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res debate used to be quite straight-
Corks were bad becausc of the high
of musty taint, but consumers liked
ontrast, screwcaps were good because
 taing wing, but consumers didn’t like
ause of their low-rent image. And
s an almighty squabble between the
traditionalists on the anc hand and the
% crusaders on the other.

Recent developments have made this rather
cosy picture appear hopelessly simplistic. A
offshoot of the cork wars has been thac scien-
tists have begun 1o Yook more closely at what
happens to different wines sealed with a
range of different closures — post-bottling wine
chemistry has become the hot topic in the trade.

An encouraging sign has been that the cork
debate is increasingly relying on discussions
based on data, rather than just on strongly held
belicfs, prejudices and anecdotal reports. In this
whistle-stop tour of the current state of the
closure debate, Tl be focusing on four new
chunks of data that have recently appeared:
results from a favlts clinic, rwo scientific papers
and a consumer survey. 4

IWC results

The first of these new contributions consists of
the resulis from the faults clinic ar Wine
International’s 2005 International  Wine
Challenge (TWC) for which the red wine results
start on p42. This is a useful data-coflecting
exercise becanse a ot of wines are being opencd
at once under controfied conditions. The faults
clinic is the destination for any wines that the
tasting teams suspect are faulty: they are
labelied with a description of the suspected
fault, and lined up to be re-tasted by one of the
superjurors. The fact that two of threc experi-
enced tasters have diagnosed a fault, which is
then confirmed by a highly expericnced supet-
juror, presumably reduces any false positives
and adds a degree of robustness to the data. Tris
fikely that any false identifications of taine will
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be balanced out by occasional rogue hottles
which are missed by the tasting teams,

Over two weeks in April and May 2005,
some 9,450 wines were opened at the fWC and

closure type was recorded for 7,375. in the table”

(see p35), Pve included information only from
those wines where closure type was noted (this
information was supplied by the producers who
submitted the wines; again, a potential source of
ecror, but not likely to be a significant onch

The ficst statistic that stands out is the relative
proportions of the differeat closures now in use.
The 1WG looks at wines currently on the market
or s00n o he released. Because many wines only
reach market a year of two after vintage, there’s a
slight time lag here: the proportions of the vari-
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-Pater Gocldan, AWRI

ous closures used represents the situation a year
or two ago, Since then, things may have changed.

Natural cork is still the predominant closure,
sealing 72% of the bottles. Screwcaps atud
synthetic corks are almost neck and neck,
sealing 11.8% and 12.3% of wines respectively;
there is still a role for technical corks {cork-
based manufactured  closures, such  as
agglomerates, twin tops and branded closures
like Altec and Diam), which nestled in just over
4% of all bottle secks. Over the next couple of
years, I'd expect to see the proportions of wines
sealed with non-cork closures rise.

The most significant data point here concerns
the proportions of wines showing musty raint.
On the {aults clinic report sheet, these are actu-

The pros and cons of corks and screwcaps
~ have been much debated, but it seems the
" closure issue is much more complex than it
" first appeared. JAMIE GOODE reports on the
latest research and results from the 2005 WC,
and suggests the cork wars are far from over

ally recorded as “TCA’ This is the abbreviation
for 2,4,6-trichioroanisole, the musty-smelling
compound largely responsible for cork raint.
However, as journalists attending the recent
wine faults clinic - presented by renowned wine
scientist Pascal Chatonnet, and sponsored by
cork company Amorim - will now know, we
can’t be sure that musty-smelling wines are
tainted by TCA. Chatonnet presented wines
doctored with varying concentrations of TCA
and TBA (tribromoanisole}, and they are just
about indistinguishable. TBA, however, isnta
cork-borne contaminant, B is formed from a
precursor compound, tsibromophenol {TBP),
which is widely used as a timber preservative.
Many winerics with wouod in their construction,
or which use wooden pallets (80% of which are
reeated with TBP), are at risk of contaminating
their wines with TBA. TBP use is stifl
widespread, and Chatonnet expects that this
sort of environmental contamination of wine
will become an increasing problem.

