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PROCESS FOR THE STABILISING OF ALCOHOLIC DRINKS AND PRECURSORS
AND DERIVATIVES THEREOF

DESCRIPTION
FIELD OF THE INVENTION

The present invention refers to a process for the stabilis-
ing of alcoholic drinks, in particular wines, and of the precur-
sors (for example fruit Jjuices and musts) and derivatives (for
example vinegar) thereof, imparting thereto colour stability and
stability in oxidation conditions.

BACKGROUND OF THE INVENTION

Various alcoholic drinks, but particularly wine, once pro-
duced and bottled, may undergo further processes. Subsequent
positive processes during ageing impart more interesting sensory
features, especially for high-quality or very-high-quality
wines. However, there are also negative processes, which lead to
impair the wine quality.

Oxidation reactions take place in the bottle in the pres-
ence of small or very small amounts of air, normally in the
presence of iron and/or copper ions. Such reactions cause com-
pounds responsible for the organoleptic gqualities of a wine,
such as flavours, pigments and tannins, to degrade. It is suita-
ble for the wine to be stabilised with respect to these oxida-
tion reactions. Up until today, the most effective strategy has
been that of reducing or removing metal content in wine. In this
sense ferros cyanidation 1is highly effective; however, such
process 1s extremely delicate, since too small an amount causes
the wine not to be stabilised and too high an amount, with the
resulting presence of deposits, leads to health damages. For
these reasons, such practice is now virtually abandoned and has
been almost entirely replaced by a series of measures 1in the
manufacturing stages, aimed at avoiding contact with metals or
at the use of coadjuvants, such as caseinate, which adsorb and
remove part of the metals. In any case, the procedures are less
effective than ferros cyanidation.

Another fundamental aspect of wine is the colour thereof.

In red wine the colour is due to a series of phenol complexes,
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found in wine and coming mostly from the grapes skins. Over
time, such complexes tend to polymerise and to form a precipi-
tate. Such drawback today is faced with specific tub procedures,
such as microoxigenation, ageing, clarification, refrigeration
and others. In other cases gum arabic is added.

However, the most common instability seems to be the one
due to potassium bitartrate, generically called tartaric insta-
bility.

At the wine pH, the naturally occurring tartaric acid in
wine is dissociated in various forms; the prevailing one is hy-
drogen-tartrate or bitartrate (HT ) which reacts with potassium,
itself contained abundantly in wine. The tartrate ion (T27)
reacts instead with bivalent cations, in particular with cal-
cium.

Wine has a concentration of these anions often exceeding
the solubility product thereof, which determines a state of
oversaturation. A meta-stable situation hence occurs, in which
there 1is no tartrate crystal forming and precipitation due to
the simultaneous presence of other agents which act as protec-
tive colloids. However, also a slight change of the environmen-
tal conditions, for example a temperature drop during transpor-
tation and storage, can change the equilibrium and lead to crys-
tallisation phenomena in the bottle, with the resulting forma-
tion of precipitates.

Instability with regard to these phenomena is measured with
various tests. The most common one is the electric conductivity
drop, measured in AuS/cm. The smaller this wvalue, the more sta-
ble to tartaric precipitation the wine.

So far various strategies exist to reduce to a minimum this
risk. In certain cases, before bottling, wine is brought to a
temperature below 0°C, possibly adding bitartrate crystals, so
that precipitation occurs before bottling and the wine can be
bottled after filtering. Although conceptually simple and widely
used, however, this strategy has the big drawbacks of employing
large amounts of energy to reduce and keep the temperature low,

of considerably extending processing times and of requiring spe-
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cific equipment which increases the investments necessary for
the management of a wine cellar.

Another strategy is that of removing from the wine part of
the excess cations; the preferred technique to actuate this
strategy is electrodialysis, which, however, also implies costly
and delicate equipment, difficult to be available for small man-
ufacturers, and which implies high water consumption and the
creation of large amounts of wastewater.

Finally, the last strategy consists in adding crystallisa-
tion inhibitors. This path is preferable to others, since it has
no adverse environmental effects and can be applied also in very
small companies. From as far back as the ‘50s, the use of meta-
tartaric acid has been suggested and adopted, a substance ob-
tained through esterification by thermal processing of tartaric
acid, capable of inhibiting the formation of bitartrate crys-
tals. The limit of metatartaric acid, which is inexpensive and
easily employable, is the short duration of the inhibiting ef-
fect, which tends to disappear after a few months, especially
following accidental heating of the wine.

In order to inhibit crystallisation, mannoproteins with
specific molecular weight are employed, extracted from yeast, as
proposed by Maine and Dubordieu as well as by Lankhorste et al.

The limit of this technique is the high cost of the product
and the wvariableness of results in certain wine types.

Another inhibitor recently authorised in Europe is carbox-
yimethylcellulose (CMC), a polymer obtained by chemically treat-
ing cellulose. It 1is inexpensive, but in red wines it often
causes colour precipitation, in addition to giving sporadic fil-
tering problems and to being little effective in highly unstable
wines.

