sensory impact

3. They are more difficult to eliminate as they are more stable

UTDEAMNS, EpH(3.30LLL) TERERTREDER I IYERHEZBDHET
1. BIEAKYBRSED -8 REFH BRI N, SLOFD RIaZE LY RELCOTLLESD

2. BEIRRE (BRREETTRED) IZHOMERYMERXLIELERYICEZEERET
3. SLOFAXYREILT 5-ORENIYHEEICES
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Main factors in the production of
sulfur-like off flavors
in reds

36 key points to consider !

FICBITOMARTRED EERF

36D F—RAk!
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Be careful: in the following slides, there is a
list of factors favoring the production of
SLOF.

They are not my winemaking
recommendations !

R LUBEDATAFT, SLOF&E R E
BRI ARFMNEZLET .
TNOEHEL TSR TIEIHYETA !
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Before and during the beginning of
active fermentation

F B EAERIRE

* * % %

*Winemaker’s lack of sensibility to SLOF and lack of training
BRIERDSLOFIZX I HIFHEBRED RN * * * *

*Presence of certain pesticides residues * * * * (but infrequent)
BEDZRBRE * * * x FHERDLZN)

*Presence of particles of sulfur * * * * (but infrequent)

MEHROFE * * * *x FAEEDIL)

*Presence of dust on the grapes * * *
ARESBADTHDFE * * *

*Absence of maceration enzymes on the crushed grapes * *

WRROELEROFRE * *

*Presence of more than 30 mg/L of Total SO2 in the juice when yeasting * * * *

BEEERORTHORBRESEANIOMG/LLLLE * * * *

*Yeast stress * * * * (very frequent). See next slides

BBORRLR * * *  ERICHHE UBORSAFTRE

Note: the number of * indicates the importance of this factor.
From * (medium impact) to * * * * (very important impact)
*DPIIZTERFOEEE: *x (EEHY)MD * *x x x (FRICEELGEESHY) £T
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Yeast stress (1)
BRORAN X (1)

* * % %

*Strain sensitivity to stress
ARV RICEUBRLGE R % * % %

*Yeast not produced with YSEO process * * *
YSEOTFEZETULVELEER * * * *

*Rehydration without yeast sterols available (e.g. GoFerm Protect protection) * *
ATO—I)LFBIRETHIMKEE (F: T—IJ7—LTOMKFEE) * *

*High osmotic shock * * *
BIRBEIVT * * *
Insufficient amino acids during the growth phase * * * (e.g. absence of Fermaid O in depleted juice)

BRERBPDTI/BARE * *x x (fl, BERFENHESNE=RATOIZILAFOFEFEM)

*Absence of inactive yeast (e.g. the inactive yeast of Optired) during the growth phase * * *

BRREMPOFEEERTE P, AT T4LYR) * * *

*Excessive temperature during yeast growth phase (>23-24° C)* * *

BEARIBICET5BELEE ER (23-24°CLLE) * * *

*Absence of oxygen during the growth phase * * *

BRERHAPODERTRE * * *
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Yeast stress (2)
BEROARN R (2)

Insufficient amino acids at the beginning of the stationary phase ( SG or specific gravity approximately 1,070-
1,060) * * * * (e.g. absence of Fermaid E in depleted grapes)
R L HABRIRRF DTS /B B (LLE$91.070-1.060DEF i) * * * * (f5l; Tz )L AL FKEEFIN)

*Addition of pure ammonia nitrogen when the yeast is lacking alpha-amino nitrogen * * * *
BRICa7I/RERNTELEEOT7UOEZTHEZSRMIE * * x *

*Absence of oxygen at the beginning of the stationary phase * * * *

fRIE AR DBEARTE * * * *

*Excessive temperature during stationary phase (>25-26° C)* * *
BEERFILERICHSTHBERRE LR (25-26°CLLE) * * *

*Absence of agitation during the stationary phase * * *

ARILEACP DIREMFIERTE * * *

*High liquid pressure due to the height of the tank * *
MRIVIICEDELVRE * *
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During active fermentation