The reason for all this rather technical discus-
sion is because the results from the WG are
highly refevant to this debate, Previous large
surveys of musty taint have shown that very few
non-cork-sealed wines arc rainted. This casts
doubt on the significance of environmental
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sources of taint. i environmental contamina-
fion of wines with TCA or TBA is indeed a
problem, it will affect wines independent of
closure type. Musty taint in wines sealed with
alternative closures is environmental in origin:
either thie wine has been contaminared during
the winemaking process, or the clasuee has
picked up TCA from the envirenment and ther
Lransmitted it 10 the wine, Howeves, in this case,
an alarmingly high 2.9% of the wines sealed
with synthetic corks and just a few {0.47%])
seated with scresveaps showed musey raint.,

Is this really environmental congamination?
il su, we might expect it (o he affecting hoth
syntheric- and screwcap-sealed bottles alike.
There are two explanations for this surprising
vesuit, Firsy, wsters woere derecting musty raing
when none was present (fadse positives), and the
discrepancy berween this false-pusitive rate
between the synthetic cork-sealed bostles and
the serewcapped ones is explainable by the
strong visual cue — even under ‘hlind™ tasting
conditions. it is possible to differentiare screw-
capped bortles from others, and we all know
that screwcapped wines are taint-free,

Second, synthetic corks are good at picking
up faint compounds. and it is possible that if
there is any taing i the winery, this could be
absarhed by the closures and thus sransmitred
to the wine, while the screwcaps haven't done
this. If 2.9% of synthetic cork-sealed botdes
eaffer from environmental contamination with
musty-smebling compaounds, a similar propor-
tion of natural cork-sealed ottles are also
likely to be suffering from environmental taini.
The real rate of cark-horne taint would there-
fore be around 2%, and not 3%.

OFf course, more studies are requised hefore
we can draw conclusions, and there’s also the
possibility that producers may have submitted
cork-sealed wines, yet marked them down as
seafed with synthetics on their entry farms: it
isnt possible for the IWG staff to check adl
40,000 botstes ifour of each winel

Another interesting statistic seveafed by the
faults workshop concerns she incidence of raint
from natural corks. la 2003, this was 4,8%:;
how does this compare with previous years? In
2062 it was 4.6%, and in 2003 it was 4.9%.
Coasidering the large sample sizes, these data
are remarkably consistent. What they show is
that, while cork companics have been busy
trying to combat taint, as of the wines on the
market now: (which, on average, will be sealed
with closures manufactured two years agol, the
henefits are yet  be realised, and stith one in 20
cork-seated hottles on the macket exhibits musty
saint — an unacceptably high level.

Finally, it’s interesting to sec that very fow
serowcapped-seated winesare being identificd as
showing ‘reduction” faults. Morc on this later.
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The Australian
Cigsiyre Fund Stucy
For a long time, the key guestion in the closure
dehate has been whether oxygen rransmission
through the closure 15 over a good thing for
wine, Or, o put it another way, is a rorally
hermetic seal, such as that provided by o glass
ampavle, the perfecr closure? Tn February
2005, the publication of a study from Australia
Caimed o answer this guestion once and fox
1L, It was sponsored by the Australian Closure
Fund (ACEF), which had feen established is
2003 by Clare Valley winemaker Jeffrey
Grosset with 2 view 1o sapporing scientific
atremprs to address this complicated topic.
The first press refease that accompanied the
ACF publication cluimed  sucgess an firsr
atempt: the results, it stated, proved that

oxygen s not necded for ageing of red wines.
Wincs apge just as well under 1he relarively tight
scal provided hy screwcaps 45 they do uswder

Stopping the gap:a growing number of wine
producers now use syathetic corks to seal bottles

corks, which atlow mare oxygen EANSBHSSION.
However, according to some indusery figures
with relevant expertise, fhese conclusions aren
supported by the dara inchaded i this study.

There are three congtituent parts (o the ACF
paper. First, i infiows the evolution of a yed
wine { 1996 Peufolds Bin 339) sealed with faur
different closures: namural cork, a tin-lined
screweap (which has very low oxygen TEALSDS
sigh propertics) and wo synthetic closures.
Then it foaks at how four different vintages of i
sparkiing red wine have evolved usder crown
cap: a slightly tangential bit of in formation that
isn’t relevant to the main point of the papen in
part because we don’t know what pre-hotrhing
treatnient thy sparkbing red was subjected to,
and also because crown caps, Jike sereweaps,
have varying levels of oxypen transmissian
depending on the lining material, Finally, daga
on the oxygen [ransmssion propertics of the
clostires used i the study are presentedd.

What do the data show? Fiesg, sensory analy-
«is shows that there is no significant difference
besween the Bin 389 scaled with cork or serews

cap, with the exception that the screweapped
hotties are significantly higher in ‘reduced”
characters. The synthetic-sealed hottles are
more oxidised, more developed, Jess spicy and
show less fruit intensity, Chemical analysis
chows that the screwcapped hottles rerain she
highest levels of free sulphuy dioxide, the corks
a bit less and the synthetics the lawest. Free
subphur  dioxide tevels are an estabiished
proxy’ measure of how oxidised & wine is, and
the logical conclusion from this part of the
study is thar: (1) synihetics are allowing larger
amonngs of oxygen inte the wing, causing it iv
age more vapidly; (21 carks are sealing against
axygen eatry very nearly as well as scrowcaps;
andl (3} the nnly consequenee of the tighter seal
of sorewcaps at this stage is the deveiopment of
reduced aromas.

