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PROCESS FOR REMOVING OFF-FLAVORS FROM BEVERAGES

Technical Field of the Invention

The present invention relates to the use of aliphatic synthetic polymers to remove

 soluble off-flavors and off-odors from food and beverage products. More specifically, the

present invention relates to the use of ultra high molecular weight polyethylene so as to
lower 2.4,6-trichloroanisole (TCA) concentration in beverages such as fruit juice,
whiskey, wine and beer such that the TCA is undetectable by taste or smell.
Concentrations of TCA in treated wine are typically undetectable below about 5 parts per
trillion (ppt).
Background Art

Cork is widely used as a stopper for casings. Such casings include bottles filled
with liquor such as wine, brandy or whisky, or casings packed with various kinds of
foods. Although cork has no intrinsic odor or taste, fungi on cork or other sources of
wood lignin, such as wooden barrels, can form off-flavors or off-odors, such as 2,4,6-
trichloroanisole (TCA). The TCA has a distinct flavor and can be detected by taste or
smell at levels as low as in the parts per trillion range. It is generally described as a
moldy or musty flavor or odor. To be undetectable by taste or smell, the concentration of
TCA needs to be below about 10 ppt, prefgrably below about 5 ppt.

It is theorized that the mechanism of formation of TCA is by the production of
trichlorophenol by fungi (principally penicillium frequentans) followed by methylation of
the phenolic moieties. Chlorine generally comes in the form of free chlorine contained in

the water supply or from the sodium hypochlorite used to clean corks.



10

15

20

25

WO 01/88082 PCT/US01/14575

US patent 5,353,417 address the problem of removing TCA from contaminated
corks by steaming the corks. US patent 5,484,620 discloses a process wherein organic
granular polymer particles of synthetic origins, such as polyvinylpolypyrrolidone (PVPP)
and/or polyethylene are compressed, heated, sintered, ground and screened to provide a
stabilizing and/or filter aid. This process is used to remove haze-forming insoluble
polyphenols and proteins from beer, wine or beverages and acts as a filter to remove
suspended particles.

US patent 4,276,179 (Soehngen) discloses the use of polyethylene having a
surface area of from about 10 to 40 square meters to remove chlorinated organics from
aqueous solutions. This patent is directed at removing PCB and DDT from drinking
water at levels of from about 0.001 to 10 ppm. The TCA of the present invention is
being lowered to a level generally less than about 10 ppt, significantly lower than the
level disclosed by Soehngen.

US patent 5,681,603 discloses the use of nonionic resins such as crosslinked
divinylbenzene resins to remove polynuclear aromatic compounds such as
benzo(a)pyrenes from liquid smoke products.

None of the above references disclose the use of polyethylene to remove soluble
off-flavors and smells, such as TCA, from foods and beverages so that they are
undetectable.

Disclosure of the Invention

The present invention relates to a process for removing soluble off-flavors and
off-odors from food or beverage products comprising contacting the food or beverage
with one or more aliphatic synthetic polymers to sufficiently lower the concentration of
the off-flavors and off-odors that they are undetectable by taste or smell. More

2-
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specifically, the present invention comprises a process to remove soluble off-flavors or
smells from beverages by contacting the beverage with polyethylene to sufficiently lower
the concentration of the off-flavors and smells that they are undetectable by taste or

smell.

Best Mode for Carrying Out the Invention

Foods and beverages are treated in the claimed process. Foods that can be treated
using synthetic aliphatic polymers are either liquid or liquefied. Such foods include
soups, sauces, broths, purees, gravies, etc. Virtually any type of beverage can be treated
using the claimed method, including juices, beers, wines, whiskeys, punches, flavored or
unflavored waters, etc.

The present invention uses synthetic aliphatic polymers to sufficiently lower the
concentration of off-flavors and off-odors in foods and beverages such that the off-flavors
and off-odors are undetectable by taste or smell. Suitable synthetic aliphatic polymers
include PE (polyethylene), HDPE (high density polyethylene), PP (polypropylene),
HDPP (high density polypropylene) and UHMW PE (ultra-high molecular weight
polyethylene). The preferred polymer is UHMW PE. Optionally, the UHMW PE is
chemically modified to have acid and hydroxyl groups. Typically, the polymers are used
in a granulated form.

A suitable modified UHMW PE is manufactured by Ticona and is sold as
GUR4150. The GUR4150 has an average particle diameter of about 12020 pm. The

density of GUR4150 is about 0.93 g/cm®. The average molecular weight, as determined
by viscosity, is about 9.2 X 10° g/mol. GUR4150 is marketed as a paint additive, along

with other uses. It is not suggested by the product literature that GUR4150 is suitable for
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removing off-flavors or smells from foods or beverages, or for treating foods or beverages
in any way.

The process of removing off-flavors and smells involves contacting the food or
beverage with the polymer. Typically, the polymer, in a granular form, is washed with
water. This wets the polymer, and removes any residual “plastic” flavor in the polymer.
Preferably, the water is warm, about 50 °C. The amount of polymer to food product or
beverage needed to remove off-flavors and smells is variable, depending on the
concentration of the off-flavor or smell compound. Typically, about 150 g of polymer is
needed to treat about 1 liter of food or beverage, e.g., about 150g per liter.

The food or beverage can be treated in a batch-wise, semi-batch or continuous
manner. Food or beverage can be charged to a tank and the polymer added with mixing.
After the food is treated, the polymer particles are removed by filtration. Optionally, the
polymer can be allowed to settle to the bottom of the tank, and the liquid food or beverage
decanted off. Those skilled in the art can determine a variety of ways of treating the food
or beverage with the polymer and separating the final product. The treatment typically
takes place at room temperature, although the food or beverage can be cooled or heated as
needed.

