WD 03/ 029089 PCT/ AU02/ 00725 1 PROCESS FOR PACKAG NG WNE | N ALUM NI UM CANS
Technical Field This invention relates to a process for packaging wine in
al um ni unwoan®2908¢ al so rel ates to al um nium cans fil | edPeTtAUMRORS
according to the process of the 5 inventjon. Background of the Invention
W ne has been produced since the tinmes of the ancient Greeks. It has been
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nmeans for ' icularly when stored in quantities |ess than one
litre. Wi Illgec\#&?ﬁle@@g&re al rm)s/t uni versally usgd t hey have the
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fragile. For beverages other than w ne, such as beer and soft drinks,

al ternat i valspackteget® gluotinasn menal filteth svithavipelageotding tet the rpnphessaot tHPET)
bottl es have been 15 wi dely adopted. These of fer advantages of | ower
wei ght d IBYEHYr resistance to breakage. It has been proposed to store

Wi ne in su ti .pers. However, attenpts to use such
packagi ng ty%cgéérﬁéﬂavéf\égegg%ﬂd@in general ly unsuccessful. Sone very |ow
qual ity w nes arngid RALBed pRIUCKE RitlceCtile Aithee of ERObALRAT Gredis. TBhREbe&yed
that the reasons for this |ack of success has been the 20 relatively
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reaction pr oductsT(jIg wi ne_and the container on the wine quality, especially
taste. W reathsr. o Thenpicef glasarattlenhas eyolved asythgapreferped sioragremeanydon t o
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phosphori c wecight smhbeing relaticalybfoagiteed col a drinks. This nmay allow the
STy G, O b Rorsges. other than wine, sach a3 beer and Soft dninks, alternative
packages such as metal cans and polyethylenetetraphthate (PET) bottles have been
15 widely adopted. These offer advantages of lower weight and greater resistance to
breakage. It has been proposed to store wine in such alternative containers.
However, attempts to use such packaging types for wine have been generally
unsuccessful. Some very low quality wines are stored in polyvinyl chloride
containers. It is believed that the reasons for this lack of success has been the
20 relatively aggressive nature of the materials in wine and the adverse effects of the
reaction products of wine and the container on the wine quality, especially taste.
Wine is a complex product that typically has a pH in the range 3 to 4. This
compares to beer with a pH of 5§ or more and many soft drinks with pH 3 or more.
However, pH itself is not the sole determinant and it has been found that carbonated
25 cola drinks with a pH as low as 3 may be adequately stored in PET containers. The
low pH is the result of the phosphoric acid content in carbonated cola drinks. This
may allow the satisfactory use of precoated aluminium cans and PET bottles for
these beverages.

It would be desirable to package wine in aluminium cans whereby the quality

30 of the wine does not deteriorate significantly on storage.



t hese beverages. It would be desirable to package wine in alum nium cans
whereby the quality 30 of the wi ne does not deteriorate significantly on
st orage. W0 08829089089 PCT/ AU02/ 00725 2 Sunmary of the | meEmuoono7ehi s
invention provides in one forma processfor packaging wine in alumnium
cans including the steps of: preparing wine characterised in that it has

| ess t han m of free SO2. 5 |less than 300 ppm of chloride and |ess
than 800 pﬁ'_ﬁ%@ﬁl@éi’ﬁi?v?ﬁl?? ng a two piece aluniniumcan body with the
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within the container is at east 25 psi and wherein t nne urface of

the al um nialwinifueoaing dnolutithgathe sps@$i on resi stant coating. 10 Preferably
the wine is further characterised by having total sulfur dioxide |evels

| ess than 250 pprgpaaing wineecharadterisesl ip thatot bandespthaned appm affecad@e i s
further characterised havi ng tot.agl nitrites s tha m total
nitrat es5c | ess t h&H tg@n Béﬂpppb?g‘?hlaﬁae ﬁﬂgﬁe& tﬁzggé&@ RBI @gﬁﬁf%‘%i?and acidity
calculated as t -ari_c e, in i | ] :
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resistant coati Rgith 8nalim@iioRs elosaRAGicAGthaPHef preabliné whiinhgrdshAsiaenid 8f
sealing with the closure has the conposition nitrogen 80-97% v/v, and