“This is where we reach the most comtroversial
past of the paper. The authors have used a
machine knawn as Mocon 16 Measure the
oxygen permcability of the different closures
used. Dorrles are sealed as pormal, but then the
necks are cut off and the Macon measures the
passage of oxygen through the closure. It needs
to he emphasised thatwe e radking abous the
passape of tiny, vet significant, armuounts of
oxygen here. Thirgy-five randomly selected
natural corks were tesied chis way, amd the data
show a range of pm‘mcnhi\ilic::. from just over
1cc o less than (.00 1ec uxygen transfor per
cork per day. Using the same technique,
syntherics showed a consistent permeability of
around 0.01cefday and serewdaps Jess than
0.00 t¢c/day, From this, the authors conclude
that if the sereweapped bottles and cark-sealed
Iyortles raste the same after seven years but have
heen exposed o widely iffering levels of rrans-
mitted oxynen, OXygen transmission 35 not
requeired for wine ageing.

But something is wrang here. if the Mocon
MCASUTEINCIHS #IC COITCCt, then they don't fit
with the dara on free sulphur dioxide levels,
which suggest that, o averags the corks seal
betrer than the synthetics used in this study.
Richurd Gibsan, & wine scienist from Australia
with expertise i closures, asserts that the
Mocon measurements are (@ blate for this
discrepasicy. He points out that dry covks, as
used in the Mocen machine, are knowa 1o he
much mare permeable than wetted ones, and
pxygen ransmission is tower and much less
variable when wine is in contact with the cork,
1f we secept this, then the resties suddendy fit
mueh berter: the screweapped and cork-sealed
oteles taste the same after seven years hecause
the screweap and cork are doing a pretty similar
job. The synthetics are scaling fess well, and this
is reflected by ehe resuits af the sensory analysis
whese the wines taste oxidised.

What aboui the 1,000-fold variation in cork
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- Pater Godden, AWH

W fault clinic results 2606

Gorked: scientist
faults; naturai cork {eft) is still papular with consumers

perform
this also reliable? Not accor

and chemise Dr Alan Limmes,

ance shown by the Mocon machines? Is
Jing to wineaker
from Stonecroft
o New Zealand's Hawke's Bay. 1, in fact, we

fiad a variation of 1,000-fold at these fevels,
individual wines would be nnrecognisable.
They would reflect the cork more than the
wine. And ver, we can generally agree on the
character of a particular aged winc.”

The surprising chsery
was the appearance of 1€
screwcapped bottles, ‘Re

ation in this ACF study
duced characters in the
duction’ is 2 term used

Total number.of wines sealed
with each closure

Number exiiiting musty taint
Oxidised

Retuction

Yolatllity

Unctean

. .
CLOSURE TYPE
5,304 313 850 908
256 (4.8%) 16EI% | 4(047% 26/(2.9%)
B8{1.1%) 2064%) | 2(0.24%) 6 (0.66%)
19{0.36%) 1(0.329%) | 1(0.12%) 1({011%)
- 8{0.17%) 1(0.32%) 0 2(0.22%)
~ 21{0.A%) 0] 1A 200119

s at Amorim's laboratories (above) use a FANGE of suphisticated techniques to test for wine
despite a high incidencs of musty iaint

tes describe the presence of sulphur-containing
compounds formed by reducing conditions (the
relative absence of oxygen) in wines. These
sulphur compounds are formed by yeasts under
stressful fermeatation conditions, where they
produce hydrogen sulphide. This can lates he
transformed inso thiols {also known as smereap:
tans), many of which have undesirable smells.

Screwcaps don'tcause reduction: it’s just that
\with their super-tight seals, tin-lined screweaps
gencrate a very Jow redex potential in wine,
and can thus encoutage changes in sulphur
compound chemistry that encourage the devel-
opment of reduced aromas. There's currently a
heated debate among wine seiensists about
whether reduction is a winemaking problem or
an unavoidable side effect of using tin-lined,
tight-seaiing screwcaps.

