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I nvention [00011 This invention relates to the use of
surfactants to solubilize water-insoluble solids in
ready-to-drink beverages which are clear, stable and
free of crystals, floc, sedinment and any ot her phase
separation phenonena. Mre particularly, the present
invention relates to the formation of stable, clear
beverage concentrates, beverage syrups and stabl e,
cl ear finished beverages which contain
wat er -i nsol ubl e solids which have been sol ubilized
or mcro-solubilized by an anmount of surfactant that
is substantially |less than the anount of surfactant
used in known dispersions and often | ess than the
anmount of the water-insoluble solids. Related
Background Art WD 2004/ 023900 PCTI US2003/ 024632 -2
[0002] A variety of water-insoluble solids are useful
ingredients in beverages. Exgnples of such-
wat er -i nsol ubl e solids include, without limtation,
flavor conpounds, taste nodifiers, nutrients and
colors. Wiile these mater-iq@Sh ble solids naybe
di ssol ved i n non-aqueous sol systens to form
sol utions, when such solutions are added to a

be age syrup and subsequently included in an

2 qUSGLAF STREAHGHADESEF SO UBIE 4B FATERSDSONBED EOUSDS IN
precipitate, crystallizedgﬁvg'l- f due to the

overall dilution of the . sol vent in which

the solids were dissolved. In addition, in the
absence of suitable surfactant(s), water-insoluble
solids formlarge crystalline pieces or waxy or oily

material floati ' concentrat es
and syrups, r esggmm Pi}gﬁ%fr: mgl\%ot ed
phase separation phenonena, aside fromthe obvious

nggqtive aesthetic inpact, prevent the, effective
déelisld et thednventioor to a gi ven bever age.

[0001] ’]_[‘his invention relates to the use of surfactants to solubilize water-insoluble
solids in ready-to-drink beverages which are clear, stable and free of crystals, floc,
sediment and any other phase separation phenomena. More particularly, the
present invention relates to the formation of stable, clear beverage concentrates,
beverage syrups and stable, clear finished beverages which contain water-insoluble
solids which have been solubilized or micro-solubilized by an amount of surfactant
that is substantially less than the amount of surfactant used in known dispersions
and often less than the amount of the water-insoluble solids.

Related Background Art



- [0003] Hence, there exists a dilenma in the
jon of beverages containing

“éggﬁgggégf-insoluble solids. Many approaches HEvEUS2003/024632
been taken to address this prgblem Mst notably,
nmet hods such as encapsul ation™¢U. S. Patent No.
5,871,798), mcroenulsion (U S. Patent Nos. 4,835,002
and 6,251, 441), enulsion (U S. Patent No. ]
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r e RFVF@ERFROCERFates FRd sypSvesesetivdly.f At o he dbaye-noted phase
ot j | B t S n. héver age al.ity and
Do Pk MEAGRLYE LR ACLT BB NGB iRHE o el provent

sucthe bffisctioe delbieny 61 Bivor $6/a bakh 38ersy have

off-tastes. In addition, such a beverage may not be
anenable -3- to typical beverage manufacturing
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suffer fromthe above-noted "problens. SUVARY OF THE
I NVENTI ON [ 0005a] In a first aspect, there is

pr Wﬁﬂgﬁ %It%ve%}, %gc% gtt ‘t?tl];:soer a?p?gacﬁessﬁag g.ésgcigtee\é %gsaagsantages. For

example, beverages coniaining encapsulations or emulsions are not optically,

visually, clear, i.e., water-clear. What is more, microemulsions, while optically
clear and stable, rely on large amounts of co-solvents and large amounts of
surfactants; the latter are typically present in an amount that is at least five to ten
times the amount of water-insoluble solids present. Such a high requirement for
the amount of surfactant has potential negative impacts upon beverage quality and
manufacturing efficiency. A finished beverage having such large amounts of

surfactant may have off-tastes. In addition, such beverage may not be amenable



conposition, said.stable beverage conposition
containing water-insoluble solids, conprising the
step of. (a) dissolving said water-insoluble solids
in a surfactant to formsaid stable beverage
conmposition conprising water- insoluble solids and a
surfactant, wherein the conc8rtration of said
surfactant in said stable beverage conposition is
bel ow a critical mcelle concentration associated

Wid tpisal sbvetast aeinaficturing HRocksses; % EthB @B GHISE concentrate to
conposi tion, and wherelrn said water-insoluble solids

haxrep Eninishad beveraee (see abevayHiusthen shrfactands are alsb foaming.
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[0006] An embodiment disclosed herein is directed to a method of forming a stable,
clear beverage concentrate containing water-insoluble solids comprising the step
of: dissolving said water-insoluble solids in a surfactant to form said stable, clear
beverage concentrate. In related embodiments, the disclosure is directed to
beverage concentrates made by this method and to beverage concentrates
comprising water-insoluble solids and a surfactant.