car bon di oxi de 2ef025\psv andiwheareist theahyent dvefagernd the abembowat is dobtedowghtahe
two piece can body is filled 20.with the wi ne whereby the headspace after
sealing is predSRIRSION IGSIERNEEMAHISXI de. Preferably the naxi num oxygen

conentygl e, ST Sk A K PSLEL T T 0BT oo
Preferabl y 1t s te3dsRe250 hpi, nd Btbreipréfetdbly 00pm.s i n the range 2-5mm
Preferably the wine is further characterised by having total nitrites less than 1
ppm, total nitrates less than 30 ppm, total phosphates less than 900 ppm and acidity
calculated as tartaric acid in the range 6g/litre to 9g/litre.
15 Preferably the wine is chilled before filling.
Preferably the corrosion resistant coating is a thermoset coating.
Preferably the headspace after sealing with the closure has the composition
nitrogen 80-97% v/v, and carbon dioxide 2-20% v/v.
Alternatively the wine is carbonated before the two piece can body is filled
20 with the wine whereby the headspace after sealing is predominantly carbon dioxide.
Preferably the maximum oxygen content of the headspace is 1% v/v.
Preferably liquid nitrogen is added just prior to the seaming of the closure to
the body of the can.
Preferably the headspace for a 330 millilitre can is in the range 2—5mm.
25 Detailed Description of the Invention
The wine required for the process of the present invention may be prepared
by the use of particular viticulture and wine making techniques as are described
below. Alternatively the wine may be prepared by treating wine with higher than
specified levels of constituents and removing or lowering the content of these
30 constituents to those required for the present invention. In this invention the term

“wine” is used quite broadly and includes still and sparkling wine as well as



25 Detail ed Description of the Invention The wine required for the process
of the present invention nmay be prepared by the use of particular
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Alternatively the wine may be prepared by;treating wine with higher than
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chem cal harmonious balance” within itself. With the correct ratio of grapes, leaves, canes,
15 wood and roots within this balance occurring, minimal chemical intervention is
required.

Excessive irrigation’s legacy is an “out of balance” crop. A crop where there
is a far too abundant canopy produces shaded fruit and in turn late ripening. Also
excessive irrigation prior to harvest overloads the berry with water and chemical

20 uptake, which alters the berry’s natural state. Again this often requires a chemical
counter measure further down the processing line. Drip irrigation with a constant
electronic soil moisture monitor is the preferred option.

Preferably grapes will be hand picked (with careful attention not to
excessively damage the fruit) and should be harvested in a cool (8°C-16°C)

25 environment, preferably at night. Baume in the 13.0-14.0 range with pH 3.1-3.8
for “reds” and 10.0-13.0 Baume and pH 3.0-3.5 for “whites”. Minimal sulfur
dioxide dusting is required so as to minimise wild yeast degradation. It is preferred
to rely upon the wild yeasts for fermentation.

For red wines crushing and de-stemming should occur as soon as possible

30 and preferably within 12 hours of harvesting. De-stemming before crushing is

highly recommended so as to produce a higher quality wine. The advantages are an



counter neasure further down the processing line. Drip irrigation wth a
constant electronic soil noisture nonitor is the preferred option.
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fermenting, only stability and quality. After de-stemm ng and crushing the
must is puneguir¢rmoents ahdramamiatinosulfesdiokijdesatjdigomd with tartaric acid,

yeast |evels adjysted tao requirenen and a m ni num sul fur _di oxide .
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(every 10-12 hours) at regular intervals and "maintaining an anbi ent

t enper at ur ecomiplefeprugar faxtreinyat®mC i s crucial in the 15 fernentation
process. Dry-cap can_ all ow oxjdisation and_hi gher or | ower tenperatures
create their owPunshing sloym the skarsréerstglPulLdrousi)apt Iregylaguptesyals and

maintaining an ambient temperature of approximately 25°C is crucial in the

15 fermentation process. Dry-cap can allow oxidisation and higher or lower
temperatures create their own nemesis on the fermenting juice. Stability during
maceration being the key element during the next 14-21 days. Baume is constantly
monitored with a daily reduction of 0.7-1.0 Baume being the “benchmark”. When
the Baume reaches 0°-1° the pomace or grape mass is “basket pressed”.