The food or beverage treated according to the present invention does not suffer
negative effects with the treatment, but loses its off-flavor or smell. A slight loss of color
or flavors may be noted, but there is no significant negative effect. The TCA
concentration is reduced to about 10 ppt, preferably 5 ppt or less, and the TCA taste and
smell is therefore undetectable.

The following examples are to illustrate the claimed invention and are not

intended to limit the claims in any way.
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Industrial Applicability

Examples:

Three wines were selected for treatment: Rosemount Shiraz, Maglieri Grenache,
and Rosemount Chardonnay. The wines were analyzed before testing. About 80 ng per
liter of TCA was added to the wine, producing a very musty smelling and tasting wine.
About 0.75L of the wine was pasged at a rate of about 5 mL/min, a bed of 70 mL (about
63g) of GUR4150 polymer particles. The wine was analyzed again, and the results are
summarized in Tables 1 and 2, below.

The results are:

Wine 1 Wine 2 Wine 3
Rosemount Maglieri Rosemount
Shiraz Grenache Chardonnay
BEFORE  AFTER BEFORE AFTER |BEFORE AFTER
Colour! 0.72/0.95 0.75/0.84 [0.75/0.56 0.79/0.43 0.12 0.11
Total acidity  (0.64 0.64 0.62 0.60 0.63 0.64
pH 3.52 3.52 3.31 3.34 3.43 3.44
‘Wood Extract.
Gallic acid 64 62 79 55 9.4 7.6
Ellagic acid2 >4 6.4 3.6 3.2 1.4 1.1
Hmf 0.9 0.9 1.6 0.9 3.8 2.8
Furfural? 14 1.4 0.7 0.7 4.0 3.7
5-Methyl furf. (1.3 1.3 1.1 0.9 0.8 0.9
Vanillic acid 7.2 6.3 8.9 5.7 1.0 0.9
Syringic acid (3.0 3.8 3.1 3.0 2.3 2.0
Vanillin 0.7 0.7 0.5 0.5 1.0 0.9
Syringaldehyde (1.4 0.9 1.1 1.0 2.7 2.7
Coniferaldehdye|0.4 0.3 0.6 0.4 0.2 0.2
'Wine phenolics
Protocatech. 0.5 7.6 10.1 7.7 5.9 5.3
Ac2
Catechins 13.7 8.3 3.8 1.3 1.1 0.7
Chlorogenic ac. |0.1 0.1 0.6 0.6 0.2 0.3
Caffeic acid 0.4 0.2 0.6 0.5 2.2 2.4
Myricetin 8.4 4.6 8.5 5.7 0.3 0.3
Quercetin 0.6 4.2 7.5 7.0 8.6 8.0

-5-
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Notes 1. color in red wines is abs. at 420/430nm then abs. 420+430nm. For white wine
the
value is absorbance at 420nm only. See text

2. comes from wood and wine

Rosemount Shiraz was the ‘Gold Label’ product

Extractives and wine phenolics results are in milligrams per liter ‘as-is’
determined by

hplc

TCA levels on the various wines are shown in the following table:

TCA3

Wine 1

Maglieri Grenache untreated 8.9
after addition of TCA 59.4
post resin treatment 6.4

Wine 2

Rosemount Gold Shiraz Untreated 6.7
after addition of TCA 87.5
Post resin treatment 6.4

Wine 3

Rosemount Chardonnay untreated NA
after addition of TCA >80
Post resin treatment 2.8

Note 3. Values are in
nanograms per liter (ppt)

In each case, the amount of TCA was lower for the treated wine than the original
untreated wine. Effectively, all of the added TCA was removed. Some changes were
noted in the wines after treatment. The changes were small and generally consistent with
the absorptive action of passing a liquid through a filter medium. In some cases a slight
change in color was seen, provided that the samples were compared closely and in the

opinion of some tasters there was a small flavor change.
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Although the invention is described with preferred embodiments, it is to be
understood that variations and modifications will be apparent to those skilled in the art.
Such variations and modifications are to be considered within the purview and scope of

the claims.
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Claims

1. A process for removing soluble off-flavors and off-odors from food or
beverage products comprising contacting the food or beverage with one or more aliphatic
synthetic polymer so as to sufficiently lower the concentration of the off-flavors and off-
odors in the treated food or beverage that they are undetectable by taste or smell.

2. The process of claim 1, wherein the beverages are selected from the group
consisting of fruit juices, whiskey, wine and beer.

3. The process of claim 1, wherein the beverage is wine.

4. The process of claim 1, wherein the aliphatic synthetic polymer is at least one
of the group consisting of PE, HDPE, PP, HDPP and UHMW PE.

5. The process of claim 1, wherein the aliphatic synthetic polymer is UHMW PE
chemically treated to contain acid and hydroxyl groups.

6. The process of claim 3, wherein the off-flavors and off-odors are caused by
TCA.

7. The process of claim 6, wherein the treated wine hés a TCA concentration
below about 10 ppt.

8. A process to remove TCA from wine comprising contacting the wine with
UHMW PE to lower the TCA concentration in the treated wine such that is undetectable
by taste or smell.

9. The process of claim 8, wherein the concentration of TCA in the treated wine
is less than about 10 ppt.

10. The process of claim 8, wherein the concentration of TCA in the treated wine

is less than about 5 ppt.
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