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Application Serial No. 60/466,265, filed April 29,
2003. 5 This invention rel at e§ To0 beverage
conposi tions that have the added benefit of providing
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incorporate into such beverages. In addition, significant interest has arisen

for beverages to be clear and/or colorless.

Natural vitamin E comprises at least eight types of homologs (four
tocopherols and four tocotrienols), of which d-a-tocopherol is the most
abundant and the most biologically active. Synthetic vitamin E is a mixture
of d-forms and /-forms that are optical isomers of each other. Natural
vitamin E consists of only the d-form. Thus, the synthetic form of vitamin E
is designated as d,/-a-tocopherol, while the natural form is designated as d-
a-tocopherol. In either case, only the d-form is active. These vitamin E
homologues are widely distributed in nature and found in such foods as

grains, green plants, algae, vegetables, vegetable oils, fish, and meat. The
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produced and nmade available in, esterified formas d-
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corresponding product prepared from synthetic source vitamin E is known
as Vitamin E DL TPGS™, also available from Eastman Chemical Company.
In either case, the commercial product is prepared by esterifying the
carboxyl group of crystalline d-a-tocopheryl acid succinate (or the d,/-form in
the case of synthetic vitamin E) with polyethylene glycol 1000. Vitamin E
TPGS™ is very stable and does not hydrolyze under normal conditions. It
is essentially tasteless and odorless and has been shown to be a readily
bioavailable source of vitamin E for individuals or animals having difficulties
absorbing naturally occurring, fat-soluble vitamin E. Thus, its therapeutic

benefit has been well documented and recognized.
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therapeutic 30 benefit has been wel|l docunmented and
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s. ze i sAnaliernativeprRRTeack puIRasiachtognale SHEh BaHegus
g}#%\:é{h@é ﬁlﬁth o‘ﬂtnkél |I| |§ deﬁﬁkgﬁé%e%'uégﬁ@gdé%@slons or

Upﬂﬁnétﬂl@bé&ﬁané‘mwﬂ'\deh thédsbemedrmljdmpmts lobmd;amemEI opits
be unstabl e. Perhaps even nore i is th{e rs
thapetate;pbau%%ateueﬁees Biedlens ot ahen gapgmeters. Since

nefl‘ﬁé %'ah}’clé Eﬁ@g% gle‘g %%\f éﬁé’ngfé?ﬁfgern?gﬂr g’;?s%f??w% partlcles

beg\nlhnbbrelflet:ﬁ and diffratt toe fightaandlthghwoald notde Vlﬁaﬁﬁ)ase
rdetec?able. Upon storage, however, such microdispersions tend to be
unstable. Perhaps even more important is the fact that microdispersions
and nanodispersions by necessity require dilute concentrations else they
will begin to agglomerate making larger particles that begin to reflect and
diffract light as they increase in size.

For example, US 4,835,002 to Wolf et al. describes the preparation
of microemulsions having particles too small to be visually detected. These
emulsions are formed from water, alcohol, an essential oil, and one or more
emulsifying agents or surfactants. U.S. Pat. No. 5,798,333 to Sherman
discloses a homogenous, water-soluble concentrate of cyclosporin that can

be diluted in an aqueous solution without precipitating cyclosporin. The
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The present invention provides beverage conpositions
that have the added benefit of providing a
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particular, d,/- or d-a-tocopheryl polyethylene glycol succinate (e.g., Vitamin

E TPGS™ or Vitamin E DL TPGS™) may be used to provide tocopheryl
(i.e., vitamin E) content to beverages. The invention provides a beverage

comprising water, a water-soluble source of vitamin E, one or more
flavoring agents and one or more sweeteners. In addition, the invention
provides a fruit beverage comprising fruit juice or fruit flavoring, a water-
soluble source of vitamin E, and water; the fruit beverage may also contain
natural or artificial sweeteners.

The beverage compositions of the present invention may be
carbonated or non-carbonated and may contain a variety of flavoring agents

and/or sweeteners. It may also be beneficial to include a preservative or,
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soluble vitamin E include the naturally derived product Vitamin E TPGS™
and the synthetically derived product Vitamin E DL TPGS™. As noted

above, the commercial products are prepared by esterifying the carboxyl

group of crystalline d-a-tocopheryl acid succinate (or the d,/form in the
case of synthetic vitamin E) with a polyethylene glycol (or “PEG") molecule.
While the commercially available forms employ polyethylene glycol 1000 in
this esterification, other forms of PEG having molecular weights of 200 to
20,000 may be used; typical molecular weights for the PEG that may be
employed include polyethylene glycol 200, 400, 600, 800, 1000 and so on.
More particular examples of suitable polyethylene glycols are those having
molecular weights of 400 or 1000 (PEG 400 and PEG 1000, respectively).
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Sweeteners that may be used herein include any of the naturally

occurring sugars that are widely commercially available, such as glucose,
.sucrose, dextrose, and fructose; in addition to being available separately,
the foregoing are also generally found naturally in various fruit juices. Other
sugars that may be used include high fructose corn syrup, invert syrup,
sugar alcohols, including sorbitol, mannitol, lactitol, refiner's syrup, and
mixtures thereof. In addition to sugars, other suitable sweeteners include
low or non-caloric sweeteners such as acesulfame potassium, alitame,
sucralose, saccharin, cyclamates, and L-aspartyl-L-phenylalanine lower

alkyl ester sweeteners (e.g., LL-aspartame). The foregoing sweeteners
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thereof. The fruit flavors may be derived from naturally occurring fruit juices
and/or extracts, fruit oils, or they may be synthetically prepared. When a
naturally derived source of flavoring such as fruit juice is used, the flavoring
may also serve as a natural source of sweetener. Other, non-fruit flavoring
agents that may be used in the present invention include cola, mint,
chocolate, almond, peanuts or other nuts, fudge, vanilla, coffee, tea, latte,
cappuccino, butterscotch and mixtures thereof. The skilled artisan will
recognize that the foregoing list of flavors is exemplary only, and is not
meant to be limiting. Further, and depending upon the desired

