
;\]e3e/X/U\"~*6`T9>F., r.: W0 02/087350 PCT/US02/13433   -1 TITLE METHOD
FOR DELIVERING FRESH FLAVOR IN AN ON-PREMISE BEVERAGE BACKGROUND OF THE
INVENTION Field of the Invention j0001] The present invention relates to a
method of delivering fresh flavor to an on-premise beverage at the point of
dispense. More particularly, the present invention relates to a method in
which flavor compounds are incorporated in a separate component and then
the separated flavor component is mixed with other beverage components at
the time of dispense. The invention specifically relates to a method in
which tea flavor compounds are incorporated in a separate sweetener
component and then the tea flavor/sweetener component is mixed with other
iced tea beverage components at the time of dispense.   WO 02/0873S0 -2
Related Background Art PCT/US02/13~133 [0003] Tea, Camellia sinensis,
originated in China around 220 B.C. and is enjoyed worldwide due to its
unique aromatic flavor (aroma) and astringent taste. Tea is traditionally
consumed as leaf (green, oolong or black) infused with hot water, either in
loose form or in the form of a tea bag. As an alternative to fresh brewing,
tea is also consumed in the form of instant tea powder which may be mixed
with sugar, citric acid and natural flavors and reconstituted with water.
Instant tea, however, while very convenient to use, is generally perceived
as a lower quality tea than that brewed directly from the leaf. [0004J
Therefore, in restaurants, cafeterias, office coffee services, sports
venues and the like, i.e., "on-premise", tea leaf is generally brewed using
various brewers to prepare fresh brewed iced tea beverages. However, the
consistency and microbiological stability of such brewed tea are of great
concern. As a result, a very concentrated tea extract which delivers iced
tea more conveniently than brewing from tea leaf, which delivers the brewed
tea character not attainable from powdered tea and which regularly produces
a consistent, safe iced tea beverage, has been developed. The concentrate
contains tea extract, colors, flavors, preservatives and acid and is
diluted about 100-fold by dispensing equipment which has been specifically
designed for reconstituting this tea concentrate to prepare an iced tea
beverage on-premise. What is more, since fresh brewed tea is usually
consumed sweetened, the dispensing equipment also allows for the addition
of a liquid sweetener in a range of desired levels into the tea beverage.
U.S. Patent Application No. 09/965,829 and U.S. Design Application No.
29/127,979 filed October 1, 2041, and August 16, 2000, respectively, relate
to tha dispensing equipment mentioned above; the disclosure of each of
these applications is incorporated by reference herein. [0005j The
above-mentioned tea concentrate is made via tea processing. In general, tea
processing refers to a process of treating or extracting tea leaf to obtain
maximum yield of tea solids with minimum negative change to the tea
flavor/character. Tea solids refer to the dry matter of a tea extract of
which the largest class of compounds comprises polyphenols. Tea processing
typically   



WO 02/087350 PCT/US02/13433 -3 consists of five steps, namely extraction,
aroma stripping, de-creaming, concentration and spray drying. The
above-mentioned concentrated tea extract is prepared by extracting,
de-creaming and concentrating tea solids. U.S. Patent Application Nos.
09/501,172, 09/500,850 and 09/500,895, all filed on February 9, 2000,
relate to the above-described tea extract; the disclosure of each of these
applications is incorporated by reference herein. [0006] After selecting
the raw leaf material, tea is extracted with water by percolation or
countercurrent extraction. After extraction, a de-creaming step takes place
in order to remove insoluble materials that form in tea extract upon
cooling; tea extract is typically cooled and centrifuged in order to remove
the insoluble material, which would otherwise be responsible for cloudiness
or haze in the final beverage upon reconstitution. The de-creamed extract
is then concentrated by . evaporation under vacuum to produce a tea
concentrate usually at 20% to 75% tea solids or higher. Additional
concentration steps such as reverse osmosis and freeze drying may also or
may alternatively be used. Tea processing steps and manufacture are
described in detail in "Tea and Soluble Tea Products Manufacture" by
Nicholas Pintauro (Noyes Data Corporation, Park Ridge, NJ, 1977). [0007]
The above-mentioned tea concentrate is stabilized and preserved and can be
used in the dispensing equipment mentioned above to prepare iced tea
beverages on-premise. However, the present inventors have discovered that
this tea concentrate fails to deliver the volatile, aromatic compounds
necessary to deliver fresh brewed tea taste beyond approximately 3-5 days.