Flg

*Contact with untoasted oak (“fresh oak™) * *

FEEHA— B DEERR (BTG * *

*Absence of co-inoculation yeast - lactic bacteria * * *

BRI EBEI-A/F2L—a > DIEERE * * %

sLack of delestage * * * *
FLRAA—aMIEERE * * x %

Lack of racking during the first delestages * * *
PEITLRAE—U 2 DFESIZEER * * *

*Absence of H2S elimination before stabilization reactions (thiols, etc.)* * * * (e.g. absence of Reduless
treatment at 1 g/hl when sulfur-like off flavors are smelled after SG 1020)

REAERIS (FA—IAADERF)RIOH2SRETEDIERE * * * *

(fl: EEE1.020 LI THREBERTFRENBRLON-FROL T 1L X 1g/hLiFMNIEIEE )

*Presence of vegetal lees during the end of alcoholic
fermentation (when devatting occurs with residual sugars)

RERBOBTRNVEOME (RERETTT/\YTAVTTHER) * * * x

* * % %
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Before and during malolactic
fermentation (1)

RASVT1vIHEERIEREET (1)

*Absence of sulfur compounds elimination before stabilization reactions occur * * * * (e.g. absence of
Reduless treatment at 1 g/hl during devatting, just before racking. See below)

REALRIE (FA—IADERF)BIOH2SRETIEDIERERR * * * *

(Bl : TNy T4V T, SvF T DERDOLT 1L X1g/hLFHINNEIEEHE)

*Absence of heavy lees elimination by racking 12-24 hours after devating * * * *
TINYTAVT D o12- 24 EDZESIEFICKINE—) —REDIEEM * * * *

*Absence of heavy lees elimination by racking again 48 hours after the previous racking * * * *

AIEIDFEE|E N H48FME DESIEZITEINE——FREDIEERE * * * *

*Absence of inactivated yeast (e.g. Noblesse at 10 g/hl) after the first 2 rackings * * *

FEMBEBOARRE * *x x (ffl:2EOFE5|E%/TL X10g/hLDIEZFHRM)

Lack of regular and precise macro-oxygenation or micro-oxygenation before, during and after malolactic
fermentation (MLF) * * * *

MLFRI--RICHITHAEHMNDOBEIELZTI/OLLLUITA 7O XL Oz R—a v DIEER * * x *
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Before and during malolactic
fermentation (2)

RAZVTAvIHEBERIERE T (2)

*Temperature higher than 18-19° C before, during, and after MLF * * *
MLFRI- - D18-19°CLLEDER * * *

*Sensibility of the Oenococcus strain that make the MLF * * *
MLFZE54 T/avHRDARLVARME * * *

*Presence of Brettanomyces, Pediococcus or Lactobacillus before, during and after MLF * * * *
MLFRT- - DITLE/TAER RTFAAAVAR SHMNFSADEE * * * *

*Presence of SO2 and / or sulfates in the aging oak * * * *

BAOHEILEMELIUVEBEEDRFE * * * *

Absence of sulfur compounds elimination during aging, before stabilization reactions occur * * * * (e.g.
absence of Reduless treatment at 1 g/hl right at the end of malolactic fermentation)

R, RECRCHDHERMERETEDIERERE * * * *

(B MLFR TE#OL T 2L R 1g/hLEMADIEIEEE)
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2.
Practical examples of prevention
strategies

F BHIEES)
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Sauvignon blanc 2-3 Euro F.O.B.

- (BB %&HFOBTO) FRifi2~31—ony—E=3>I3>
(.

