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beverages. Mre specifically, the present invention
relates to tea concentrates for produci ng consumabl e
beverages and net hods of making the tea concentrates.
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solids stability.

[0003] Many conventional tea concentrates are physically unstable or not
pumpable, which prevents their use in many tea products. For example, tea solids
have a tendency to precipitate out of solution thereby producing a beverage that is
aesthetically undesirable in taste and appearance for a consumer. Further, tea
concentrates that are too viscous are not easily pumpable and cannot readily be used in
dispensing machines.

[0004] Therefore, there is a need to provide improved tea concentrates that are

stable, pumpable and may be stored at ambient temperatures for long periods of time.

SUMMARY OF THE INVENTION

[0005] The present invention provides stable beverage concentrates. In an
embodiment, the present invention provides a beverage concentrate comprising a
solution having tea solids ranging from about 10% to about 35% by weight; a
stabilizing agent ranging from about 30% to about 70% by weight; and water ranging

from about 15% to about 35% by weight, wherein the tea solids, stabilizing agent and
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[0012] In an embodiment, the solution is pasteurized. ‘

[0013] In an embodiment, the tea solids range from about 15% to about 30%
by weight.

[0014] In an embodiment, the stabilizing agent ranges from about 40% to
about 60% by weight.

[0015] In an embodiment, the water ranges from about 20% to about 30% by
weight.

[0016] In another embodiment, the present invention provides a stable tea
concentrate comprising a solution having tea solids ranging from about 10% to about
35% by weight; one or more stabilizing agents ranging from about 30% to about 70%
by weight; a buffer salt ranging from about 0.01% to about 2.0%; and water ranging
from about 15% to about 35% by weight, wherein the tea solids, stabilizing agent,
water and buffer salt are each added in amounts such that the tea solids do not
precipitate out of the solution.

[0017] In another embodiment, the present invention provides a method of
producing a stable tea concentrate, the method comprising combining tea solids
ranging from about 10% to about 35% by weight with a stabilizing agent ranging from
about 30% to about 70% by weight and water ranging from about 15% to about 35%
by weight to form a solution, wherein the tea solids, stabilizing agent and water are

each added in amounts such that the tea solids do not precipitate out of the solution.
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[0023] Additional features and advantages of the present invention are
described in, and will be apparent from, the following Detailed Description of the

Invention.

DETAILED DESCRIPTION OF THE INVENTION

[0024] The present invention generally relates to beverage concentrates and
methods of making same. In an embodiment, the present invention provides stable and
pumpable tea beverage concentrates. The tea concentrates can be preservative free and
still be stored at ambient temperatures for long periods of time. Stable, as used in the
present specification, refers to the ability to inhibit pathogenic microbiological growth

and/or the ability to prevent the tea solids from precipitating out of solution.
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compounds derived from teas. It should also be noted that preventing tea solids from
precipitating out of solution does not mean preventing a minute or an insignificant
individual amount of tea solids from precipitating out of solution. For example, a
minute or insignificant amount of tea solids precipitating out of solution may be an
amount that does not adversely affect the overall taste or appearance qualities of the
stable tea concentrate.

[0028] In the present specification, the term “stabilizing agent” should be
understood to be any suitable agent capable of controlling the water activity and
preventing the tea solids from precipitating out of solution. The stabilizing agents can
be, for example, sucrose, fructose, corn syrup, maltodextrin, dextrose, lactose,
propylene glycol or combinations thereof. Preferably, stabilizing agents do not inglude
chemical preservatives.

[0029] In a solution of tea solids and water, the tea solids generally do not
precipitate out of solution below 0.5% by weight or above 50% by weight tea solids.
However, between 0.5% and 50% by weight, the tea solids will usually precipitate out

of solution without any additional modifications to the solution. It was surprisingly

found that a stable tea concentrate having a tea solids concentration between about
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the tea solids (e.g. having a range between 10% to 35%) from precipitating out of
solution.

