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Cork as a Closure

¢ Post bottling reduction;

& What Is I1t?

& How IS It caused

¢ \What role dees the clesure play?

¢ Cork ‘Permeahbility” (OIR)
¥ [Hew varialslens, cork: asia closure?
¢ e things that determiRpe IS PERGHNENCE




¢ Closure trials have demonstrated
that different closures produce
different wines over time, after
pottling the same wine.

¢ e stylerand development: off the
WIRENIs strengly infltenced by, the
choeice of clesure:

Do Corks Breathe?

¢ General assumption by winemakers that corks
provide anaerobic environment for the
development of wine.

¢ “..the guantities of oxygen that nermally,

penetrate inte the bottles are negligible iif not

zere. Oxygen Is not the agent of normall bottle

maturation.*

— J Ribereau-Gayon et all (197 6)), “Traite
dfOneoelogie - Sciences et Nechnigues du Vin*® Vel. 3

— = IE IS the  oppoesiter oif oxidation, 2 Process) off
reduction eif asphyxia, By, Which wine develops in
thebettle. ™

— E Peynatd(@e8d); “Knewing and Viaking Wine*




¢ A common observation of all closure
trials Is that the wine under the most
anaerobic closure exhibits ‘reduced’
character after a period of time.

¢ The AWRI trials have referred to this
note as SLO — sulfur like odours.

¢ A typicall prafiler o this) character wWiith
respect te the: clesure Is liker this;

AWRI Closure trial wine after 48
months in bottle

ampoule ROTE




Origin of SLO

¢ Most wine chemistry is determined by
reactions — uction/© <idation

¢ The term ‘reduced’ iIs a misnomer when
we refer to sulfides. They will exist in the
wine whether the wine Is ‘reduced” or
‘oxidized’. But the form of the sulfides will
change with the different Redox state of
the wine.

¢ Sulfides consist oif a fange ol COMPeRENLS
rom simple H2S to Thiels eor Mercaptans (( R=
S-H), Disulfides; (R-S-S-R) and! lIhieesters
(R=S-CO-R)

9 Eoia moere detailed discussion: of this tepic see Limmer,
PWAAVIa/ARE; Viay/3umn;, 2006

Thiol — Disulfide reactions

& The sensory properties of these
compounds vary markedly, with Thiols
generally having much: lewer thresholds
than Disulfides — ie Thiels ‘smell” a lot
maere than Disulfides (20-40 X more).

# [hiels are easily exidised te Disulfides —
eg by racking, o any, intreduction eI aul:.

9 e smellfappears te disappeal or
diiminish.

¢ But the sulfides are still present in the
wine — they just smellfless as Disulfides.




¢ Most redox reactions are reversible —
SO our ‘iInnocuous’ Disulfide Is able to
be reduced — back to Thiel — with an
Increased smell.

s \We need a reducing agent to reduce
the Disulfide: ; SO2 (SO3=) Is the

culprit. (Bobet,Noble and Boulten. 1990.
Kinewecs oif ethanethiel and diethylfdisulfide

Intercenversion inwine-=like solutions: J. Agric.

FOeH ChERI: SBE229-452)




¢ H2S and Thiols (Mercaptans) are easily
removed with Copper fining pre-bottling.

¢ Disulfides and Thioesters are not. Any:
Disulfide and! Thioester present in the wine
will be bottled.

¢ |t is impossible to make wine without a
large range of these suliide cempounds —

pblame the yeast — net the winemaker. (see
refi hbelow)

¢ Thioesters have also been demonstrated

te degrade tol Thiels (and esters). (Rauhut b,
Kuitsell B Diel Entstehungl von H2S) aus Netzschweiiel —
Ruckstanden weahrendrder gartng tind dessen Eimifiluis avi
dierBildung ventbocksernverursachendenschweielhaltigen
Metat))oliten InWeiREWeinr=\Wissenschiaiit 495 1452 7-36.
19094

Post —bottling problems

¢ \We now have two sources for Thiol
preduction, post bottling), from an
otherwise ‘clean’wine -

¢ Disulfide reduction
¢ [hicester degradation (hydrolysis)




How much SLO?