[0008] These volatile, aromatic compounds, collectively referred to as tea
aroma; are essential to tea quality and flavor. The composition of tea
aroma is rather complex, consisting of approximately 500-650 compounds
including hydrocarbons, aldehydes, alcohols, esters, ketones, lactones,
phenols, acids and nitrogen- and sulfur-containing compounds. A complete
list of tea aroma compounds discovered to date is set forth in "TEA,
Cultivation to Consumption", Wilson and Clifford, Chapman Hall, London (
1992). Scientists have found it difficult to identify specific key
compounds that characterize tea aroma, and it is   WO 02/087350
PCT/OS02/13433 -4 believed that even compounds present at very small
quantities may play a key role in tea aroma. [0009] The present inventors
have discovered that certain critical chemical components of tea aroma and
tea flavors, in particular, the aldehydes, are unstable in the presence of
concentrated tea solids. Therefore, these components degrade rapidly in the
above-mentioned tea concentrate. The exact degradation mechanism is not
known; however, aldehydes have been shown analytically to degrade by more
than 90% of the original value within one week. [0010] Figure 1 illustrates
the degradation curves for four samples. The first sample is a control
which contains both tea solids and tea flavors. The second sample is
identical to the first sample except insofar as it additionally contains
EDTA and ascorbic acid, which are well known stabilizers or anti-oxidants.
The third sample contains only sweetener and tea flavors. The fourth sample
is identical to the third sample except insofar as it additionally contains
EDTA and ascorbic acid. It is clear from Figure 1 that the aldehydes which
in part constitute tea flavor or tea aroma degrade rapidly in the presence
of tea solids, regardless of whether a stabilizer is used. On the other
hand, the aldehydes are relatively stable when stored only with a
sweetener, regardless of whether a stabilizer is used. [0011] Therefore, a
tea concentrate, which contains both tea solids and tea flavor or tea
aroma, has a shelf life of only several days to a week before it fails to
deliver fresh brewed taste when reconstituted with water and sweetener.
Such a short shelf life is not acceptable for a product that is intended
for use as a method for conveniently preparing iced tea beverages with
fresh brewed tea taste for onpremise accounts. BRIEF DESCRIPTION OF THE
DRAWINGS [0012] Figure 1 illustrates degradation curves for aldehydes in
the presence and in the absence of tea solids and/or stabilizers. [0013]
Figure 2 illustrates the stability of flavor compounds over time when mixed
with liquid sucrose.   WO 02/087350 PCT/US02/13433:  SUMMARY OF THE
INVENTION [0014] The present invention is directed to a method of
delivering fresh brewed tea taste to an on-premise iced tea beverage at a
point of dispense comprising the steps of: (a) providing tea flavor
compounds in an amount sufficient to deliver fresh brewed tea taste
separate from tea solids prior to the time of dispense; and (b) mixing the
tea flavor compounds with the tea solids at the time of dispense. [0015] In
certain preferred embodiments of the invention, the tea flavor compounds
are tea flavor, tea aroma or both tea flavor and tea aroma. In additional
preferred embodiments, the tea flavor compounds are provided in an amount
of 0.01 to 12%, more preferably 0.02 to 5%, and most preferably 0.03 to 2%
by weight of finished iced tea beverage. In still additional preferred
embodiments of the present invention, the tea flavor compounds are provided
in an amount from 1 to 150%, more preferably 5 to 90%, and most preferably
15 to 50% of an amount of tea solids in a finished iced tea beverage. 