[0032] In another embodiment, the beverage concentrate comprises a solution
having tea solids ranging from about 10% to about 35% by weight; a stabilizing agent
ranging from about 30% to about 70% by weight; and concentrated tea aroma ranging
from about 15% to about 35% by weight, wherein the tea solids, stabilizing agent and
concentrated tea aroma (i.e. tea distillate) are each added in amounts such that the tea
solids do not precipitate out of the solution.

[0033] In an alternative embodiment, a beverage product comprises the tea
aroma or tea distillate and the beverage concentrate, The beverage concentrate is
initially stored separately from the tea aroma. The beverage concentrate may comprise
a solution having tea solids ranging from about 10% to about 35% by weight; a
stabilizing agent ranging from about 30% to about 70% by weight; and water ranging

from about 15% to about 35% by weight. The tea solids, stabilizing agent and water



Howeve
sol i ds

wowrdhoussany additi onal

r,
W ||

bet ween 0. 5% and 50% by wei ght,
usual ly precipitate out of solution
nodi fications to the sSPCT/EPION6/002878

the tea

It was surprisingly found that a stable tea
concentrate having a tea solids concentration between

about 10% t o about 35% by wei ght (i.e.
where tea solids normally precipitate),

m ddl e ground of
wher eby t he

at@@a@ohddig o amotmiprsach phitathe teaitsolids dolneti egipiael aut of the

be pro

seltieBnt LAg elcd a}OBE PY defu
b3 IRONHRFa0

e tea solids

patfdh

duced.

[ 0030]

In a

odi nent,

Al &

°n

F%{B&chi a\?{élgvté)ee abeverage
Wg%ﬂ@t st AR thhe pA6r RYE ManEfhtely prior to)

an range between about 10%¢to

tabonstmPHvh by awengimer. Jihebevangeyprodenimaynemprsepddtional liquids

about

b i ght
Heh FRRACEBRIY® BERSYTIEHIY

fromrabonte A4yt o aka

30%

. The

i

bili

range between about 15%to about 35% by wei ght

ipnsifagive wifyvarion

nbqdi t. th t abl
R A
iBYent@hght ,

exanpl

€,

sodi

di
um h

di sodi um phosphat e,

citrate, disodiumcitrate, potassiumcitrate and

gl

ut

%ugéﬁlgv\galsge%g?tteg%@pg &}gdgc%&sumer.
16 Q8 baot Wein@hfion, Tihe Rsllbeting dMbles are

fousn eathedimensqof dha eRens gvieplomang Hiurther, illustrate

;
O R
preferably fromabout 0.1%to about 2.0%
The buffer salts can be any suitable salt such as,
sodi um phosphat e,
pot assi um phosphat e,
pol yphosphat e,

i

resent
%

for

iaﬁ?]:_pposphate, sodi um
g&éﬁ@?ap osphat e, sodi um

ssium gi-trate—[ 00311} pran—enrbodi-rppt—the—— -

toteal |solEdfs [chbafebht ORSCOREY By doncht r at &3 &qlighy [Qilution Ratio
rSolige [bSeliden Sobidst 90 meg?et,ate <dlspegsle;162,j§
preder|épbiizing oVabout” “70% t o’ about BIY b ®ht | And
the wat é&ctli vity|of the ftea conceg Jopt € shoul d|range
bet ween &#but! 0 701t o about 0 85 | preferably from

5P [0428% q Rt 6.8, t 3. M%kven?-8the |t edSol ifds 1591

[ o Ihavst e 1o = | s anns le OSEAA ra

\ yREIE PR Frge VWEET /0 U0 YO |[TT -1
pfse@l/"pi ?‘Ztoi/ghg%&uq%"of gol ut oiﬂ. OIO?&?E((n anot her 142
ezﬁoml. 1800, the. DeVeraam ConGrol rat@sepnprises a|  128:1
sol utilon (