characteristics of the final beverage, one may desire to combine one or



The flavoring agents used in the present invention may
be various fruit and/or vegetable flavors such as

w@e@pm9sopear, passion fruit, pineapple, bananBCDUS2004/012077

10

15

20

25

30

banana puree, apricot, citrus,_so_r ange, peach, |enon,
grapefruit, apple, cranberry, 'tomato, mango, papaya,
lime, tangerine, cherry, 20 blueberry, strawberry,
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i nceneentates eajedepend upon the flavor(s) selected the flavor impression
desired, and the form of the flavor component. The flavor component can
comprise at least 0.05% up to 15% by weight of the final beverage
composition, and typically from 0.1 % to 2% by weight. When fruit juices
are used as the flavoring, the flavoring agent can comprise, on a single-
strength basis, from 2% up to 25% fruit juice by weight of the beverage,
preferably from 5% to 15% fruit juice by weight for carbonated beverages.

As used herein, a "fruit beverage" is a fruit flavored or fruit juice
product that is in a single-strength, ready-to-serve, drinkable form. Fruit

beverages of the present invention may be of the "full-strength” type, which
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Exanpl es of such wei ghting agents are sucrose acetate
i sobutyrate (SAIB) or brom nated vegetable oils (BVO

W@em40e5N esters, in particular the ester 15 PUNES2004/012077
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The beverages of the present invention may be carbonated

beverages such as flavored seltzer waters, soft drinks or mineral drinks, as
well as non-carbonated waters, fruit juices, fruit punches and concentrated
forms of such beverages. When a carbonated beverage is desired, carbon
dioxide may be introduced into the water that is mixed with the beverage
concentrate (or syrup); alternatively, the carbon dioxide may be introduced
into the drinkable beverage after dilution to achieve carbonation. The
carbonated beverage can be placed into a container such as a bottle or can
and then sealed. Any conventional carbonation methodology can be used

to make the carbonated beverages of this invention.
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10 For single-strength beverages sweetened with
sucrose, the sugar content can range from2 Brix to

WA sooBn93952 Typi cal |y, the sugar content of suckhCT/US2004/012077

beverages depends upon the amount of fruit juice
contained therein. For full=¥rength beverages
containing at least 95% fruit juice, the sugar
content_is typically from5 to 14 Brix., For extended.
bever agE® ?WQP"HB} Q%F?Bpi Qxide M%{?ﬂ’dm@d&g peypfage wil
Y hefhydrsysierh GabH antitRgaPolirtt of 3
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according tq the present 4 noyention... e sugar content
cdﬁv?%ﬁbcqrﬁﬁﬁr}éo'ﬁaégo érq . WB?%Q!‘%’@‘J,E-the sugar

cont entThdpeldlages obtHeepeaBaEnvEali®s may dis®inchidé alcofol-
Brix. For orange juice 20 concentrates,

t he sugar .
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gﬁ/é@{ﬁ 6/ Vitahfing tHet May BE braéderit imtheAinbentidreinelude@scorbic

en seal ed. Any conventional carbonation .
neadid {ditargin CprVitaeins &1 @Gloiamin)iB(ribaiava), iifh (Rysigdoxamine)

P BI8 Saapesobaiamting) 3 Via(h B CHmRRABS  Companents of a
| @B Soiipiex indfidesrtingias BAi, B2, Bog Ba2d bittion nidon,

particular flavor system used and the anount of )
c apaathenimacidsfolie aciduadaning, chalings Rdeaasipepiosghate, Protic

Bl P G S oL 84 ! B oS o

| nyéidtanaroramyygdatinel Baneficiakhingrals thabntayi e imgluded in the

? %3{%88% %%Yddrégcallci%mt , ?ro%r??{(\)ab esiunt ra]\tnd eztmrgf1 nl‘:)lle;c:trgpy!itaes that
would be suitable for inclusion include sodium, potassium and magnesium
in the form of their chloridé and/or bicarbonate salts.

Also contemplated in the present invention are dairy products,
particularly milk products, containing water-soluble source of vitamin E.
The milk products contemplated herein may be derived from animals (e.g.,
cows) or synthetically prepared, and includes both whole milk and various
reduced fat forms. To the foregoing may be added a solution of water-
soluble source of vitamin E, to present a dairy product having the amount of

water-soluble source of vitamin E identified above. The foregoing may also
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t he ethanol content would be 3% to 9% by weight, or 3%
to 6% by weight. Exanples include beer and malt

whewansyes containing up to 6% by wei ght et harol/usavd4/012077

Wi ne coolers containing up to 19% by wei ght ethanol. 10
In addition to the water-soluble source of vitanin E,
the beverages of the present invention may include a
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ipeiie e iR ialtnd hbiRiBiaR bRt didlete.

of pél?@t‘hpleﬁawyﬁﬁﬁﬂéﬁé Qlydol eapdigmers, Pelyscrbatil 60, sodium

cont enpl at e résent invention are dairy
prm@uooleate @@dlﬁrdeEWB? thererf. pr oduct s, cont ai ni ng