[0016] The invention is also more generally directed to a method of
delivering fresh flavor to an on-premise beverage at a point of dispense
comprising the steps of: (a) providing at least one unstable component of
the on-premise beverage separate from beverage components in which the at
least one unstable component is unstable prior to the time of dispense; and
(b) mixing the at least one unstable component with the beverage components
in which the at least one unstable component is unstable at the time of
dispense. [0017] The invention is further directed to an on-premise iced
tea beverage having fresh brewed tea taste made by the process comprising
the steps of (a) providing tea flavor compounds in an amount sufficient to
deliver fresh brewed tea taste separate from tea solids prior to the time
of dispense; and (b) mixing the tea flavor compounds with the tea solids at
the time of dispense. DETAILED DESCRIPTION OF THE INVENTION [0018] The
present invention solves the problem associated with the degradation of
unstable flavor components in the presence of other beverage ingredients,
e.g.; the degradation of tea aroma or tea flavor in a tea concentrate which
contains tea   WO 02/087350 -6 PCT/US02/13433 solids. According to the
present invention, flavor compounds are incorporated in a separate
component and then the separated flavor component is mixed with other
beverage components at the time of dispense. It is important to note that
the present invention is generally applicable to all on-premise beverages.
Any unstable component may be delivered separately, e.g., via a 5-gallon
bag suitable for use in certain dispensers, and then fresh dosed at the
point of dispense into a given beverage. The unstable component may be
delivered alone or with some other components) with which it exhibits
stability. [0019] The present inventor s have found this concept
particularly suited fox use with on-premise iced tea beverages. More
particularly, the critical chemical components of tea aroma or tea flavor,
i.e., aldehydes, are combined with a sweetener and are simultaneously
dispensed with the sweetener upon dispense of the iced tea beverage
on-premise. Because the flavor components are stable in a typical sweetener
system, both a desired amount of sweetness and a constant level of flavor
are achieved. [0020] As used herein, "tea aroma" refers collectively to the
large group of naturally occurring, volatile, aromatic compounds essential
to tea quality and flavor and are sourced directly from the leaf or the
extract thereof. As used herein, "tea flavors" refers to artificially-made
or naturally sourced compounds that are combined in certain ratios to
simulate tea taste. As used herein, "tea flavor compounds" refers to tea
aroma or a component thereof, tea flavor or a component thereof or a
combination thereof. As used herein, "on-premise" refers to all locations
where food or beverage is consumed out of the home such as restaurants;
cafeterias, office coffee services and sports venues. [0021] Sweeteners
suitable for use in any embodiment of the present invention include any and
all sweeteners typically used to sweeten beverages. Such sweeteners
include, without limitation, sucrose, high fructose corn syrup, corn syrup,
honey and molasses. Any other nutritive or artificial sweetener may also be
used in the present invention. [0022] Typically, a sweetener for use in the
present invention takes the form of a solution contained in a bag or the
like which is capable of being loaded in or   WO 02/0873s0  PCT/DS02/13:433
hooked up remotely to a given dispenser and being dispensed simultaneously
with other beverage components. The bag or the like may take any suitable
form or any suitable size, typically a 3- or 5-gallon bag. Such a sweetener
is also typically acidified and preserved. 



[0023J Any food grade acid or combination of food grade acids which lowers
the pH of the sweetener to about 4.6 or below, the pH required for pathogen
stability, can be used in the present invention. Suitable acids include,
without limitation, phosphoric acid, citric acid, lactic acid, fumaric acid
and combinations thereof. [0024] Likewise, any preservative typically used
in food or beverage applications can be used in the present invention to
preserve the sweetener system. Suitable preservatives include, without
limitation, benzoate, sorbate and combinations thereof. [0025] One of
ordinary skill in this art will readily appreciate that the acidification
and preservation of the sweetener component may be unnecessary if certain
other measures are taken. For example, the sweetener component may be
aseptically packed or frozen, thereby obviating the need for acidification
and preservation. [0026] According to the preferred embodiment of the
present invention, tea flavor or tea aroma is provided in a sweetener at a
level to provide appropriate flavor character and strength to a finished
tea beverage. To provide a well balanced characteristic flavor/taste
profile, these compounds should be delivered within a certain ratio
relative to the tea solids present in the concentrated tea extract. The tea
aroma or tea flavor is typically dosed into the sweetener to deliver levels
in the finished beverage in the range of 1-150%, preferably in the range of
5-90%, and most preferably in the range of 15-SO% of the tea solids level.