Winemakers can avoid sulphur problems in
hottled wines by managing fermentations more
carefully {so that fewer sulphur compounds arc
produced by the yeasts), and by coppey fining.
But this is casier said than done. Whilc copper
removes mercaptans, it doesn’t ghiminate disul-
phides, which can hang acound unnoticed.
Then, given the riglht redox conditions {in this
case lack of oxygen under 2 super-tight closurcl,
the result further down the road caa be more
smelly mercagrans.
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CLOSURES

Anather problem with copper fining is thatit
s not selective for bad sulphides. Some sufphur-
containing compounds arc heneficial for wine
arama. For example, there are some thiols that
have zecently been implicared in the varieral
arome of Sauvignon Blanc, and you do not
really want to strip these out with copper fining.

But how much of a problem is reduction i
serewcapped wines? While some critics and
wine judges scem o he bumping into screw-
capped wines with reducton faults alt the ume,
it sn'r a problem according to the FWC fault
clinic data, showing up in just | of §50 wines
sealed this way, The jury is stll out.

The Australian Wine Research
institute (AWRI) closure trial

The second imporrant paper to be published
contains the Jatest rownd of resules from the
AWRI closure crial, This trial, involving a
Semillon wine boattled with a range of different
closures, has now been running for five years,
and the latest dara set is from 63 months post-
bottling. Interestingly, i sensory analysis the
wines all cluster quite tightly by closure fype,
Jeading to the rentative conclusion that the choice
of closure is more important than most peopke
have previously reatisec.

The AWRDs Peter Godden emphasiscs that,
‘the most important outcome of our trials is 1o
demonsteate that by changing the closure one
elfectively creates “diffesent wines™, and thas the
differences  between  those  wines  can he

profound’. This leads to a tantalising question:

el #44.0) 20
‘nfofwinginteligenceicom” -

could it be that the cheice of closure is mare
importtant than terroir? Godden suggests this:
“Changes that accur in wine after bottdingcan be
of far preater magnitude than many vineyard and
winenaking variables.”

Soin contrast to the conclusions offered by the
authors of the ACE study mentioned abave, that
oxygen isn't needed for wine ageing, the resules
from the AWRI study indicate that the aisount of
oxygen transmission by the closure is an impor-
rane variable, and a glass ampoule, which would
allow zero oxypen transfer, is net the ideal
closure. The critical question has now beconte
ane of just how nuch exygen transfer is desir-
able. “The future is to use OXYgen ingress
creatively, says Godden, *as small differencescan
have a big effect on how wine develops. The
amount of oxygen sequired for aptimal develop-
ment will be differert for cach wine, and
understanding this, and other bottling variables,
is the sex step.’

Wine intelligence consumer
atiitudes survey
Late in 2004, Wine Intelligence published a
survey of consuner atritudes rowards wine
isortie closures. This was an independent survey
of some 25,000 wine drinkers. Of these, just
1,018 said they were aware of different kinds of
closures and thus were cligible for this studly.
The eonclusibns made inveresting reading,
tirst of all, consumers still quite like cork: 35%
said they liked buying wine witly a natusal cork
closure, 29% said the same for synthetic corks,

whereas only 18% said they actually liked
buying wines sealed with a screwcap. When it
came to negaive responses, only 3% said they
didn't like buying natucal cork-sealed hottles -
despite the tains problem - while more thanr a
third (36%:) were opposed t0 sCrewWCaps.

However, the survey showed thag this
proportion of anti-screwean consumers had
reduced from 59% the previous year, a signifi-
cant turn-around. The authors of the report
supgest their results indicate that “closures are
Josing their impactasa factar in the purchasing
decision of UK consumers’, But the fact that of
25,000 wine drinkers anfy 1 g claimed to be
aware of the closures issue is perhaps more
relling;: this suggests that coNSUMers &¢ More or
Jess oblivious to what's in the neck (or around
and above it} of theit wine bottles.

Future steps?
These contributions to the closare debate look
set to provoke more discussion. One fature step
might be for closure manufacturers 1o brand
their products. Then we could see where proly
lem closures originate, and conversely, cork
companics doing work o climinate taint would
have some direce reward for their work. This
would also alfow the trade and consumers o
differentiate berween different eypes of screw-
cap and synebetic cork, for example, alf of
which will have different properties. Also, there
is the prospect of supplying winemakers with
closares engineered to have varying permeabili-
tics, which can then be matched with the
winemaking goals and the style of wine.

1t may be thar, soon, closures will be seen as
part of the wincmaking process itsetf, and just
as winemakers talk about the grape varicty,
vintage conditions and the rype of oak used.
they’ll be mentioning the closure used o seal
the wine. One thing is for certain: the closures
debate is more nuanced than just cork versus
screwcap, and it looks set o sun and ran. G
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