SR L AP o QB penci

aniolfRtitdé & Fresen@tive )n the tsaverages oﬁtHeyprpsemaneelntmnd
i ncl udes ‘both whole nil k aggj vari

f o$H%abl¢@fQ%%V@WeédBF'H§eﬁ9 8° Bnd A C AR A citric
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uct avin wat er - sol ubl e source of
VI ;bamrculaE[ ludefuj Mﬂ1eaob ellear/ or sUbsiantnalb'ngargbewage poodAmt is

cRlstbrioon Sl e dret ey R s Wil ed8radt ok is no

|r¥é6t|hé1€§ %F’é%m let ﬂf&hﬁ&e TeR6X T BEQYTerdx™ BHA, and
mn al's or eectro(cg . st at ed above an

anTenexBig, alhefivh rararavaﬂ@biﬁémrm Basimap Ghamaical Campany.
used i naLRE.WEHIVE, if Eba%dbﬂqggf §f thQBrE8B AR GEhtIdH R Brovide,

when desired, an optically clear beverage composition containing @- or d,/-

a-tocopheryl polyethylene glycol succinate in a nutritionally supplemental
amount. Thus, the present invention supplies tocopheryl content (i.e.,
vitamin E) to beverages without using emulsifying or other auxiliary
reagents to suspend or emulsify the vitamin E oil or water-immiscible
derivatives thereof, while still maintaining beverage clarity when and if
desired. That is, the beverages of the present invention may be
substantially free of emulsifiers or auxiliary agents.

An example of the present invention is set forth below (Example 3),

in the form of a sports drink or sports beverage. Typical sport beverages
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products woul d be suitable for __use herein. Conmmon

anti f oam agents approved for 18se in foods include:

di net hyl pol ysi | oxane, net hyi phenyl pol ysi | oxane,
oxystearin, polyethylene glycol diole e
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m xtures thereof. The foregoing preservatives are
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provi >sired, an optically clear beverage
coepowiosition, waterdf nécegsary torbring theaweigbb phibeyheverage to

polyethyl ene gl ycol succinate in a nutritionally
suﬂéﬁ%‘g@ﬁ\daq’pt%gﬁﬁxrrﬂ ?W?ﬁ{?g',e?'t he present invention

suppl i egHeqfrapdtivlertint £86 id dirécted to atfaui joide)béverage
beverages w thout using enmul sifying or other auxiliary
25 copegpirate ar@ kevgsagel concentiates comprising; a Hayering agent, a

o BT T pEble e BB SRS S5 or B 5 water
That friis juitereomsartratg issa frlittjliee prediest whicly avhierodilutey vith the .
A SPRETRYIAIE BInaURe O WalSinOTTRALTIEBIR a1 iee BeVeRUBR! Syt
{EA9FE SBninratSOuliic B8 4208 iy @ pRor i 1 typialy
20Ganfgaa 2o pTovidezbinkabledsseragaowbendilitedmwitiz 8,to S parts by
2?%@5& vz tlrelrj.lo'SLS;’clhu I‘l% ﬁl_icger ggrtlcoesn?ra%sr, lﬁ?ay {ﬁ%}u%reaéthg fruit juice
materials such as fruit juice aroma and flavor volatiles, peel oils, and pulp.
A beverage concentrate herein is a mixture of flavoring agents, a water-
soluble source of vitamin E, water and from 1% to 60% sugar or sugar
substitute (e.g., sweetener) based on weight. For beverage syrups, the
amount of sugar is preferably from 40% to 60%, based on the total weight.
The various beverage and beverage concentrates can be packaged
in conventional packages for the particular beverage or beverage
concentrates that are nutritionally supplemented by the optically clear

composition of vitamins. In some instances, the concentrates are frozen.
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flavors, and el ectrolytes. These beverages can al so
contain citric acid, sodiumcitrate, nonopotassium

w@bmgpymase, as well as other materials that arer/usS®bHub12077

in replenishing electrolytes |ost during perspiration.
To this 5 mixture, is added -al®ater-soluble vitanmn E
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- ubl e source of vitamn E, and water. A fruit
juice concentrate is a fruit juice product which, when
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C UHeLEBAePSialy hlrilhbid BleaF BEGer@bes NThi ¢ IméveiduLthat
are typicall formul ated to provide drinkable

b heyeragss clarityrcan bemaintained i usingEasimas Vytamin IiRBS™

octighe ptffatt it et K GpFERERY A S B de e ar oma
and fl avo0%w aq@ddusestocks6lution los Eagfrdam Witamin & PRGBS ™aGA
concentrate herein is a mxture of flavoring agents, a

walesnineralizad weatebwas énage Ry therfoljowing.prosedurs Appraximagely

bR i PhamBlr AEICE P ue tered SERU T IC ip o
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Rt ReS st IR T SR By R pe AT e

clrhélted VRAMASEITRBSO! was!tAgh Bdidet Hireetif td 1 BEWIRS .conkdining

concentrates are frozen. WO 2004/ 095952

pdire bepwatsrotheglyeaker was covered with aluminum foil, and then the
contents were stirred using a mechanical stirrer. The solution was stirred
for approximately one hour and the temperature was allowed to drift
downward. The beaker was then reweighed and additional water was
added if needed to bring the concentration of Vitamin E TPGS™ to 20%.
This stock solution was then used for addition of various amounts of
Vitamin E TPGS™ to commercially available clear beverages. The clarity
of the beverage was then measured immediately after addition of the
Vitamin E TPGS™ and again after six weeks using a Hach turbidimeter
Model Ratio/XR.

A water blank was used. The results were as follows:
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NTU is a Nephelometric turbidity unit — Haze in a Gelex secondary turbidity
standard of 12 NTU (Catalog number 23287-00) is just barely detectable

visually against a dark background under normal overhead fluorescent

lightening commonly found in offices and laboratories.

Example 2. Preparation of aqueous dispersions and solutions of vitamin E-

containing components. This experiment demonstrates the optical clarity of

10

and its derivatives.

various aqueous solutions containing various concentrations of vitamin E
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dopi ng) beverage) beverage) _DOgyineralized water 151
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S le 1500.1.6 2.7 3.1 Cc S Wiite ' 1500 3.6

2, SHmgle &\ € 4R B shwanBerey 4 4680 8 of demmineraized

|_|a. 1 . . - .