[0027J It is important to note that both tea aroma and tea flavor exhibit
instability in the presence of tea solids. Accordingly, the present
invention contemplates the provision of either or both of tea aroma and tea
flavor in the sweetener system in an amount appropriate to deliver fresh
brewed tea taste. [0028] Tea aroma suitable for inclusion with the
sweetener component according to the present invention may be obtained
during the initial tea processing, i.e., through aroma stripping, etc. Any
tea flavor is suitable for inclusion in the   WO 02/087350 -g_
PCT/US02/13433 sweetener component according to the present invention.
These tea flavors may be natural or artificial (engineered from compounds
not derived naturally from tea) or a combination thereof. Suitable tea
flavors include any of those flavors currently available from a number of
"flavor houses" such as Firmenich Inc. (Princeton, NJ), Virginia Dare
(Brooklyn, NY), Takasago (Rockleigh, NJ), Quest International (Hoffrrian
Estates,1L), Harmann & Reimer, Teterboro, NJ) and Givaudan Roure
(Cincinnati, OH). j0029] Based on individual taste preferences, the level
to which an iced tea beverage may be sweetened will vary considerably.
Typically, however, a beverage may be sweetened in the range of 2-25% sugar
and more preferably in the range of 5-15% sugar. Actual levels of the
flavor/aroma compounds in the sweetener typically range from 0.01-12% based
on finished beverage, preferably in the range from 0.02-5%, and most
preferably from 0.03-2%, depending on the concentration of the sweetener.
It is also important to note that the tea aroma/flavor may be separately
provided, i.e., without a sweetener for an unsweetened beverage, for
recombination with other beverage components at the point of dispense. For
example, the tea flavor/aroma may be diluted in a media free from
sweetener. Stabilit3r of Flavor Compounds in Sucrose [0030] The stability
of flavor compounds over time when mixed with liquid sucrose is
demonstrated in Figure 2. The s, s and 1s represent the total amount of
volatile flavor compounds (ppm) present in a 55.4 brix sucrose solution at
40F, 72F and 90F, respectively, at 0, 2, 4 and 12 weeks. Changes in aroma
compounds are much slower in sucrose, as compared with changes when stored
with concentrated tea solids, thus delivering a product system with
significantly enhanced shelf life.   WO 02/087350 -9 What is claimed is:
PCT/US02/13433 ' 1. A method of delivering fresh brewed tea taste to an
on-premise iced tea beverage at a point of dispense comprising the steps
of: (a) providing tea flavor compounds in an amount sufficient to deliver
fresh brewed tea taste separate from tea solids prior to the time of
dispense; and 



(b) mixing the tea flavor compounds with the tea solids at the time of
dispense. 2. The method of claim 1, wherein the tea flavor compounds
comprise tea flavor, tea aroma or a combination thereof 3. The method of
claim l, wherein the tea flavor compounds are provided in an amount of 0.01
to 12% by weight of finished iced tea beverage. 4. The method of claim 3,
wherein the tea flavor compounds are provided in an amount of 0.02 to 5% by
weight of finished iced tea beverage. 5. The method of claim 4, wherein the
tea flavor compounds are provided in an amount of 0.03 to 2% by weight of
finished iced tea beverage. 6. The method of claim 1, wherein the tea
flavor compounds are provided in an amount from 1 to 150% of an amount of
tea solids in a finished iced tea beverage. 7. The method of claim 6,
wherein the tea flavor compounds are provided in an amount from 5 to 90% of
an amount of tea solids in a finished iced tea beverage. 8. The method of
claim 7, wherein the tea flavor compounds are provided in an amount from 15
to 50% of an amount of tea solids in a finished iced tea beverage.   WO
02/087350 -10 PCT/US02/13433 9. The method of claim 1, wherein the tea
