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AN AMBIENT STABLE TEA BASED BEVERAGE

The present 1lnvention relates to an ambilent-stable tea
pased product and a method for preparing same.

Background and prior art

In recent years there has been an ever increasing choice
for consumers who wish to quench theilr thirst with ready
made beverages. Many of those are now turning from the
well known soft drinks to tea based beverages, be those
carbonated or still, and the "natural" refreshment they

can provide.

Tea contains a complex combination of enzymes,
biochemical 1intermedlates and structural elements
normally associated with plant growth and photosynthesis.

There are also many natural substances that give tea 1ts
unigque taste, astringency, aroma and colour. Many of
these are produced by the oxidation reactions that occur
during the so-called fermentation stage of black tea
manufacture. Tea production has long been driven by
traditional processing methods with only a fundamental
understanding of the chemistry that i1s involved. As a
consequence manufacturers have discovered making ambient
stable tea based beverages at the volumes required to
compete with more traditional soft drinks is not simply a
matter of flavouring a soft drink with tea.
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The flavour of a tea based beverage and its stability
rely on the stability of the beverage as a whole. It is
therefore critical to preserve the quality of the
beverage. The yeasts and moulds that can grow in tea
based beverages and other soft drinks can be killed or
controlled by heat treatment or by use of preservatives.
Some tea based beverages are therefore pasteurised and
then bottled in glass or special heat stable PET
containers. This is known as "hot filling".
Unfortunately this can be an expensive operation which
creates a great deal of environmentallyfunfriendly'waste.
It has therefore become more attractive for manufacturers
to pack their tea based products in standard PET
containers which can range from single serve units to
multi-serve packs and maintain the stability of the
product using tailor made flavour and preservative
systems. This is known as "cold filling". It 1s also

useful in that one can readily use a tea concentrate or
powder.

Unfortunately the use of common preservatives can affect
the flavour of a tea based beverage. This 1s

particularly true for sulphite and sorbate. Adding a
strong flavour such as lemon can offset the preservative
taste. However consumers are keen to experience other
flavours. Furthermore, some of those consumers that
were drawn to tea based products as a more healthy and
natural alternative to soft drinks sometimes view

preservatives as the sort of synthetic additives they
would rather avoid. '

Many countries have regulations that prohibit the use of
certain food additives, 1ncluding some preservatives, in
foods and beverages. Regulations can vary widely but
there is a clear trend for foods to contain fewer and

lower levels of chemical preservatives, particularly
synthetic ones.
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Accordingly there is a need for pleasantly flavoured,
ambient-stable, tea pbased beverages that have low levels

cf synthetic preservatives.

5 One strategy for avoiding the use of synthetic chemical
acditives 1s to uss naturally coccczurrins and 2SS
potentially toxic alternatives such as oils of cilnnamon,
thyme etc. Back in the early 80's Japanese researchers
screened a variety of substances, including natural

10 products and food additives, with known preservative
properties but low toxicities and hoped to find
synergistic combinations. Indeed Japanese patent
specification JP A-57-194775 discloses an agent that 1is
said to improve the preservation and quality of food

15 containing cinnamic acid and another organic acilid as
effective components. The other organic acid can be
citric, acetic, malic, fumaric, sorbic, tartaric or
lactic acid. It is claimed that the combination of
cinnamic acid and these other organic aclds results 1n a

20 synergistic antibacterial action. It 1s suggested that
about 50 to 500 ppm cinnamic acid and from about 50 to
5000 ppm organic acid 1is used. These levels are used to
preserve daikon (Japanese pickles), kamaboko (a boiled
fish paste product), hampen (a Japanese cake made of

25 pounded fish), Vienna sausage, mixed bean paste and flour
paste. The specification does not mention any

sultability for beverages, or tea.

EU legislation limits the use of sorbic acid to 300 ppm.
30 There is no legal limit for cinnamic acid but the

reported flavour usage within the industry 1is 31 ppm.

Cinnamon 1s a well known spice that is prized for 1its

strong, distinctive and appealing flavcur. Cinnamic acid
35 1is mainly used in the manufacture of methyl, ethyl, and

benzyl esters for the perfume industry. The ethyl ester

is used to make glass prisms and lenses. Other esters

AMENDED SHEET
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are used in medicine. The acid 1s also a known
anthelmintic. The corresponding aldehyde 1s more pungent

but is also used in the flavour and perfume 1ndustries.