20.0% | 52.0% |72.0% | 3,100 1,400 0.837 yes 114:1

18.5% | 54.0% |72.5% | 3,300 1,600 0.828 yes 105:1




having tea solids ranging fromabout 10%to about 35%
by wei ght; a stabilizing agent ranging from about 30%

W eooalaiss2 70% by wei ght; and concentrated t ea BCDRB2006/002878
rangi ng from about 15%to about 35% by wei ght, wherein
the tea solids, stabilizing agent and concentrated tea
aroma (i.e. tea distillate) are each added i n anounts
such that the tea solids do not precipitate out of the
sol ution. [0033] In an #0036t AABNME2enbodi ment, a
beverage product conprises the tea aroma or tea
di sti Il ate and the beverage concentrate. The beverage

Nt r'ifoy | |5Tbﬂl'lt I alfideositP (&9 Sepagw'lt ellyreh k6Idst [DAution Ratio

t §% ror@iqd hieg ar é?ﬁeOOCO ﬂ%%f iR gfg&{}jlt%_%o A(dispensed tea

SO, Qg £ dofic. 0.176%)
e i o B

‘2%3:’

;}; t|; a stapilizing ggent gi'ng {from
about 300(o/t)o about |70% by Wei ght ; aadso;vat rangijng

BT TR D G TV BT

R0Vt helO.1ho| 1M obimesud 000 pf o87BB L dt e Bt qf (1R :

1
SP4.09% Pri8.GPhe| 1262 nhaMB.sR%| t £80ai 5t 017bat ¢ cano be 142 :
CONYNEd 1 Wol N| 7 Ney DEVEr@ae| CopGeNt rgkest d Topmthe qo5.

ao\iar..o

beverageproduct —at —afty tie—prror—(e-g— i mediately
prior to) to consunption by a consuner The beverage

pr odumosnﬁm GARRRd $Rpatifidtd, O alppbdradlitHst Susedbeaprowie@the best

?I ve e beverage product a suitable taste
gtala 16 atethe d«ywm &issesisuwih. n0[t9@)sql}dsagrevmyat&n eRawsye, there is a

ion e
ﬁ'iﬁinﬁ:g eg?(c—i:e\r/l h%#eavsatl%bllfcl) Jsv{% %N n@ga[ %C%?]hgfo ]i;)revent the tea solids
frome picepitating fAr¢Haage iih lonst sfathe mgrwﬁenmarahablet gslgi ngp solids,
conducted in accordance w th_ enbodi nents

ﬁtalélbélﬁg Agftetieicshiropop 3yl siakin 2 20D terﬁ&BEEEEOT 60 cause a
OF oé@ dﬁ/ gféngeéﬁgg tbfrg{glé%slltpl:otf tﬁeomﬁ%&fj f(l;laéxaﬁ'{g)% Ufen prepanng the

ty at the |owes I Scoslt
wiatconeentiben $% drdp ipteaciofids Abmomfindldwevencentrite rfa‘rmdata)ll could

| = | = | —

bal ance between the tea stabiljt wat.er act
gause ohe ttiﬁ §f§e 1dsy o RISEIPERE et 15)691?(0&%&8? Bripa solids | Bnf3%nal tea
PoREh t tldﬁ c%ﬂﬁl%‘ﬁsé t'Be QNG td R ebBE QS8R limits.

varil a tea solid
0038] The tea concentrate may be degassed to remove trapped air and to

increase the solution density. The gas may be removed to prevent subsequent
oxidation of the tea solids. The tea concentrate may also be pasteurized to kill all
vegetative microorganisms. The tea concentrate can be filled aseptically (e.g. Intasept
pouch filler) or clean filled (e.g. Scholle pouch filler) into pouches that can be used,
for example, in a dispensing machines equipped to handle such concentrates.