T e, TR Bl W fRpdGachided r abpeiriEloly s0TRles using a
Ch&itferd-Wsoichamogeize9 Modes 1LHaspiGreeycd\Tbrparation. The

SRl g s e e e
NUMHRh taAAGMle) Modlel Ratiohd. eThe ‘f\ﬁhm‘ﬁfltﬁe 5g}a‘lddﬁéﬁ%\||ikc¥d water

agai nst a dark background under nor over h
f | Wascajse measirethpeai tegadditiornef thef\itaminitn Bhé isaaplands

I LES.: I ' f. )

o SRIB4 28 pfibierr @Rt Fos BB BRA BN 3hE Sfirag time, an
coimmisitle layBriof o fornédrentosl eftHesivagre THesarAplkivas shaken
clari %dgtg 1%'_\/_ar| ous aqueous sol utions contalining

vaivel Aduriditt MeASUEd. vitanin E and its
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Sample 2: Vitamin E acetate oil (0.25 g) from Sigma-Aldrich was added to
1681 g of demineralized water. The mixture was homogenized for
approximately 60 minutes, yet some immiscible oil droplets remained on the
surface of the water. The turbidity of the dispersion was measured and
then again after storage for six weeks at ambient temperature. Immiscible
oil droplets were still on the surface of the water.

Sample 3: Vitamin E succinate powder (0.27 g) from Sigma-Aldrich was
added to 1792 g of demineralized water. The mixture was homogenized for
approximately 60 minutes. A small amount of powder continued to float on
the surface of the water. The turbidity of the dispersion was measured and
then again after storage for six weeks at ambient temperature. A small

amount of powder continued to reside on the surface of the water.

Sample 4: To 1988 g of demineralized water was added 1.49 g of a 20%
solution by weight of Eastman Vitamin E TPGS™ in water prepared
according to the method described in Example 1. This solution was stirred
at ambient temperature using a magnetic stirrer for several minutes. The
Vitamin E TPGS™ dissolved almost immediately. The turbidity of the
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Vi s8ltion ?&md ebsaved almmﬂuef hdrﬁéaélﬂ'egl)agbimaﬂéii s}maagféhdt ambient
was 20 added to 1792 g em neral j zs ter. The .
T S TAbN eaEse NG SPIdS O ABIe IGuigs SpPRGre during
A §¥@géearmunt of powder continued to float on the
surftac

‘of the water. The turbidity of the dispersion
was neasured and then again after storage for six

oS LT3 S i BES o
""a%ﬁﬂa@ ?ﬁ%hgtog?pg@rgﬂgg@café, Ahodifed fRIdedthrchd af‘ﬁ@tﬁl'ica. This

was a 0% solution by weight "0
Eaptadhuct 6 cammerdialliPagiiiabienfrant &oche dfitamaias, lacg amdienthe

to the jget hpd de Lhed iL,n anple 1. .Thi | ut.j on

Lo chl kAR el XA S WA ARG fr

st iabbf thirfy miEs akingl Niaghetid BErrél Mtéethistire [ fHeSdample

di ssol ved "al nost immedi ately. The turbidity of the
appeared to have dissolved, but the solution was hazy. The turbidity of the
solution was measured and then re-measured after storage for six weeks at

ambient temperature.

Sample 7: To 1802 g of demineralized water was added 0.27 g of a mixture
consisting of d-a-tocopheryl acetate, Polysorbate 60, and ethyl alcohol.
This product is commercially available from ADM under the name “E 230
Clear®”. The mixture was agitated for about ten minutes using a magnetic
stirrer. After this time, the sample appeared to have dissolved. The turbidity
of the solution was measured and then re-measured after storage for six

weeks at ambient temperature.
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nmeasured and then neasured again after storage at
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(Sample 6)

t180et/- 80

0.00

39

68

Vitamin E acetate
(Sample 7)

150 +/- 5

0.00

0.6

1.1

'«d-a-Tocopherol” oil supplied by ADM-Health under the trade name “D-

Alpha™"

24d.a-Tocopherol acetate” commercially available from Sigma-Aldrich,

Sigma catalog number T3001

3 «d l-a-Tocopherol succinate” commercially available from Sigma-Aldrich,

Fluka catalog number 95255

4“d.a-Tocopherol polyethylene glycol 1000 succinate” supplied by Eastman

Chemical Company under the name Eastman Vitamin E TPGS™
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WD 2004/ 095952 PCT/ US2004/ 012077 -17 The tabl e bel ow
shows the turbidity results for the Sanples 1-7.

wO/kd0anyIsSE type Conc. in Turbidity Turbidity TeebuUsionyo12077

dem neralized (water (Initially (6 wks water only)
doped after water) doping) M&anin E oil 150 +/- 5
ppm 0. 00 NTU 55 NTU 68 NTU (Sanple 1) Vitamn E

acetate2 150 +/- 5 0.00 52 .6 Sanpl e ,2). Vitamn . .
 Bxamald Rparpton opa SRS bevergR tanind A yitamin
T #p0 +/- 5 0.00 0.05 0.05 (Sanple 4) Vitamin E

T 1800 +/- 5 0.00 0.1 0.42 (Sanple 5) Vitanin E
acet at eTH&Wlleivingingredieds e addsgriplaneditenpft dgrimineralized

0+ /-. , .6 ' .
* avalBro abnd seriur Peterdi 140 g, SSBBlEEY 1 A mecpotegium
t r lride M) mi-scrlivhIforidd, 2 mg disotheartyerederaphosiiedte, 2 mg
commercially available from Signa-Al drich, S

ma
casedioy carndrateT2000 MRgNgsium cathangte ARd P04ng cﬁgasé'ff@n

oV BlRRS 55588 it B, afiBa £ 80 -€land BittiRd unti all
9! ngRididA8 Pave issthicdd. Fheptd £ Warmkraslution is Gdet Gl g of

Conpany under the nanme Eastman Vitanmin E TPGSTM .
corn syrup solids, and 30 g of fructose and agitation is continued until

dissolution is complete. The beverage is flavored by adding 0.05 g of
lemon-lime flavoring. The beverage is heated for one minute at 180° F and

then packaged in PET bottles.