The strong but not overbearing flavour of cinnamon
tcgether with its preservative ability and familiarity as
a naturally occurring spice was recognised by the present
inventors as being attractive as a key component of a
flavouring system for use in ambient stable tea based
beverages. Although there are some commerclally
available herbal teas that contain cinnamon, cilnnamic
acid is largely insoluble in low pH tea solutions.

The present inventors have now developed an ambient
stable tea based beverage which contains cinnamic acid 1in
acceptably low concentrations in combination with an

acidulant and optionally some additional preservatives.

Stataeament of the Invention

The present invention in broad terms relates to an

ambient stable tea based beverage that comprises a tea
extract, an antimicrobially active amount of cinnamic
acid or an acidic derivative thereof and an acidulant 1in
an amount that maintains the pH of the beverage below pH

4.5.

The preservative properties of the beverage may be
supplemented by adding one or more weak acild

preservatives.

The invention also relates to a method for preparing such

a beverage.

AMENDED SHEET
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Detailed description of the invention

The present i1nvention relates to an ambient stable tea
pased beverage. It comprises an antimicrobially active
5 amount of cinnamic acid or a derivative thereof, and an

acldulant 1n an amount that maintains the pH ©I the

beverage below pH 4.5.

The term "tea based beverage" describes a beverage that
10 contains the solid extracts of leaf material from
Camellia sinensis, Camellia assamica, oOr Aspalathus
linearis. The leaves may have subjected to a so-called
"fermentation" step wherein they are oxidised by certain
endogenous enzymes that are released during the early
15 stages of "black tea”" manufacture. This oxidation may
even be supplemented by the action of exogenous enzymes
such as oxidases, laccases and peroxidases.
Alternatively the leaves may have been partially
fermented ("oolong" tea) or substantially unfermented
20 ("green tea"). The tea may be added to the beverage in
various forms including an extract, a concentrate, a

powder oOr as granules.

At low concentrations, such 0.1 to 3%, tea acts as a

25 nutrient that enhances the potential for microbial
spoilage. This 1s unexpected given the known
antibacterial and antiviral properties of tea. It is not
until one exceeds a concentration of 3% that tea begins
to suppress the growth of yeasts and moulds.

30
Cinnamic acid (3-phenyl-2-propencic acid) is a well known
flavouring agent for cakes, drinks, chewing gum and ice
cream. Derived from cinnamon which has long been added

to foods, it is regarded in most countries as a useful

35 and harmless flavouring. When dissolved in a tea based

AMENDED SHEET
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beverage cinnamic acid imparts a mild resinous odour
resembling honey and flowers with a sweet and weak spicy
taste. A flavouring effect is evident at concentrations
above about 10 ppm. At concentrations above 30 ppm the
flavour becomes particularly strong. An additional
benefit is the suppression of unwanted preservative notes
from chemicals such as sorbic and benzoic acids. Of the

two stereoisomers that exist, the trans- isomer is more
commonly of interest for use in flavouring.

Cinnamic acid was given GRAS (ie Generally Recognised as

Safe) status by the FEMA (Flavouring Extract
Manufacturers Associlation) in 1965. While there is no
legislation in the European Union that prevents or limits
the use of cinnamic acid in food or beverages, the normal

usage maximum that has been agreed within the industry is

presently 31 ppm.

A number of cinnamic acid derivatives are known and used

in the food industry. These include p-dimethylamino-
cinnamate, cinnamaldehyde, cinnamyl acetate, cinnamyl
alcohol, cinnamyl benzoate, cinnamyl cinnamate, cinnamyl
formate, cinnamyl isobutyrate, cinnamyl 1isovalerate and
cinnamyl phenylacetate. For the purposes of this
invention one could substitute or combine cinnamic acid
with one or more of its derivatives although one would
need to consider the concentrations required to achieve

desired results any impact on aroma and taste.