+ How much Thiol we accumulate,
post —bottling depends on;

¢ [[he guantities, of the precursors
present (DI-S,, ThieAc)

¢ [[he ameunit of reducingl ageni
(Free SO2)

.

— fOr oxidation of the
helrhack: tor DIsuliide

-

Delicate balance - Disulfide
accumulation vs....

~

Thioacetate

oxidation hydrelysis

reducﬁoﬁ\*




-

Thiol accumulation

Thioac

w. oxidation ydrolysis

tate

reduction

Effect of closure on post bottling sulfides

Oreduced
M oxidised

ampoule ROTE




Misinterpretation

¢ ... to avoid ‘reduction” under screw.
caps, the wine must first be in the
right state off oxidation pre —
pbottling.."

¢ Para phrase — llaming the'screw — a meanuall for
winemaking withy screw! caps. Winepress) 2005. T Stelzer

Misinterpretation

¢ to avold ‘reduction’” under screw caps, the
wine must first be in the right state of
oxidation pre — boitling..’

¢ Para phrase — Taming the screw — a mianual for winemaking
with screw caps. Winepress 2005, 1 Stelzer

¢ |t IS about rates ofi oxygen Ingress through
the clesure vs rates of thiel

preduction/accumulaten

IFrESpecive o the “exidativer state oif the
wWine pre-hetiling:




How prevalent is SLO ?

¢ Too many wines showing sulfides under screw.
cap. Chief judge’s report , Air NZ Wine Awards 2004

¢ This is the article | never wanted to write —
about screw caps. It's a negative article. It's a
major cencern.

I have never seen widespread reduction ISSUES
in a clutch off wines; like I did 1’ the NZ wines
presented on the opposite page at any, tasting
Where cork IS the predeminant seal....
Do weneed te introduce a Screwcap License
Sy/Stem?
» CamphellfMattinsen. Winefiront Menthily: Mar/Apr 2006
VWAWIWEWIRERORE ComEaU

The cork permeability/1000fold
variation myth.

¢ Corks have freqguently been cited as
the cause of serious bottle variation,
which has been attributed to variable
rates of oxygen INgress.

¢ 1he permeability” data fer corks: has
exacerated this keliels inrthat
OXy/GEn| transmission rates (ONR)
meastred fier colks shew!arge (1000
Teld)r\veraalanintys
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Southcorp MOCON OTR data
Australian Closure Fund report Feb 2005

-

¢ Raw Data

Gaussian Fit Cork

Tested synthetics |

(cumulative)
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Fraction of Closures

0.01 0.1 1
Permeability (CC O2/Closure/Day)

MOCON OTR data

ccO2/day
Mean Range
ROTE  0.0005 0.0002 - 0.0008
Cork  0.0179 0.0001- 0.122

(ref 2)
AWRI daita, Screw: Cap Symp, Nz 2004
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Actual performance of cork as a
closure

Is far more complex than simple MOCON data
and is governed by the following chemistry and
interaction with the wine;

Henry’s Law — which tells us that the
distribution of a gas is approximately 1000 fold
less in the solution compared to atmosphere.
Ficks law: - which tells us that the diffiusion of a
gas is apprex 10,000 times slower in;a liguid
than| a gas.

Poiseullles Law, —which tells usiiitis about 100
times harder to push a liguid threugh a pereus
medium thamn a gas.

Eor a molercompleie deschpion ol the impertant interacton
Petween the corlk and winer see ‘e permeabiliity, oif closures, A
Eimmerihe Australianrand Nz Grapegrewer and\WWineniaker:
AnnualNechnicalissuer 2006

63 months data from AWRI closure
study

Free SO2 (mg/L) Total SO2 (mg/L) OD420 au

mean Std Dev mean Std Dev mean Std Dev
12 1.0 75 1.6 0.17 0.004
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Variability of cork closures

¢ The SD values of SO2 and OD420 for cork
are approximately 0.3 -3 times that of
ROTE, depending on the type ofi cork and
the parameter measured.