Example 4. Preparation of a dietetic beverage containing Eastman Vitamin
ETPGS™

Carboxymethylcellulose (350 mg) is added to one liter of water and
stirred until dissolved. The following are then added: 3.9 g citric acid, 0.6 g
sodium citrate, 0.5 g sodium chloride, 0.35 g potassium dihydrogen
phosphate, 0.3 g of sodium benzoate, 0.05 g lemon-lime flavoring, 0.05 g
Eastman Vitamin E TPGS™, and 0.3 g Splenda® brand of sucralose
sweetener. The mixture is stirred until all ingredients are dissolved, then

heated for one minute at 180° F, cooled and packaged in PET bottles.

Example 5. Preparation of a clear natural fruit juice containing Eastman
Vitamin E TPGS™

A beverage syrup containing fruit juice is prepared as follows: malic
acid (7 g) and citric acid (7 g) are mixed in water (500 g.) until dissolved.
Calcium carbonate (8 g) is then added and mixed until dissolved. High
fructose corn syrup-55 (357 g) is then added and mixed. Sodium benzoate
(1 g) is pre-dissolved in water (80 g) and then added. Eastman Vitamin E



10

15

20

25

WO 2004/ 095952 PCT/ US2004/ 012077 -18 Exanple 3.
Preparation of a sports beverage contai ning East man

wO/kdoany3952 E TPGSTM The fol |l ow ng i ngredi ents arer/asmedo12077

to one liter of de-mneralizegg water: 30 ng sodi um
benzoate, 100 ng ascorbic acid, 10 ng potassiumb5
chloride, 10 ng sodiumchloride, 4 ng disodium

hy S ' RPAGI&. BirlHl jui
bR (SR g18 eoklin S0 WcraRoRIES Erilly. apsle i

TRESnOENtratee (79 o) hdiving & seidsedntent 9070 Brisl ingdtied @id mixed.
until all 1 ngredients have dissolved. Then to the
war m sol s ibeveragessiiun isaddedto 16 oznPEJkaities pt 490 gohattle.

30 . . . . . _
ai Gt ik 30led 8 bibh BRlcoTARke 183, WRhine; basis) of
adiihistiged cébogatdd béverage.l i me fl avori ng. The beverage
is heated for one mnute at 180 F and then packaged

in PET bottles. Exanple 4. Preparation of a dietetic

Cor AR 6. DI hdTplith SETIAIRR-THRA deiry R guertontiining,,
of Eagtiman MitaminsEiTRG@E™nti | di ssol ved. The fol | owi ng

o 7P 38E6 ool i At el BardEt framin o
di Rl g AStbn IR awe Maihates) fllovedl ss@ntiBlpBy adaition ¢f. 100 mg
| enron-1ime flavoring, 0.05 &azo Eastman Vitam n_E

%p@!@ﬁqorlaﬁactﬂ, 308 resragiamsrgli-hansetiol. and 2 prgof Eastman

ARG TGS T RPN Be T one i nute

at 180 F, cool ed and packaged in PET bottles. Exanple

5. Preparation of a clear natural ,f_ruit\)ui ce .

C Rrgparation ofanaleahelrcontaipingagvarags, usingd-astman
S jbkeag fruit juice is prepared as foll ows:
nﬁﬁnﬁﬁ%ﬁ?(‘é‘% g) and citric acid (7 g) are mxed in

wat er (50800 .g) ofumater isdaddad 046.9 ofsddiumrbereobtsnane tid

0 S BRSO Sa Bl et %0k Bl acie
M ¥&fbd sMstirePaitiPalsolved, followed by 60 g of high fructose corn
syrup, 0.03 g of 15% terpeneless lemon oil in ethanol, and 0.05 g Eastman
Vitamin E TPGS™. After stirring for several minutes, 400 g of beer is
added. The mixture is stirred and bottled.
The invention has been described in detail with particular reference
to preferred embodiments thereof, but it will be understood that variations
and modifications can be effected within the spirit and scope of the

invention.
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600 C water and added. Finall y, apple juice
concentrate (79 g) having a sol'ids content of 700 Brix
is added and m xed. This beverage syrup is added to
16 9gimdET bottles at 200 g./bottle. Carbonated water
i's to each bottle to make 16 oz. (vol une basis)
of 5 finished carbonated beverage. Exanple 6.
Prﬁp%r.ati on of vitamn-fortified dairy product

cont@"di ng Eastman Vitam n E TPGSTM To 3800 g of
whole m |k are added 240 microgranms of Vitamn D3 10
wth agitation for two mnutes, followed sequentially.
by laddi & kevesage gompgisingrwatet.t wiateraaleble sggree of vitamin E, a

m d - - Hale) ]

U faneiBgRn sl &RUEERch whef iR ol s SBhfs of

Ex @itainin E.prévidps matbcopheryl contahtctolthé bevetagjenofi@ 0005 1U/mI to
beverage using Eastman 15 Vitamn E TPGSTM To 800 ¢

of WdW&PLi s added 0. 16 g of sodium benzoate and the

m xture is stirred until dissolution is conpete. Then
2.2 g of citric acid is added and stirred until

di sol védheverageaedomdingd® claiof 1 whgreinrthetbeverage further

, 0.03 f_ 15%t | I il th [, .
anGOGIASEeE 2 ATHRATHE0 JEELANA (herweletrolulle SPutE 9hiiggin E
folg 5@5%%%@%& eélonigd,ﬁforbﬁ&ftobéphiigldéi%c'ngié

m xture’is stir and bottled. The i1nv tlonlhas' been
described in detail with particular reference to

preferr enbodi nents.thereof , byt it wll be

Cinder ot BRPERAYE ErBINeIRLIaTha Hhsdeh B asREselhie,source of
ef URaRIEWrblites ’aﬁScég;BHérgltcd’m@ntStSQﬁ@ b@f/eﬁd;? f%0.002 1U/m to

[ nzz_el%lon. WD 2004/ 095952 PCT/ US2004/ 0120 - 20- :

d ai . '

4. A beverage according to claim 3 wherein the water-soluble source of
vitamin E provides a tocopheryl content to the beverage of 0.02 IU/ml to
1 1U/ml.