An acidulant for the purposes of this invention can be
any substance that 1s added in order to lower the pH of a
solution and/or impart a sour taste to a beverage. They
are usually weak acids such as citric, malic, acetic,
succinic, fumaric, lactic, tartaric, ascorbic acids or
dilute mineral acids such as hydrochloric, phosphoric or
sulphuric acid. In concentrations as high as 3,000 ppm
they tend to have a slight i1f any antimicrobial effect.
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Maintaining the pH below pH 4.5 ensures that the cinnamic
acid remains largely as undissociated acid molecules.

Cinnamic acid is a weak acid with a pK, of 4.37 - 4.44.
The antimicrobial effectiveness of cinnamic acid depends
on it being largely in the form of undissociated acid
molecules. Weak acids when dissolved in water do not
completely dissociate into ions, but form an equilibrium
between the charged, 1i1onized form and the uncharged,
undissociated form. The proportions of the two forms
will depend on the pH of the solution. In more acidic
solutions, there is more of the undissociated form. The
pH at which there is an equal concentration of the
undissociated and the dissociated forms 1s called the pK,.

The mode of antimicrobial action of cinnamic acid has
been understood since the 50's to be through the
inhibition of the utilisation of phenylalanine and
tyrosine by micro-organisms. It has also been considered
as a weak acid preservative.

Weak acid preservatives, in their undissociated form, are
thought to be able to dissolve in the membranes of

microorganisms, enter the cells, dissociate in the higher
pH environment and thus lower the internal pH. This can
significantly affect the activity of many crucial enzymes
and thus eventually kill the contaminating cells.

However, research by the present inventors shows that
cinnamic acid works as a membrane active compound that at
low pH increases the concentration of the membrane
soluble cinnamic acid, ie. it does not function as a
classic weak acid preservative.

Weak acid acidulants have a slight if any effect as weak
acid preservatives due to their being unable to penetrate
microbial cells. Thelr concentration is generally
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referred to in terms of their titratable acidity in
citric acid equivalents (in g/l). Tea based beverages
routinely contain 1 to 4 g/l titratable acidity. The oH
of such beverages tend to fall between pH 2.5 and pH 4.2.
Spoilage yeasts can grow down to pH 2.0 while mould

spores can tyrzically grow down to pH 1l.6.

At a pH such as 3.0 where there 1s no antimicrobial
effect by pH per se, against spoililage yeasts or moulds,
adding 100 ppm cinnamic acid will completely extinguish
growth. This amount of cinnamic acid at neutral pH 1is
entirely without effect thus demonstrating a substantial
synergy between cinnamic acid and low pH.

The ambient stable beverage of the present invention can
optionally include other preservatives. Weak acid
preservatives are preferred for thls purpose.
Alternatively one might envisage using cinnamic acid at
low pH, as a supplement for existing weak acid
preservatives. From either perspective, traditional
weak—-acld preservatives function by making cells of
microorganisms acidic, 1.e. lowering the internal pH, pH;.
In solution, the undissocliated weak acids are able to
dissolve in the membranes of microorganisms and pass
inside cells. Charged, dissoclated ions cannot enter
cells because their charge prevents them dissolving 1n
the lipid membrane. Once inside the cell, the
undlissoclated weak acid molecules arrive in a region of
much higher pH (6.5-7.0) and immediately revert to
becoming the charged dissociated 1onic form. This also
releases protons, H', and so lowers the internal pH.

Continuous release of protons increases the H' ion
concentration and causes the internal pH to drop to
levels at which the cellular enzymes cease to function.
The movement of weak acid into cells also removes protons

from the medium and causes the outside pH to rise.

AMENDED SHEET
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Eventually the pH inside and outside will be the same and
the flow of weak acid 1into the cell will stop.

To have maximum effect, weak acid preservatives work best
in acidic media, where there 1s much more undissociated
acid abiz2 to enter cells, and enabling the 1nternal pH of
cells to be pushed lower before weak acid transport

stops.

Weak acid preservatives 1include sorbic acid, benzoic
acld, sulphite, acetic acid, propionic acid and parabenz.
At low concentrations they typically have a slight if
any effect as acidulants on beverage pH but can have a
major antimicrobial effect. Different weak acids tend to
have different pKi values, e.g. sorbic acid has at pKa of
4.706, and sulphite has a pKs of 1.88. This means that at
pH 4.76 there will be 50% sorbic acid and 50% sorbate
ions. At a higher pH than this, there will be more
sorbate and less undissociated acid, e.g. at pH 6.5 there
will be 2% sorbic acid and 98% sorbate.