¢ [he worst variance measured! is 3 times
that of ROTE, and the best Is 3 times
pPetter than ROTE.

¢ IS/ IS ROt ther perermance oii a closule
With 1000 ield wvarnauen i OliR:

Conclusions

¢ Low Iingress closures are prone to
causing accumulation of Thiols post-
bottling due to lack of oxygen
Ingress to exidize Thiels to
Disulfides.

13



Conclusions

¢ Low Iingress closures are prone to
causing accumulation off Thiols post-
bottling due to lack of oxygen
Ingress to oxidize Thiols to
Disulfides.

¢ [he precursers for the lhiel
production are caused! by the yeast
liermentation rather tham the
winemaker and arerlargely
genetically predetermmined by, the
Veast.

Conclusions

¢ Low Ingress closures are prone to causing
accumulation of Thiols post-bottling due to
lack of oxygen ingress to oxidize Thiols to
Disulfides.

¢ [he precursoers for the Thiol production are
caused by the yeast fermentation rather
than the winemaker and are largely
genetically predetermined by the yeast.

¢ CoppEer fining can remove mest sulfidic
noetes pre-bottling (H2S and! Thiels), but
cannot remoeve the pest — boettling lThiel
precursers — DiIS and ThicAC.
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Conclusions

Low ingress closures are prone to causing
accumulation off Thiols post-bottling due to lack
of oxygen ingress to oxidize Thiols to disulfides.

The precursors for the Thiel preduction are
caused by the yeast fermentation rather than
the winemaker and are largely genetically
predetermined by the yeast.

Copper fining) can remoyve mest sulifidic notes
pre-boettiing (H2S and Thicels), but cannet
remoeyve the post — bottling Thiell precursors —
DIS and’ ThieAc.

The OTR effcorlk lies in a zene! Just albeve: that: of
the lewest OR serevw cap) closures, and appears
terbe sufficients termitigate thistunifertunate post
= etting reaction.

Conclusions

Low ingress closures are prone to causing
accumulation of Thiols post-bottling due to lack
of oxygen ingress to oxidize Thiols to disulfides.

The precursors for the Thiol production are
caused by the yeast fermentation rather than
the winemaker and are largely genetically.
predetermined by the yeast.

Copper fining can; remove mest sulfidic notes
pre-boittling (H2S and Thiols), but canneit
remoyve the post — bottling Thiell precursors;—
DIS andl ThicAEC.

The OTR ofi cork lies in a zone just abeve that of
the lewesit ORI screw cap closures, and appears
e be sufilicient tor mitigate this unfertunate post
- Betting reaction:

Thewvarability, el the ONR el corlkas awine
clesurenissslhighithy/mgher than ROME, BUt I9ears
little resemblance torthe VIOCOIN OnR data,
unlike ether clesures.
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Conclusions

Low ingress closures are prone to causing
accumulation of Thiols post-bottling due to lack of
oxygen ingress to oxidize Thiols to disulfides.

The precursors for the Thiol production are caused by
the yeast fermentation rather than the winemaker
and are largely genetically predetermined by the
yeast.

Copper fining can remove most sulfidic notes pre-
boettling (IH2S and Thioels), but cannot remoeve the

post — boettling Thiol precursors — DIS and ThicAc.
The OTR of cork lies in a zone jJust abeve that of the
lowest ONR screw, cap) closures, and appears, te be
suffificient; tor mitigate this unfortunate post - bottling
reaction.

The variability, off the OTR ofi corlk as a wine closure is
slighitly, higher thamn RONE, but sears little
resemblance to the MOCON ONR datay, unlike other
clesures:

This is due te some chemistrny, and an interaction

between the corlk andiwine, Whichiis  unique to cork
as a closure:
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