[0039] In an example of generating a tea beverage using the stable tea
concentrate, a targeted dispensing strength of the tea concentrate with diluting water
from a dispensing machine can be about 0.176% tea solids when the diluting water and
tea concentrate are mixed together and dispensed into a container having ice. The
dilution ratio (e.g. water:concentrate) for this type of dispensing machine can range
from 100:1 — 150:1. This means the tea concentrate should initially contain about
17.6% to about 26.4% tea solids. The concentration of tea solids in the final iced

beverage container may be, for example, about 0.16%.
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The invention is clained as follows: 1. A beverage
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stabilizing agent ranging from about 30%to about 70%
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agent and water are each added in anmobunts such that
the tea solids do not preC| itate out of the solution.
2. The beverage concentrat & aim1 conprising at

| east one buffer salt ranging fromabout 0.01%to
about The W@H@On wwtauned/@s— Wgoncentrate of Claim 2,

uher e 13 BULLEE oAl cSELASHEY LA HA, 8" oup

consi stl ng o T am p um phoSphat e,

pot as&lalsmuﬂﬁlﬁﬁglhgtﬁ%m @bcmotl @%Sb lamm@@%bﬁwelghﬁodl um
pol yphosphat e, sodi um hexanet ag osphat e,
ci t r af slabiliziigfAeeR Tenging fiom Forhah derrbet ﬁg%ebwalght and

di pot .
0.5t S5 HILSA L1 R061 PR 0 BERFElyncin B st
sthlaibizing zigant agemiter sressatlieadded ihranmounksesugh dbyt the tea solids do not

consistin sucr.ose, fructose, corn syrup,
WF’P&@J@H“?PE{}IGS@?‘P’&% | act ose, propyl ene glycol and
conbi nations thereof. 5. The beverage concentrate of

Claim1l, wherein the sol ution co_rrpri ses a sol i ds
cont eBt bethebevendgsutonegitateoofdblaim 130%pyingeit ¢ast. ong.buffer salt

The. bever age ¢gent rat f, daim1l, wherein the
YOPE na@?fﬁﬁ&ﬂeﬁépoaamfe%‘g/"activity bet ween about 0. 75

to about 0.85. 7. The beverage concentrate of Caiml1,
wherein the solution is degassed. 8. The beverage
concehtrat & @be\@%emomcemm@rcé’i (Haion e, Wb@fémetbébuffer salt is selected

cantr S The

BACOR. 5 L, RSB BE® B g ABRYALET Sotassum
phosphate, dipotassium phosphate, sodium polyphosphate, sodium
hexametaphosphate, sodium citrate, disodium citrate, potassium citrate and

dipotassium citrate and combinations thereof.
4. The beverage concentrate of Claim 1, wherein the stabilizing agent is
selected from the group consisting of sucrose, fructose, corn syrup, maltodextrin,

dextrose, lactose, propylene glycol and combinations thereof.

5. The beverage concentrate of Claim 1, wherein the solution comprises a

solids content between about 60% to about 90% by weight.

6. The beverage concentrate of Claim 1, wherein the solution comprises a

water activity between about 0.75 to about 0.85.
7. The beverage concentrate of Claim 1, wherein the solution is degassed.

8. The beverage concentrate of Claim 1, wherein the beverage concentrate

is free of preservatives.



pasteuri zed. 10. The beverage concentrate of Caim1l,

wherein the tea solids range from about 15%to about
wW@OMTloge3sei ght . 11. The beverage concentrat e OPCIZERI006/002878

1, wherein the stabilizing agent ranges from about 40%

to about 60% by weight. 12. The beverage concentrate

of Caiml1, wherein the water ranges from about 20%to

about 30% by weight. 13. A stable tea concentrate

conprising a solution having tea solids ranging from

about ¢ 10% 59 S f

about 30% (1 apadtSos by harony | CRHEL F Syhags, e 'doflton i

pastayiriagd.f r om about 0.01% to about 2.0% and water

rangi ng from about 15%to about 35% by weight. 14. The

beverage concentrate of Caim13, wherein the solution

conpriges @h§ Bévetifpel @t Gitat T BRN 1 2R AL InAHY ‘téa CPQé)fﬁtnge from

90% wei .. 15." The beverage concentrate of

abput J-\%é)rtélagoutﬁ@‘ysb]/melgbh conprises a water activity

bet ween about 0.75 to about 0.85. 16. The beverage

concentrate of Claim 13, wherein the beverage

concent.r at Thé Heléege Qbndeneser oratinas 1&here1ﬂmteh§%9blﬁ£mg agent
produci ng a stable tea concentrate, the nethod