5. A beverage according to claim 3 wherein the sweetener is sucrose,
glucose, fructose, sucralose, aspartame, acesulfame-K, alitame, saccharin,
sorbitol, mannitol, lactitol, cyclamates or high fructose corn syrup and the
anti-foaming agent is dimethylpolysiloxane, methylphenylpolysiloxane,
oxystearin, polyethylene glycol dioleate, polyethylene/polypropylene glycol

copolymers, Polysorbate 60, sodium monooleate or a mixture thereof.

6. A beverage according to claim 3 wherein the flavoring agent is
chocolate, vanilla, cola, grape, pear, passion fruit, pineapple, banana or
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| claim 5 1. A beverage conprising water, a
wat er - sol ubl e source of vitamn E, a flavoring agent

wapa4a9®sret ener, wherein the water-sol ubl e sopeTESINL/012077

vitam n E provi des a tocopher)éd content to the

beverage of 0.0005 IUmM to 1UmM. 10 2. A

beverage accordi ng to clai m 1 wherei n the beverage
ses ant i

E) a r% ol S, OF Eéngnagr%me it d tﬂe ranber
wa@he E%lPH apEiGPE St \9?%9{? B R HHI yBRR | gRgoery,
9l Yerahte g paala, Ifhe, tafgémed RIMety! bRieberaseawBerri)
beverage according to clajm 2 wherei n' t he

wafaspbesi speoridueaisotodr mixires thereef, @ngktheiandisfoaming agent is

| UPRRBFY oS3t R, shobBReRTRENEIOe. TodSiealit. Bvbhyfene

wagBicobdiolgte, ;ﬁdlyiéthyleﬂé/pdry;iramlénégWo@Vcd;ﬁcSIymers Polysorbate
t ocopheryl content to the beverage of 0.02 1UmM to

1 POy sedium manpelpaieigea MiXer@IthRgeel claim 3 wherein
the sweetener is sucrose, glucose, fructose,
sucr al ose, aspartane, acesul farre K, alitamne,

ag@ﬂla%oégiﬁ:%ﬁ%g g)gls%/ and the 25 anti -foam ng

nmet hyl phenyl pol ysi | oxane, oxystearin, pol yet hyl ene
gl ycol dioleate, polyethylene/polypropylene glyco
cofol ymérisgvePags aoctrding toGslaisodiwhichroomiptises 8%to 8% ethanol

ture thereof. A beverage according to claim3
V\:hé q&g@tfpjtﬁeg\%erqgg agent is 30 chocolate, vanilla,
col a, grape, pear, passion fruit, pineapple, banana or

V\D 2004/ 095952 PCT/ US2004/ 012077 -21 banana pur ee,

p i cot A haverage aee(difg, to|daith3 wiictplrther compsises a

[ r P e,

E%%%rv %‘Pé@é& froﬂ?g%‘érbaﬂg §¥3rb4t%'a‘3nvétﬂ%:g§thg ¢
caacmscnhunﬂb)eimzba'& bharmmfureamkebhanaltﬁe aﬁti)mmmga@géﬁt is

xR i BBt phafoi, Badiar. seens
Pysoh%b%%% %'VQF‘QQM&@E’R’P%W%E gRR8I ¥fdiyimers, Polysorbate

60, sodium monooleate or a mixture thereof.

10. A beverage according to claim 3 which further comprises ascorbic
acid, vitamin B1, vitamin B2, vitamin B6, vitamin B12, vitamin B complexes,

minerals, electrolytes or mixtures thereof.
11. A beverage according to claim 1 that is optically clear.

12. A fruit beverage comprising fruit juice or fruit flavoring, a water-
soluble source of vitamin E and water, wherein the water-soluble source of
vitamin E provides a tocopheryl content to the beverage of 0.0005 1U/ml to
10 IU/mi.
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beverage according to claim7 which conprises 3%to 9%
et hanol by weight of the bev@2age. 9. A beverage
according to claim3 which further conprises a 15
preservative selected froma sorbate, a sorbate
derivative, citric acid/ sodiumbenzoate, or a mxture

t hgpeof e it b8 gb'acfceﬂfm € 8gRA12 \iherein the water-soluble
di met hyl pol'ysi nmet hyl phenyl pol ysi | oxane,

ox ssues ofrvitapuh &Bwpelyethytﬁnpogiycmilaslt@mfej I- or d-a-tocopheryl
pol yet hyl ene/ pol ypr opyl ene gl ycol copol yners,

Pol §@P%‘£e 60, sodi um nonool eate or a m xture

thereof. 20 10. A beverage according to claim3 which
further conprises ascorbic acid, vitamn 131, vitamn
B2,14vi t &beveBage accanding Biclainvil 8 avhiereid therwaterssluble source

' I | ect.r.ol yt.e t f 5
e PEv R E EEP Y S afan SrtdtonaE bEiriage o Oz mi o
122 1§/l ui t bever age corrprl sing fruit juice or fruit

flavoring, a water- soluble source of vitamn E and
wat er, wherein the water-sol uble source of vitamn E

2 35,5 iy BERSBGE e RO bl SIS Bl navorng s

PCTr/uiﬂf]iﬁaéﬁr frlRAfavor selécted franfgrapé, peearepassiomérait] pinedpple,
to claim12 wherein the water-sol uble source of

VI banana er bénanﬁeuﬁq [RPrieple CHiupe Brangs; dgmen, grapefikit, apple,

o CIAHRER it AL Bufiayes e R, PR LT GfeteR.