Gum arabic i1s another tartaric stabiliser used before bot-
tling, even though with a gentler effect and, individually, not
sufficient to avoid precipitations in the most critical wines.

US 2010/0119671 Al discloses a composition for wine stabi-
lising against the precipitation of tartaric acid salts, com-

prising at least 2.5% of a mixture of peptides having a molecu-
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lar weight ranging between 3,000 and 10,000.
SUMMARY OF THE INVENTION

According to what has been set forth so far, it would be
desirable to find an approach which allows, on its own, to ob-
tain full-scale wine stabilisation, preferably without implying
excessive costs, with no risk of harmful agents remaining in the
wine, with effects as long-lasting as possible and which imply
the production of acceptable levels of wastewaters and modest
water consumption.

Such object is achieved, according to the present inven-
tion, through a process for the stabilisation of alcoholic
drinks and precursors and derivatives thereof, consisting in
adding thereto a composition containing polyglutamate and/or po-
lyaspartate.

BEST WAY TO CARRY OUT THE INVENTION

The present invention refers to a process for stabilising
an alcoholic drink, such as wine, vermouth, liqueurs and the
like, a precursor, typically a fruit juice or a must, or a de-
rivative, such as typically vinegar. The stabilisation obtained
is not only against tartrate precipitation, but also for colour
stability and against oxidation. Such process basically provides
the use of a composition containing polyglutamate, polyaspartate
or a mixture of the two substances.

These substances belong to the class of polyamincacids, po-
lymers the repeating unit of which is an aminoacid. These sub-
stances are perfectly biodegradable and non-toxic. Polyglutamate
and polyaspartate are substances known per se. In particular,
polyaspartate is used nowadays as a component of insecticides,
fertilisers, detergents, as well as being an additive of cement,
an anti-corrosion and limescale-removing agent. A particular use
is in water treatment. However, neither of the two compounds em-
ployed according to the present invention has ever found appli-
cation in the wine industry. Preferably, the average numeral mo-
lecular weight of such polyglutamates and polyaspartates ranges
between 1,000 and 30,000.

Without wanting to be bound to theory, it is believed that
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the stabilising action is due to the high charge density of the
two compounds, such as to change the electrochemical balances of
the solutions it is a component of. Furthermore, a chelating ef-
fect is assumed towards cations and positively-charged agents in
wine, so that they are believed to reduce the ability to inter-
act with negatively-charged molecules.

The composition is added to the drink during the treatment
thereof, before the final bottling.

The present invention is now illustrated in greater detail,
with reference to some examples. They refer to tartaric stabil-
ity (examples 1, 2 and 3) and to colour stability (examples 3
and 4).

The composition is added to the product to be treated so as
to reach a concentration between 1 and 100 g/hl.

If the composition is used in powder, it is added to a
small amount of wine or of water, for example so as to obtain a
1:5 v/v dilution, agitating until full dissolution. The solution
obtained is added to the liquid to be processed.

If one starts from the liquid form, it is diluted in a
small amount of wine or water (for example 1:5 v/v) until it is
homogeneous and then it is added to the liquid to be processed.

The addition is preferably made after the finishing classi-
fications, a few days before bottling.

EXAMPLE 1

Some samples of different wines, white and red ones, have
been treated with a series of substances, adding 5 g or 10
grams, respectively, of a series of different stabilisers for
each hectolitre of wine. Wines having high instability with re-
spect to tartaric precipitation have been chosen, since such
wines, before the treatment, have AuS/cm above 30. A value of
ApS/cm below 20 is considered acceptable. As stabilisers, meta-
tartaric acid (BRMT), carboxymethylcellulose (CMC) and sodium
polyaspartate (PAA - according to the present invention) have

been used. The results are reported in Table 1.



WO 2012/136554

PCT/EP2012/055601

Table 1. Stabilisation of some wines with different substances.

Data in AuS/cm at 30°C

Wine As + 5 + 10 + 5 + 10 + 5 + 10

such |g/hl g/hl g/hl g/hl g/hl g/hl
AMT AMT CMC CMC PAA PAA

Trebbiano [230 19 13 51 33 20 16

Chardon- 146 14 12 28 22 15 10

nay

Sangiove- |68 14 10 68 33 15 14

se

Cabernet 115 13 15

Trebbiano [230 21% 14+

Verdic- 126 135** 12**

chio

*The additives used have undergone a thermal treatment at

80°C for 3 hours.

** The additives used have undergone a thermal treatment at
40°C for one day.

It can be immediately noticed that the effectiveness of
polyaspartate, the dosages being equal, is at least the same as
that of metatartaric acid and greater than carboxymethylcellu-
lose.