flavor compounds are provided ' together with a sweetener. 10. The method
of claim 9, wherein the sweetener is selected from the group consisting of
sucrose, high fructose corn syrup, corn syrup, honey, molasses and 



combinations thereof. 11. The method of claim 9, wherein the sweetener is
acidified and preserved. 12. The method of claim 11, wherein the sweetener
is acidified with an acidulant selected from the group consisting of
phosphoric acid, citric acid, lactic acid, fumaric acid and combinations
thereof. 13. The method of claim 11, wherein the sweetener is preserved
with a preservative selected from the group consisting of benzoate, sorbate
and combinations thereof. 14. A method of, delivering fresh flavor to an
on-premise beverage at a point of dispense comprising the steps of: (a)
providing at least one unstable component of the on-premise beverage
separate from beverage components in which the at least one unstable
component is unstable prior to the time of dispense; and (b) mixing the at
least one unstable component with the beverage components in which the at
least one unstable component is unstable at the time of dispense. 15. The
method of claim 14, wherein the at least one unstable component is a flavor
component.   WO 02/087350 -11 PCT/US02/13433 16. The method of claim 14,
wherein the at least one unstable component is 



provided together with an additional beverage component in which the at
least one unstable component is stable. 17. An on-premise iced tea beverage
having fresh brewed tea taste made by the process comprising the steps of:
(a) providing tea flavor compounds in an amount sufficient to deliver fresh
brewed tea taste separate from tea solids prior to the time of dispense;
and (b) mixing the tea flavor compounds with the tea solids at the time of
dispense. 18. The on-premise iced tea beverage of claim 17, wherein the tea
flavor compounds comprise tea flavor, tea aroma or a combination thereof.
19. The on-premise iced tea beverage of claim 17, wherein the tea flavor
compounds are provided in an amount of 0.01 to 12% by weight of finished
iced tea beverage. 20. The on-premise iced tea beverage of claim 19,
wherein the tea flavor compounds are provided in an amount of 0.02 to 5% by
weight of finished iced tea beverage. 21. The on-premise iced tea beverage
of claim 20, wherein the tea flavor compounds are provided in an amount of
0.03 to 2% by weight of finished iced tea beverage. t 22. The on-premise
iced tea beverage of claim 17, wherein the tea flavor compounds are
provided in an amount from 1 to 150% of an amount of tea solids in a
finished iced tea beverage. 



WO 02/087350 - 12 PCT/US02/13433 23. The on-premise iced tea beverage of
claim 22, wherein the tea flavor compounds are provided in an amount from 5
to 90% of an amount of tea solids in a finished iced tea beverage. 24. The
on-premise iced tea beverage of claim 23, wherein the tea flavor compounds
are provided in an amount from 15 to 50% of an amount of tea solids in a
finished iced tea beverage. 25. The on-premise iced tea beverage of claim
17, wherein the tea flavor compounds are provided together with a
sweetener. 26. The on-premise iced tea beverage of claim 25, wherein the
sweetener is selected from the group consisting of sucrose, high fructose
corn syrup, corn syrup, honey, molasses and combinations thereof. 27. The
on-premise iced tea beverage of claim 25, wherein the sweetener is
acidified and preserved. 28. The on-premise iced tea beverage of claim 27,
wherein the sweetener is acidified with an acidulant selected from the
group consisting of phosphoric acid, citric acid, lactic acid, fumaric acid
and combinations thereof. 29. The on-premise iced tea beverage of claim 27,
wherein the sweetener is preserved with a preservative selected from the
group consisting of benzoate, sorbate and combinations thereof.
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