24 month longevity 13.5 %vol pot.
| 24 AFTHERALH. Alc13.5%

Note: this example is not the procedure
used by Concha y Toro. It is a procedure
to reach the target style with conforming
grapes from South of France

CiEE A ZEHfConcha y Toro TIEHZEA
T ” TWBFIETIEBYFEFEA ., 75 R EESE I
- BB TCEDLEIGRREAILD T2 FDBEHFE
DFIETT
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Yeast protection and nutrition

strategy
BB O RES XU REF B HES
Fermaid O 20 g/hl

F
e OptimumWhite 20 g/hl

’ | Bentonite, PVPP
Oxygen: 5 mg/L TH2 BRE
Oxygen: 5 mg/L + Reduless
QA23 , Agitation (1 g/hl)
or Agltatlon + S0O2

Cross Evolution Agitations + Ascorbic
or Fermaid Blanc \
ICV-D21 30 g/hl

at 30 g/hl i = - - Brix

1 week Noblesse 10 g/hl Racking

v

4&
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Chardonnay 3.5-4.5 Euro F.O.B.
(B 5&HFoBTO)R{fi3.5~4.5EURD > v ILEF

G — 36 month longevity

13.5-14.0 %vol pot.
36/ A X TERAH. Alc13.5-14.0%

Note: this example is not the procedure
used by Concha y Toro or Jacob’s Creek.
It is a procedure to reach the target style

with conforming grapes from South of
France

CUEE  AXFHl/£Concha y Torot </
Jacob’s Creek TIHRAIH TV FINETILHY
FtA . T REEE I da 8 CCDEIERH
AIND T2 F I BIHFEDFIETT

Documento Dominique Delteil Consultant.
Impiego vietato per uso professionale (formazione, riproduzione, articoli, documentazione commerciale, ecc.) senza I’accordo scritto di Dominique Delteil




GoFerm
Protect

30 g/hl \
-

ICV-D47
o]
CY3079
o]

Cross Evolution
at 30 g/hl

Ly

Yeast protection and nutrition
strategy

=35

DRES IUVREITEHES

200-300 g/hl Chips Fr. M+

A—0FvT IJLOF STATLTSX
OptimumWhite 20 g/hl

Co-inoculation with VP41 One Step
Bentonite, PVPP

8

Oxygen: 6 mg/L

Oxygen: 6 mg/L
, Agitation
Agltatlon

e Reduless
gita IOﬂS 1 a/hl
Fermaid Blanc \ (1 g/hi)
30 g/hl
-y -
i - Brix
1 week

Noblesse 10 g/hli Racking
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Malolactic strategy

MLF 55 B%

. TH2
0,5-1 g/L Chips
F? M+ P + Reduless (1 g/hl) Noblesse 10 g/hl
' + 3502 Ascorbic a. 1 g/hl ?

ASALI AL T

1 week

Racking Chips Racking again

elimination
Malic

finished
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Cabernet 3,5-4,0 Euro F.O.B.
- (B5%HFOBTH)RM3.5~41—0ODAHNILF

48 month longevity

13.5-14.0 %vol pot.
48 A E TERAE. Alc13.5-14%

Note: this example is not the procedure
used by Concha y Toro or Jacob’s Creek.
It is a procedure to reach the target style
with conforming grapes from South of
France
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GoFerm
Protect
30 g/hl

“
 of

ICV-D254 or
BM4x4
at 30 g/hl

Impiego vietato p

Yeast protection and nutrition

strategy
DFRES LUV ERET B RS

B}

OptiRed 30 g/hl
Fermaid O. 20 g/hl

Co-inoculation with VP41 One Step

\
\ Reduless
t \ 1 g/hl
Fermaid E o ~ ’
30 g/hl ~ o _
t “~ o= «=_ Brix
1 week Noblesse Racking

10 g/hl Devatting
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Malolactic strategy
ML F 5 RS

Reduless

Chips Fr. M+ Noblesse
TH2 B 10 g/l

).t

1 week

Racking
ChipsRacking again

i elimination
Malic

finished
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Maceration strategy with short

maceration
%Elu':‘» Jﬁgbﬁjmﬁ
Noblesse
o \ Reduless 10 g/hl Reduless
1 g/hl ’ 1 g/hl
’ Rack ’
Agitations
Devatting g» Brix

Oxygen: 3-2 mg/L/d Rack

continuous
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