In the amblent stable beverage of the invention the
appropriate cholce and concentration of a weak acid
preservative wlill depend on the pKs of the weak acid and
the pH of the final product. The combination of cinnamic
acid and benzoic acid is favoured when the pH of the tea
based beverage 1is less than pH 3.0. Whereas the
combination of cinnamic acid and sorbic acid is favoured
when the pH of the tea based beverage is less than pH
3.4.

The stability of the beverage relies upon being able to
maintain the pH of the beverage below the pH 4.5.
Generally speaking any art known means for adjusting and
maintaining the pH of the tea based beverage can be used.
When a weak acid preservative enters a microbial cell, it

causes the internal pH to

AMENDED SHEET
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drop and the external pH to rise.

The present inventors believe that there may be a synergy
of buffering capacity (titratable acidity) with certain
weak acid preservatives such as sorbate, benzoate and
sulphite. There may also be some synergism between
cinnamic acid and at least certain weak aclds as
antimicrobials. The aforementioned Japanese patent
specification JP A-57-194775 describes such an
interaction between cinnamic acid and organic acids such
as citric, acetic, malic, fumaric, sorbic, tartaric or

lactic acid.

Other factors are thought to affect the preservative
abilities of weak acids. For example, 1n theory at
least, two weak acid preservatives wlith the same pKai
should have equal effects on microbial cells. However
sorbic acid is about 200 times more effective as a
preservative than acetic acid. The difference may be 1in
the rate at which these weak acid preservatives dissolve
in the membrane and enter cells. Sorbic acid 1s thought
to get into cells fast, whereas acetic acid may have
difficulty dissolving in the membrane. Therefore 1f the
properties of the microbial membranes are altered, weak
acids would be made to enter much faster and thils would
increase the effectiveness of weak acid preservatives.
The stability of a tea based beverage of the invention
can be increased by the suitable addition of membrane
perturbers such as emulsifiers, surfactants, medium chailn
fatty acids and their esters (for example nonanoilc acid,
decanoic acid, monoglyceryl laurate), food grade
detergents, sterols (for exampie cholesterol or
ergosterol) and natural oils (for example hop o1il,
cinnamon o0il, lemon essential ci1l and tea extracts and
oils). Some of these may slow down the flow of weak acid
preservatives into the cell, while others might 1ncrease

AMENDED SHEET
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The ambient-stable tea based beverage of the present
invention can be prepared by a method that comprises the
steps of adding cinnamic acid or a derivative thereof to
a tez solution, adding an acidulant to the mixture to
bring and maintain the pH of the beverage below pH 4.5.
One could optionally include an additional preservative,

for example one or more weak acid preservatives.

An ambient-stable tea based beverage according to the
invention should preferably contain no more than 3% tea
solids as higher concentrations tend to be undesirably
thick and even hazy. A tea solids concentration between

1 and 2% 1s 1ideal.

Cinnamic acid 1s freely soluble 1n essential oils,
benzene, ether, acetone, glacial acetic acid and carbon
disulphide. However cinnamic acid is not readily soluble
in tea and one would not want to contaminate a tea based
beverages with any of the aforementioned chemicals. For
that reason it is often necessary to include a solubility
enhancing step before adding the cinnamic acid to the tea
solution. That may be achieved by spray drying the
cinnamic acid onto a carrier powder (which may optionally
be sugar based) and adding the powder to the tea,
converting the acid to its salt, or dissolving the
cinnamic acid in a small quantity of organic solvent such

as ethanol, or propylene glycol.

The present inventors have found that it is better to add
the cinnamic acid before the acidulant. If the cinnamilc
acld is added afterwards it tends to precipitate out and

there is a consequent loss of activity.
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Water quality can seriously undermine the stability of a
beverage. This is an important factor when maklng a tea

based beverage for cold filling. For that purpose 1t
will often be important to minimise the yeast content of

water used at all stages of production. Art known methods

include chlorination/dechlorination and UV irradiation.