20 Pressing requires careful and astute monitoring. Over-pressing creates heavy
astringents, phenolics and heavy coarse tannins. Balance pressing alleviates the
need for eventual heavy chemical fining, unnecessary blending and chemical
intervention.

At this stage the combination of free run juice and pressed juice is

25 transferred to pre-sulfited, sterilised used or new American Oak, French Oak stored
in a naturally controlled temperature environment. The temperature range is 15°C —
25°C. After filling, the barrels are hit a few times with a rubber mallet to dislodge
air bubbles and refilled to within 25mm of the barrel opening. The barrels are fitted
with an air lock and the fermentation is allowed to proceed within the barrel. This

30 process takes 3-4 months to complete (the time factor dependent on the humidity
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15 Frequency of racking is a contentious issue, a time frame of every two to
three months in the first year is quite acceptable although in reality factors such as
the size of the tank or barrel, temperatures in the cellars and type of wine will
dictate the cellarmaster’s decision. His skill and experience will determine the final
requirements. Egg white fining at the rate of 1-3 per 100 litres is required to

20 enhance the settling of the suspended material.

After ageing in casks for 12-18 months, racking at least 3—4 times,
analysing, tasting, lightly sulfiting, (if 100% necessary) acknowledging the wine is
sound, free from fermentable sugars and has completely undergone malo-lactic
fermentation the wine is ready for blending. This is the final reward for the efforts

25 put forth in the preceding 12—18 months and the months leading up to harvest.

For white wine the grapes are de-stemmed before crushing. The pH of the
juice adjusted to pH 3.0-3.4 with tartaric acid. Skin contact time dependent on
grape variety, sourcing region, ambient temperature and the quantity of tannins or

astringent phenolic requirements. The must drained under carbon dioxide addition.



conformty. Sulfiting requirenments at this stage are thus nore precise. 15
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is in the rcaordes)nited:s andsfates angtlessithan dariptesonbat magimeen 0.4 and 0.8
Baunme is the goat}m After fernentation, .t(ge Wi ”E' set.tli and racked under
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total sulfur dioxide level |less than 250 ppm The | evel of anions that may
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15 agent. Typically the film thickness used is greater than that used for beer or soft

drinks. Typically 175 mg/375 ml cans have been found to lead to a suitable film

thickness. The internally coated can is baked at temperatures typically in the range

165-185°C for twenty minutes. It is important to ensure a well cross linked

impermeable film to ensure excessive levels of aluminium are not dissolved into the
20 wine on storage.

The can filling process involves the addition of approximately 0.1ml of
liquid nitrogen just prior to seaming the closure of the body. The internal pressure
in the can is approximately 25-40 psi.

Alternatively the wine can be carbonated by mixing the wine with carbon

25 dioxide gas in equipment known as a carbonator. This type of equipment is well
known and is extensively used in the soft drink industry.

As previously discussed, the storage stability of the wine in the aluminium
can is vital. In contrast to bottled wine where the headspace includes oxygen, the
headspace in the cans of the present invention have very low levels of oxygen. This

30 means the wine does not “age” on storage.



The two piece cans suitable for the present invention are cans that are
currently used for soft drink and beer beverages. The can |linings are al so
simlar wod3arm®stypically an epoxy resin conmbined with aPCorAmmkdehyde
based crosslinking 15 agent. Typically t filmthickness used is greater
than that used for beer or soft drinks. Typically 175 ng/375 m cans have
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visual inspemilign of the cans, 6 cans |nverted and 6 cans upri ght per

vari abl e. Visual inspection i ncI udes | acquer conditions, staining of the
| acquer and seam condition. Sanples alablwlbe retained for 12 nonths.

Sensory evaluation—uses a recognised objective systemby a tasting-panel.
Storage ° Brix (26”C) Orientation | = Al mg/L p
Initial 6.7 - 0.5 3.40
3 months 6.9 Upright 0.65 3.47
3 months 6.5 Inverted 0.68 3.47
6 months 7.0 Upright 0.72 3.49
6 months 7.0 Inverted 0.68 3.50

This data shows satisfactory storage after six months at 30°C .The acceptable
15 quality of the wine was confirmed by the tasting panel.