VI sﬁawbeﬁsypnaspbdary, codomuby aemof ndonixtures theerebe
beverage of .002 1UmM to

16. A fruit beverage according to claim 15 having 1% to 99% fruit juice or

fruit flavoring.

17. A fruit beverage according to claim 16 having 5% to 15% fruit juice or

fruit flavoring.

18. A fruit beverage according to claim 15 which further comprises
sucrose, glucose, fructose, sucralose, aspartame, acesulfame-K, alitame,
saccharin, sorbitol, mannitol, lactitol, cyclamates, high fructose corn syrup

or mixtures thereof.

19. A fruit beverage according to claim 13 which further comprises a
preservative selected from a sorbate, a sorbate derivative, citric
acid/sodium benzoate, or a mixture thereof and, optionally, an anti-foaming

agent.
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pi neappl e, banana or banana ree apricot, citrus,
orange, |enon, grapefruit, apfle, cranberry, tomato,
mango, papaya, |inme, tangerine, cherry, blueberry,
strawberry, raspberry, coconut, carrot and m xtures
thereof. 15 16. A fruit beverage according to claim

15 20avi Ayfrait beveragecadcouding faiclaen dl whichifurtheracamprises 3% to

rU| bever ording to claim 16 having 5%
gl/AQ@I J%'@%qgliﬁegﬁv?rra@gt flavoring. 18. A fruit
beverage accord| ng to claim15 which further conprises

sucrose, glucose, fructose, sucral ose, aspartane,
ac@dul f unkbewragem;ccordsmm]dam 139mhigh fathemeomprisss

" Sbboic af RIS, Viafii B2 §hoR B8 D1z Vighfin B
cl abmplekeshiheraly, ehsutrohaeP or atistubes thiepssft vative
sel ected froma sorbate, a sorbate derivative, citric

aci d/ sodi um benzoate, or a m xture thereof and,

52
PCPPUS2Cuffy b EBTabe w5588 dRirHSThat KRCHE OR3P
to claim 13 which further conprises 3%to 9% et hanol
24T o AFTBOLRBHHEYSTah CMP OB SR IPS ader & water-
as S6IUBICsatE of VithmiA E %anﬁlfééﬁ?ﬂﬂb %entvéﬁé‘%‘ flavBfing agent,

vitamn Bl12, vitamn conpl exes, ner a
el wterejnyhewa@er-salublarseymmef\eta‘mszzprdvldesjattomrmrwgmntent

acgo to cl Lcally clear. 10 23.
A goa é@%&?@@@&ég I@gﬂtﬁo @ ﬁ@{t ar bonated water, a
wat er -
24. A carbonated beverage according to claim 23 wherein the water-
soluble source of vitamin E is a polyethylene glycol ester of d,/- or d-a-

tocopheryl succinate.

25. A carbonated beverage according to claim 24 wherein the water-
soluble source of vitamin E provides a tocopheryl content to the beverage
of 0.02 [U/ml to 1 IU/ml.

26. A carbonated beverage according to claim 24 which further
comprises sucrose, glucose, fructose, sucralose, LL -aspartame, saccharin,
sorbitol, mannitol, lactitol, high fructose corn syrup, acesulfame potassium,

alitame, cyclamates or mixtures thereof.

27. A carbonated beverage according to claim 24 which further
comprises 1% to 10% ethanol by weight of the beverage.
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sol ubl e source of vitamn E, an anti-foam ng agent,
and a flavoring agent, wherein the water-soluble

weournesosf vitam n E provides a tocopheryl cone@nus2000012077

t he beverage of 0.0005 IUm &3 10 1TUmM. 15 24. A
car bonat ed beverage accordi ngsté cl ai m 23 wherein the
wat er - sol ubl e source of vitamn E is a pol yethyl ene
gl ycol ester of d,/- or d-a- tocopheryl succinate. 20
25. A carbonated beverage according to claim 24

wheggei nAtdagbaRited beveradel #cconding @o efaimi 27awhichEcomprises 3%
provi des a tocopheryl content to the beverage of 0.02

I LIQ”r9°/°tQih§n¢|l§7VnWe'QD of theckgvesA®-ed bever age accor di ng
to claim24 which further 25 conprises sucrose,

gl ucose, fructose, sucral ose, LL -aspartane,

sagghar Arcarboreatbd belerageraddonding tactaimnd4 whicgrfurther

cy SHERIBRS 8 TSN e SFIBFIEAIETT SPOR e, 4 oghatecAfTvate.
DoURICAEIRGAPI baddte Cor ikhraRiciof UT L her 30

conpri ses anol I ght of the
beverage. WO 2004/ 095952 PCT/ U82004/ 012077 -24 28. A

carhonat.ed bev e accordin 7

ﬁﬁr. sBLagpng 88 Vgﬁggrﬂ)qcogg)nﬁéﬁgﬁﬁmo% ﬁ@'ﬁg{}g?age
5 E8mphAsESaSEBIcastid aNtRhAe B AGRaMN BQ, VitarhinaB6) vithmin B12,
whi ch further conprises a pr eservative sel ected from

a vitamint B compiexasamineraly, eligatradytes or mixtyrestheredfdi um
benzoate, or a m xture thereof. 30. A carbonated
beverage according to claim24 which further 10

COBWr i SASCasOHtbl beasiade addoading t@tlaimi2dwherdi2 the flavoring
vitamn B6, vitamn _Bl2, vitamn.B co

m agentiis chaclate; ¥ADIlaccp ariadryt kice wefn@g,ﬁavcylselﬁpted from
caphn hsgr BUSIORURIE BRI Hahahhd Bapdnufitired ladeet,

gent is C 0CO vani Il a
f r gitrus| unangeplefnﬁam igrapefasityappéd, e:gtrd:iarfyr dammgﬁﬁ NoArgLE papaya,
Bﬁﬁrrg@ as;hggtchre%yt, bILPeberry'O Q{rawbe?‘rg},a rrz]a%pgcrerry,acoconut carrot
and mixtures thereof.