Ambient-stable tea based beverages of the 1nvention may
be still or carbonated. Carbonation appears to provide a
preservative effect in itself and therefore the
formulation of a carbonated product need not be the same
as a still one. The present inventors have observed that
carbonation appears to synergistically increase the
antimicrobial action of cinnamic acid and at least some
weak acid preservatives such as sorbic acid. The

partially dissolved carbon dioxide may impalr cell wall

growth.

Adding tea to media often increases the risk of microbial
spollage. Thlis 1s probably because tea provides

nutrients for microbial growth. Most microbes that can

typically grow 1n tea based beverages thrive on sugar, a
source of nitrogen, oxygen, zinc, magnesium, potassium,
phosphate and vitamins. It 1s therefore advantageous to

limit the sugar content to 8 to 10 degrees brix, however
one could use up to 60 degrees brix when the product 1s a
tea mix. Oxygen content can be minimised by pre-
pasteurisation or some heat treatment or nitrogen
sparging. The mineral content of a tea based beverage
can be minimised using EDTA, citrate, or a water
softener. For example microbes can grow in tea 1f the
concentration of magnesium 1ons exceeds 0.2 ppm, and they
only need trace levels of zinc. One must be careful

using citrate for this purpose as it can affect taste.

The i1nvention will now be jillustrated with reference to

the followling examples.
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EXAMPLES

EXAMPLE 1
The preservative effect of trans-cinnamic acic

An array of flasks containing 50 ml YEPD (Yeast Extract
Peptone Dextrose) ranging in cinnamic acid concentration
from 0 to 1.0 mM and pH from 2.5 to 7.5 were challenged
with Saccharomyces cerevisiae X2180 (10‘/ml) and yeast
counts were spectrophotometrically determined at 600 nm
after 42 hours. The results are represented in Figure 1.
They show that the growth of yeasts 1s seriously
inhibited as the pH drops and the concentration of
cinnamic acid increases. Growth was prevented at pH 2.5
with 0.4 to 1.0 mM cinnamic acid and at pH 3.5 with 0.6
to 1.0 mM cinnamic acid. Independently adjusting the pH
or the cinnamic acid concentration does not prove as
successful thus showing that the interaction 1is
synergistic rather than purely additive.

EXAMPLE 2
he preservative effect of cinnamic acid athyv] ester

An array of flasks containing 10 ml YEPD (Yeast Extract
Peptone Dextrose) ranging in cinnamic acid (methyl ester)
concentration from 0 to 10 mM and pH from 2.5 to 7.5 were
challenged with Saccharomyces cerevisiae X2180 (10%/ml)
and yveast counts were spectrophotometrically determined
at 600 nm after 140 hours. The results are represented
in Figure 2. They show that the growth of yeasts was
prevented with 4 mM cinnamic acid (methyl ester) within
the pH range. The methyl ester of cinnamic acid is
therefore much less effective than trans-cinnamic acid
and the antimicrobial effect of pH 1s less significant.
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EXAMPLE 3
The preservative effect of cinnamic acid, ethyl este

An array of flasks containing 10 ml YEPD (Yeast Extract

5 Peptone Dextrose) ranging in cinnamic acid (ethyl ester)
concentration from 0 to 10 mM and pH from 2.5 to 7.5 were
challenged with Saccharomyces cerevisiae X2180 (10%/ml)
and yeast counts were spectrophotometrically determined
at 600 nm after 72 hours. The results are represented in

10 Figure 3. They show that the growth of yeasts was
prevented with 6 mM cinnamic acid (methyl ester) within
the pH range and at 4 mM below pH 4.52. The ethyl ester
of cinnamic acid i1s therefore less effective than trans-
cinnamic acid and the antimicrobial effect of pH is less

15 significant.

EXAMPLE 4
The preservative effect of

-,

?..". iC - id

20
An array of flasks containing 10 ml capped YEPD (Yeast
Extract Peptone Dextrose) ranging in 2-phenylpropionic
acid concentration (cinnamic acid 1s 3-phenyl-2-propenocic
acid) from 0 to 18 mM and pH from 2.5 to 7.5 were

25 challenged with Saccharomyces cerevisiae X2180 (10%/ml)
and yeast counts were spectrophotometrically determined
at 600 nm after 3 days. The results are represented in
Figure 4. They show that the growth of yeasts 1is
seriously inhibited as the pH drops and the concentration