EBEPTIFEn ABOWPht i Fhgut €6 duvedghtr angi ng from about 10%
to about 35% by weight with a stabilizing agent
rangi ng from about 30%to about 70% by wei ght and

wat er1Z.an g"mg béverngeatmoentidd/ot Claho Ul wBeUrbtheWehteiNtankes from
forn%@}, sol u 30 wherein the tea SO|IdS stabilizing
h ér’iﬂlab\%’tt P7beweighh added in anounts such t hat
the tea solids do not precipitate out of the solution.
18. The method of C aim 19 conprising adding at | east
one blA.f er Astdbie tea concentrate comprising a solution having

tea solids ranging from about 10% to about 35% by weight;
sucrose ranging from about 30% to about 70% by weight;

a buffer salt ranging from about 0.01% to about 2.0%; and
water ranging from about 15% to about 35% by weight.

14. The beverage concentrate of Claim 13, wherein the solution comprises

a solids content between about 60% to about 90% by weight.

15. The beverage concentrate of Claim 13, wherein the solution comprises

a water activity between about 0.75 to about 0.85.

16. The beverage concentrate of Claim 13, wherein the beverage

concentrate is free of preservatives.
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rangi ng from about 0.01%to about 2.0%into the

solution, wherein the tea solids, stabilizing agent,
wowrdoenoasrd buffer salt are each added i n anbuneGI/BPIONG6/002878

that the tea solids do not precipitate out of the

solution. 19. A beverage product conprising a tea

aroma and a beverage concentrate conprising a solution

having_tea solids ranging fromabout 10%to about 35%

by vve&]@ht . Agimgthaiof proidnejng gestable tea goregnirpisnihgtneihoBosmprising

(AR R0TRE MR o bR i BTRACE LR it &

sthlilizinigZigegt AggnE fARd ab@lt S0V tEadAE T0Fske theight aR®Wated ranging
uch that the tea solids do not precipitate out of the
FBm 109k 15%nte shost épte onaveighh tofeymmaisglugipny wherein the tea solids,

SRR el Y AR HEL RIS L 05 st do
pevpitaigeupodilesdlugpn.or t o consunpti on. 20. A beverage
concentrate conprising a solution having tea solids

rangi ng from about 10%to about 35% by weight; a

st abi §8 zi nghagsdthod 8PN g@%%&%&;ﬁ%%{ %?ngﬁg BUeter salt

by wei ght; and concentrate ing fr

wbging 169 thoub Bl 3% Myt 2eYgintq thehsoletion, twieer¢inahe tea solids,

l.i.d tabilizi nt and concentrated tea ar
P A 0 AP SRR 31 56 P8 T e s
§Mds @b @6t plctipitate@dt otthe tHALER! Ut i on.

19. A beverage product comprising a tea aroma and a beverage concentrate
comprising a solution having tea solids ranging from about 10% to about 35% by
weight; a stabilizing agent ranging from about 30% to about 70% by weight; and water
ranging from about 15% to about 35% by weight, wherein the tea solids, stabilizing
agent and water are each added in amounts such that the tea solids do not precipitate
out of the solution, and wherein the tea aroma is stored separately from the beverage
concentrate and is combined with the beverage concentrate to form the beverage

product prior to consumption.

20. A beverage concentrate comprising a solution having

tea solids ranging from about 10% to about 35% by weight;

a stabilizing agent ranging from about 30% to about 70% by weight; and

concentrated tea aroma ranging from about 15% to about 35% by weight,
wherein the tea solids, stabilizing agent and concentrated tea aroma are each added in

amounts such that the tea solids do not precipitate out of the solution.
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