Since modifications within the spirit and scope of the invention may be
readily effected by persons skilled in the art, it is to be understood that the invention
is not limited to the particular embodiment described, by way of example,
hereinabove.

20



Results for storage evaluation of a white wine are set out in Table 1. A
white 10 wine has a | ower pH on average than a red wine and is nore severe
test on sworlagzoosstability. Table 1 Storage Brix (20C) OpcemuamthbonsA ng/L
pH Initial 6.7 - 0.5 3.40 3 nmonths 6.9 dJpright 0.65 3.47 3 nonths 6.5
Inverted 0.68 3.47 6 nonths 7.0 Upright 0.72 3.49 6 nonths 7.0 Inverted
0.68 3.50 %élgﬁa shows satisfactory storage after six nonths at 30C The
accept abl e lity of the wine was confirned by the tasting panel.
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corrosion resistant coating. 2. A process as defined in claim2 wherein the

wine is further conmsaotresistand cbgtingl0 havi ng total sul fur dioxide |evels

less than 2250 pe\mprocess as defined in claim 2 wherein the wine is further characterised by
10 having total sulfur dioxide levels less than 250 ppm.

3. A process as defined in claim 2 wherein the wine is further characterised by
having total sulfur dioxide levels less than 100 ppm.

4. A process as defined in any one of claims 1 to 3 wherein the wine is further

characterised by having total nitrites less than 1 ppm, total nitrates less than

15 30 ppm, total phosphates less than 900 ppm and acidity calculated as tartaric

acid in the range 6g/litre to 9g/litre.

5. A process as defined in any one of claims 1 to 4 wherein the wine is chilled
before filling.
6. A process as defined in any one of claims 1 to 5 wherein the corrosion
20 resistant coating 1s a thermoset coating.
7. A process as defined in any one of claims 1 to 4 and 6 wherein the headspace

after sealing with the closure has the composition nitrogen 80-97% v/v, and
carbon dioxide 2-20% v/v.
8. A process as defined in claim 7 wherein the wine is carbonated before the
25 two piece can is filled with the wine whereby the headspace after sealing is
predominantly carbon dioxide.
9. A process as defined in any one of claims 1 to 8 wherein the headspace for a
330 millilitre can is in the range 2-5Smm.
10. A filled wine can prepared by a process as defined in any one of claims 1 to
30 9.

11. A filled wine can as defined in claim 10 wherein the wine is a still red wine.



3. A process as defined in claim2 wherein the wine is further
characterised by having total sulfur dioxide |levels |ess than 100 ppm 4.
A processwastzfosned in any one of clains 1 to 3 wherein Po#/Al0R@072S
further characterised by having total nigrites less than 1 ppm total
nitrates less than 15 30 ppm total phosphates |ess than 900 ppm and

acidity calcul at s;tartaric id.i.n the r [litre. to 99/ litr 5.
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chilled before{ijeling. 6. A process as defined in any one of clains 1 to
5 wherein the corrosion 20 resistant coating is a thernoset coating. 7. A
process as Ifefi nedilled wine careailefihad imsclairh d Mdwhetinb thdhedms {3 danbormed sgdhce
after sealing with the closure has the conposition nitrogen 80-97%v/v, and
carbon di oxi de 2vim@% v/v. 8. A process as defined in claim7 wherein the
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process as defi Ll i@y one of clainms 1 to 8 wherein the headspace for a
330 mllilitre canis in the range 2-5nm 10. A filled wi ne can prepared by
a process as defined in any one of clainms 1 to 30 9. 11. Afilled wi ne can
as defined in claim10 wherein the wine is a still red wine. WO 03/029089
PCT/ AU02/ 00725 9 12. Afilled wine can as defined in claim10 wherein the
wine is astill white wne. 13. Afilled wine can as defined in claim10

wherein the wine is carbonated red wine. 5 14. Afilled wine can as
defined in claim 10 wherein the wine is carbonated white w ne.