30 of 2-phenylpropionic acid ilncreases. However it would
seem that 2-phenylpropionic acid 1s less effective than
trans-cinnamic acid.
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EXAMPLE 5
The preservative effect of cinnaldehvde

An array of flasks containing 10 ml YEPD (Yeast Extract
Peptone Dextrose) ranging in cinnaldehyde concentration
from 0 to 0.5 mM and pH from 2.5 to 7.5 were challenged
with Saccharomyces cerevisiae X2180 (10%*/ml) and yeast
counts were spectrophotometrically determined at 600 nm
after 81 hours. The results are represented in Figure 5.
They show that the growth of yeasts was prevented with
0.4 mM cinnaldehyde at pH 2.5 and pH 3.5 and 0.5 mM
cinnaldehyde at pH 4.5. There is an antimicrobial effect
of pH but this becomes more evident as the concentration
of cinnaldehyde exceeds 0.4 mM. As a preservative
cinnaldehyde is an attractive one however 1its taste and
aroma 1is are much stronger than trans-cinnamic acid.

EXAMPLE 6
The preservative effect of 2-metho innamaldehvde

An array of flasks containing 10 ml capped YEPD (Yeast
Extract Peptone Dextrose) ranging in 2-methoxycinnam-
aldehyde concentration from 0 to 1.0 mM and pH from 2.5
to 7.5 were challenged with Saccharomyces cerevisiae
X2180 (10*/ml) and yeast counts were spectrophoto-
metrically determined at 600 nm after 3 days. The
results are represented in Figure 6. They show that the
growth of yeasts was prevented with 0.8 mM 2-methoxy-
cinnamaldehyde at pH 2.5 and 1.0 mM 2-methoxycinnam-
aldehyde from pH 2.5 to pH 7.5. Any indication of an
antimicrobial effect of pH only seems to become when the

concentration of 2-methoxy-cinnamaldehyde exceeds 0.6 mM.
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EXAMPLE 7
The preservative effect of cinnamvl alcohol

An array of flasks containing 10 ml YEPD (Yeast Extract
Peptone Dextrose) ranging in cinnamyl alcohol
concentration from 0 to 10 mM and pH from 2.5 to 7.5 were
challenged with Saccharomyces ocerevisiae X2180 (10%/ml)
and yeast counts were spectrophotometricaliy determined
at 600 nm after 55 hours. The results are represented in
Figure 7. They show that the growth of yeasts was
prevented with 0.4 mM cinnamyl alcohol at pH 2.5 and 0.6
mM cinnamyl alcohol from pH 2.5 to pH 7.5. It would seem
the antimicrobial effect of pH is minimal.

EXAMPLE 8
Low pPH minima for spoilage veast:

A selection of spoilage yeasts (Saccharomyces rouxili,
Candida parapsilosis, Schiz. pombe, Zygosaccharomyces
bailii, Debaryomyces hansenii and Saccharomyces
cerevisiae) were left to grow in YEPD (Yeast Extract
Peptone Dextrose) at various pH (acidified with
hydrochloric acid) for 7 days. Growth was measured
spectrophotometrically. The results are represented in
Figure 8 and show the impact of pH alone on the growth of
spoilage yeasts, 1e in the absence of cinnamic acid or
any its derivatives.
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EXAMPLE 9
Low pH minima for spoilage moulds

A selection of spoilage moulds (Aspergillus ochraceous,

5 Penicilium expansum, Aspergillus flavus, Neosartoria
fischeri, Paecilomyces varioti and Byssoclamys fulva)
were left to grow in potato dextrose broth at wvarious pH
(acidified with hydrochloric acid) for 7 days. Growth
was measured by filtration and weighing. The results are

10 represented in Figure 9 and show the impact of pH alone

on the growth of spoilage moulds, ie in the absence of
cinnamic acid or any 1ts derivatives.