32. A carbonated beverage according to claim 24 that is optically clear.

33. A beverage concentrate comprising a flavoring agent, a sweetener, a
preservative, an anti-foaming agent, a water-soluble source of vitamin E,

and water.

34. A beverage concentrate according to claim 33 wherein the water-
soluble source of vitamin E is a polyethylene glycol ester of d,/- or d-a-

tocopheryl succinate.
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citrus, orange, |enon, grapefruit, apple, cranberry,
tomat o, nmango, papaya, |ine, tangerine, cherry,

whbosebesy, strawberry, raspberry, coconut, car€DUS208412077

m xtures thereof. 20 32. A ca gonat ed beverage
according to claim24 that is“optically clear. 33. A
beverage concentrate conprising a flavoring agent, a

t j -
\?\/\gﬁgr ?2% B%?eeragé oty ét\éeaccﬁfhrﬁgtb Cfaqrﬂrﬁﬂﬁhéﬂﬁrﬁ”the @rater

ource of Vi and wat er .
A bdubleagmrc@ ot eitamint B pao\ddesiartgcopharyledantest twrtbe éxer\rerage

f 0, 0,
poPE/@hj pé’HE )fjﬂé/{eﬁ's r@?e enér fsap{;neggn":tftsq %E{‘Slp?rfe‘}%’ to 60%
SUBS4&HRbA - thé’@e@ﬁ%‘f A58 cnErbtd/IRE Qe SEAINE is-2Bodfate /a

beverage concentrate accordi n%pto cl ai m 34 wherein the
waseibate detivatives oitic acidfsodiura bienzeale; v adaixtuge thereof; and

| U R ol st b YRGS R e nehylohg oty bfosine.

608xydteansl polydthgeneighitol dlblddie, mg@ﬁmehéfmlymbpylene glycol

preservatlve IS a sorbate a5 sor te derlvatlw%
ci ePRQlymers/Ralyraikaledd sodiim sonpqleste o @ Mrdyreotheregfy

the anti-foam ng agent is dinethyl polysil oxane,
met hyi phenyl pol ysi | oxane, oxystearin, polyethylene
gl 360I Ai hdveaagﬁ carudenttaly hecerdpgy tpp:laipyBéerege'y‘ctble flavoring

copo sorpate 60, sodi um nonool
O RoeAs chasels vea' Gecola, gre, bl concnt iiif pedbple.
aCEQﬁ?ﬁé‘Sr san&r@ = Pﬂ@étebﬁru%hSrJHg%V Rimé) grapefi i 'dpple,
hoco vani | a, Cola, dgrape, pear passron
pi creambermy, tonhﬁtnamngo pbapaye |Ip1ﬁ é@germa cberryctheberry,

e M SR A

strawberry, raspberry coconut, carrot and m xtures
thereof. 15 37. A beverage concentrate accor di ng to
cl 87.m 38 haveragecengentrai@aceqrding o claigr 36 whejewnchse,

F T 4GL86Mer RUSIGLES HIudHRPFLARe, SAGSINYE Bspartame, saccharin,
sorbitol, mannitol, lactitol, high fructose corn syrup, acesulfame, alitame,

cyclamates or mixtures thereof.

38. A dairy product containing a water-soluble source of vitamin E
comprising milk and a polyethylene glycol ester of d,/- or d-a-tocopheryl

succinate in an amount of 1 to 2500 ppm.

39. A dairy product according to claim 38 which further comprises a
sweetener selected from sucrose, glucose, fructose, sucralose, aspartame,
saccharin, sorbitol, mannitol, lactitol, high fructose corn syrup, acesulfame,
alitame and cyclamates and a flavoring agent selected from chocolate,
vanilla, cola, grape, pear, passion fruit, pineapple, banana or banana puree,

apricot, citrus, orange, lemon, grapefruit, apple, cranberry, tomato, mango,



10

sorbitol, mannitol, lactitol, high fructose corn
syrup, acesul fanme, alitanme, cyclamates or m xtures

wo beneefos2 20 38. A dairy product cont ai ni ng a PCT/US2004/012077
wat er - sol ubl e source of vita conprising mlk and
a pol yethylene glycol ester of-d, /- or d-a-tocopheryl
succi nate in an armunt of 1 to 2500 ppm 25 39. A

c ool I YR Rieh sPek et B, 48Pty cogonut,

frg@,tr@ts&d mg@sqg@;eoispart ame, saccharin, sorbi toI
mannitol, lactitol, high fructose corn syrup,

acesul fame, alitame and cyclamates and a fl avoring
t s i
pedfl, A G ProdfRFeERaRigttain 38wrlich fleh coifises an
puém@-foérﬁmgmgmbndta prreservam/arsgtactdacbfmm a godyadé raisorbate
appl e, cranperr t gmat nango 04/,095952
potelistys afcRsd/sodie E&B&}Qg, Pr AN X&S J&TERE,
cherry, blueberry, strawberry, raspberry, coconut,

carrot and m xtures thereof. 40. A dairy product
ac4tr di Aglainy prbduch agonding o tlarmrwwb@hﬁurtb@rscmnpn@s

ti- t
S oREATBI potaant U aderya T, Shedin B2, HAE B e 12,
be (it cehp@eiEsXhMﬁéraw léfolytéd or Migkares/thereshict

according to claim38 which further conprises
ascorbi c acrd vitamin D, vitamn 131, vitam n B2,
vitam n B6, vi tamn B12, 10 vitam n B conpl exes,
m nerals, electrolytes or m xtures thereof.