Moreover, it is noticed that polyaspartate is more stable

than metatartaric acid. As a matter of fact, when they undergo
prolonged thermal treatment, the metatartaric acid tends to lose

its properties, while polyaspartate maintains them, as can be
seen from the last two table rows.
EXAMPLE 2

In this example the filterability of a wine treated accord-
ing to the present invention over an untreated wine is verified.
The treated and untreated wine has been made to pass through a
membrane with porosity 0.45 um, at a pressure of 2 bar and at a

temperature of 20°C. The filterability index (T2-2T1, see below)

and the modified filterability index [(T3-T1)-2(T2-T1)] are

measured. A wine 1s considered filterable if the modified filte-

rability index is below 10. The results are reported in Table 2.
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Table 2. Influence of polyaspartate addition on wine filterabil-

ity

Filtered volume Eluition time Eluition time

(ml) for untreated for Chardonnay
Chardonnay (s) treated with 10

g/hl of PAA (s)

100 23 23

200 T1 47 48

300 73 73

400 T2 98 98

500 125 125

600 T3 153 152

Filterability 4 2

index

Modified filte- 4 4

rability index

The experiment Jjust reported shows that the addition of po-
lyaspartate does not damage filterability, unlike what happens
when carboxyimethylcellulose is added, which causes - especially
in red wines - colloidal instability phenomena and subsequent
clogging of the filtering systems.

EXAMPLE 3

This example highlights the stabilising properties both to-
wards tartaric precipitation, and with regard to colour.

A white wine and a red wine have been compared, assessing
the possible formation of precipitates with no additions and
with additions of crystallisation inhibitors. After the addi-
tions, the wines have been kept at -4°C for 28 days. The results
are reported in Table 3, where GA is gum arabic.

Table 3.

Wine Wine as such|+10g/hl PAA |[+10 g/hl AMT|+10 g/hl GA

Chardonnay Presence of |No precipi- |[No precipi- |No precipi-
ApS/cm at tartrate tate tate tate
30°C = 146 crystals

Sangiovese Presence of |No precipi- |Deposit of Deposit of

ApS/cm at tartrate tate colouring colouring

30°C = 68 crystals and matter matter +
colouring calcium tar-

matter trate-malate
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The experiment Jjust described allows to see that, as far as
Chardonnay i1s concerned, the stabilising effect of PRR is compa-
rable to that of AMT and GA. In red wine, the stabilising effect
of PAA is dramatically higher.

Summary of the results of the experiments of tartraric stabili-

sation
As seen, PAA, preventing ions - which, however, remain
present in solution - from salifying around precipitation nuclei

until reaching a size which determine wvisual perception, allows
to reach and maintain in time a high, virtually complete tartar-
ic stability in red and white wines, without damaging the filte-
rability and colour of the treated wines.

The technique according to the present invention replaces
with at least equal effectiveness, but usually with greater one,
the practices already in use, 1is applicable in any type of manu-
facturing situation and has no contraindications from an envi-
ronmental point of view.

It must also be noted that the technique according to the
present invention is not of a subtractive type, since it elimi-
nates no wine component, maintaining the integrity thereof un-
changed. The wine can be treated according to the present inven-
tion both during the processing steps and before the final pack-
aging.

EXAMPLE 4

A Portuguese red wine from Alentejo has been cold treated

with polyaspartate, subjecting the sample to spectrophotometry,

after filtration, in a l-mm-thick cuvette.

Data after cold testing

Test 10 AMT 10 cMC 10 PAA

420 nm 4.03 3.84 3.3 3.9

520 nm 5.16 4.92 4 5.18

620 nm 1.09 1.03 0.83 1.06

G (colouring in- 10.28 9.79 8.13 10.13

tensity)
T (shade) 0.78 0.78 0.83 0.75
Change % D.O. 520
-4. - . +0.
nm compared to Test 4.65 22.48 0.39
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The cold test, 72 h at -4°C, 1s much more severe than the
one which 1is normally used in wine cellars (24 hours at 0°C);
such test has been carried out that way to highlight the posi-
tive effect of PAA compared to the other tartaric stabilisation
coadjuvants on antocyan balances also in extreme destabilising
conditions.

However, it is understood that the invention must not be
considered limited to the particular examples illustrated earli-
er, which represent only an exemplifying embodiment threof, but
that a number of modifications are possible, all within the
reach of a person skilled in the field, without departing from
the scope of protection of the invention, as defined in the fol-

lowing claims.
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CLATIMS

1) Process for the stabilising of alcoholic drinks and
precursors and derivatives thereof, consisting in adding thereto
a composition containing polyglutamate and/or polyaspartate.

2) Process as claimed in claim 1), characterised in that
such alcoholic drink is chosen from the group consisting of
wines, vermouth, liqueurs, beers, whiskey, cider.

3) Process as claimed in claim 1), characterised in that
such precursor 1is chosen from the group consisting of fruit
juices and musts.

4) Process as claimed in claim 1), characterised in that
such alcoholic drink derivative is vinegar.

5) Process according to any one of the preceding claims,
characterised in that said polyglutamate and polyaspartate have
an average numeral molecular weight ranging between 1,000 and
30,000.

6) Process as claimed in any one of the preceding claims,
characterised in that the composition concentration ranges
between 1 and 100 g/hl.

7) Process as claimed in any one of the preceding claims,
characterised in that said composition is added after the

finishing clarifications.
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