15 EXAMPLE 10
Formulations

A still lemon flavoured iced tea contains 77.00 g/l
granulated sugar, 1.20 g/l tea, 150 ppm trans-cinnamic

20 acid, 1.275 g/l citric acid and 0.200 g/1 ascorbic acid
as acldulants and 2.20 g/l lemon flavouring. A variation
that includes 0.40 g/l of the weak acid preservative
potassium sorbate need only contain 30 ppm trans-cinnamic
acid to achieve the same stability. In both cases in

25 order to maintain the preservative system the pH must not
exceed 3.3.
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EXAMPLE 11
Preservation of carbonated tea based beverages at p /

The stability of a carbonated ready to drink tea beverage

5 containing 1.2 g/l tea solids was tested at pH 3.4 in the
presence and the absence of 30 ppm cinnamic acid and 150
ppm benzoic acid. Stability was determined by '
inoculating beverage samples with a yeast cocktail
containing three strains of Z. bailii and

10 spectrophotometrically measuring for any yeast growth
after 3 weeks. The results are given in Table 1 below.

Table 1

15
Effect of cinnamic and benzoic acids on the
stability of a carbonated tea based beverage

© A ——T " * A LAY Y — — A A s 8 A AR bl e’ P St ol Y el e ks e e A B e ————————————— e T L T T S ——— -
- P A A —————_ e

Volumes of CO, 150 ppm Benzoic 30 ppm Cinnamic
20 150 ppm Benzoic

e s & il

Unstable

. —_—
T — PP S = PP o i.

Unstable

2.2 Unstable STABLE

STABLE

2.8 STABLE

A PP e SRR AR Ui, bl ren . \in S

25
These results show that carbonation enhances the
preservative performance of benzoic acid and in

particular the combination of benzoic and cinnamic acids
at pH 3.4. '

30
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EXAMPLE 12
Dreservation of carbonated tea based beverages at pH 3.6

The stability of a carbonated ready to drink tea beverage

5 containing 1.2 g/l tea solids was tested at pH 3.6 in the
presence and the absence of cinnamic and sorbic acids.
Stability was determined by inoculating beverage samples
with a yeast cocktail containing three strains of Z.

bailii and spectrophotometrically measuring for any yeast
10 growth after 16 weeks. The results are given in Table 2
below.

Table 2.
15

Effect of cinnamic and sorbic acids on the
stability of a carbonated tea based beverage

Volumes of 0 Cinnamic 30 Cinnamic 30 Cinnamic
20 CO, 0 Sorbic 100 Sorbic 200 Sorbic

_ Unstable
Unstable
Unstable
Unstable Unstable

25 -

Unstable

Unstable

Unstable Unstable

Unstable Unstable

STABLE

IIII

These results show that carbonation can bring stability

to a tea based beverage containing 30 ppm cinnamic and

200 ppm sorbic acid at pH 3.6.
30
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CLAIMS:

1. An ambient-stable tea based beverage that comprises a tea
extract that contains no more than 3% tea solids, cinnamic

acid or an acidic derivative thereof i1n an amount of between 1
and 150 ppm, and an acidulant in an amount that maintains the

pH of the beverage below pH 4.5.

2. A beverage according to claim 1 that contains between 10

and 50 ppm cinnamic acid.

3. A beverage according to claim 1 that contalns between 10

and 31 ppm cinnamic acid.

4 . A beverage according to claim 1 wherein the acidulant 1is
selected from citric, malic, acetic, succinic, fumaric,
lactic, tartaric, ascorbic, hydrochloric, phosphoric and

sulphuric acids.

5. A beverage according to claim 1 that includes an

additional preservative.

6. A beverage according to claim 1 that includes a substance

that 1s capable of perturbing microbial membranes.

7. A beverage according to claim 5 wherein the preservative
18 a weak acid from the group that i1s selected from sorbic
acid, benzolc acid, sulphite, acetic acid, propionic acid or

parabenz.

8 . A beverage according to claim 1 that contains between 1

and 2% tea solids.

O. A beverage according to claim 1 that 1s carbonated.
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10. A method for preparing an ambient-stable tea based

beverage suitable for cold filing comprising the steps of
adding between 1 and 150 ppm of cinnamic acid or an acidic

derivative thereof to a tea golution that contains no more

5 than 3% tea solids and adding an acidulant in an amount that

maintains the pH of the beverage below pH 4.5.

11. A method according to claim 10 wherein the cinnamic acid
or acidic derivative thereof is spray dried onto a carrier

10 powder to enhance its solubility i1n the beverage.

RIDOUT & MAYBEE LLP
Toronto, Canada

Patent Agents
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