[0007] A further embodiment disclosed herein is directed to a method of forming
a stable beverage syrup containing water-insoluble solids



conprising water-insoluble solids and a surfactant.
[0009] In certain preferred enbodi nents discl osed
herein, the water-insoluble solids are flavor
conmpounds, taste nodifiers, nutrients, colors or
conbi nations thereof. In particularly preferred
enbodi nents, the water-insol td@-e solids consist of
at | east one flavor conmpound which inparts a
physi ol ogi cal sensation of "cooling" such as
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NF2§J E%nﬁgﬁ%%anea%&kcar Q%ﬁ]J&qu%%yﬂemﬂnpﬁgﬁgmﬁumnnu)
g Ifgzmae B stablee tladr, oor[eeﬂmw ahd Gdi)dddmg(an)ahquot of said stable, clear

ment hox n 2-di ol i sopul egol, 4- nethyl-3
{fOBWW‘% %eye@ge{ SP- lnr@aéﬁ@a@omw@ diselosoisis dirccted

b DR raacl Bl op i s, SR TGS, R ol RSie woter

tmnsﬂubhemhdsan@agaﬁhhmmnlabout 0.25:1 to about 5:1,
nore preferably fromabout 1:1 to about 3:1 and nost
preferably is about 2.5:1. [0011] In certain

DS Rl R pRAA g et

s dofphih g A sebROEedrTeAdL©-dridkditvéRbe caRiiRink ab{fhter-msolublf: solids
nonost earate (Span 60), sorbitan nonool eate (Span

80), polyoxyethylene (20) sorbitan nonol aurate
(Tween 20, pol ysorbate 20), polyoxyethylene (20)
nonopal mtate (Tween 40, pol ysorbate 40),

pol yoxyet hyl ene (20) nonostearate (Tween 60,

pol ysorbate 60), polyoxyethylene (20) tri-stearate
(Tween 65, polysorbate 65), pol yoxyethyl ene (20)
nonool eate (Tween 80, polysorbate 80), sucrose
nmononyri state, sucrose palmtate/stearate, sucrose
stearate, vitamn E including TPGS (tocopherol

propyl ene glycol succinate, a water-soluble form of
vitamn E), dioctylsul fosuccinate sodiumsalt,

nonogl yceri de nonool eate, nonogl yceri de nonol aur at e,
nonogl yceri de nonopal mtate, |lecithin, diglyceride
-5- mxtures, citric acid esters of nonogl ycerides,
acetic acid esters of nonoglycerides, lactic acid
esters of nonogl ycerides, diacetyl tartaric esters of
nonogl yceri des, polyglycerol esters of fatty acids,
cycl odextrins, propylene glycol esters of fatty
acids, stearoyl lactylates, C8.18 free fatty acids or
conbi-nations thereof. [001 la] In a second aspect,
"there is provided a stable beverage conposition nade
in accordance with the nethod as defi ned above.




[0011 b] In a third aspect, there is provided a

st abl e beverage conposition conprising

wat er -i nsol ubl e solids and a surfactant, the

wat er -i nsol ubl e solids being dissolved in the

sufactant to formthe stable beverage, wherein the
concentration of said surfactdant in said stable

beverage conposition is belowa critical mcelle
concentration associated with said surfactant in said
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m croenm sion. [0013] Figure 2 is a representation of
the proposed sol ubilization nmechani smof the
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present invention is not entirely understood. [0015]

It is, however, clear that the present invention does
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[0011] In certain preferred embodiments disclosed herein , the surfactant is
sorbitan monolaurate (Span 20), sorbitan monopalmitate (Span 40), sorbitan
monostearate (Span 60), sorbitan monooleate (Span 80), polyoxyethylene (20)
sorbitan monolaurate (Tween 20, polysorbate 20), polyoxyethylene (20)
monopalmitate (Tween 40, polysorbate 40), polyoxyethylene (20) monostearate
(Tween 60, polysorbate 60), polyoxyethylene (20) tri-stearate (Tween 65,
polysorbate 65), polyoxyethylene (20) monooleate (T'ween 80, polysorbate 80),
sucrose monomyristate, sucrose palmitate/stearate, sucrose stearate, vitamin E
including TPGS (tocopherol propylene glycol succinate, a water-soluble form of
vitamin E), dioctylsulfosuccinate sodium salt, monoglyceride monooleate,
monoglyceride monolaurate, monoglyceride monopalmitate, lecithin, digtyceride



nature of the substances and techni que used, the
system fornmed after dispersionis typically a
solution, a mcelle, a mcroenulsion, a subm cron
emul sion, a polyner lattice, an enulsion or a
suspension (i.e., of fine particulates or solids). As
will be WD 2004/ 023900 PCTI US2003/ 024632 -6
described in greater detail below, the beverages,
syrups and concentrates of tdfe present invention
cannot be adequately described by any of those terns.
[0016] As used herein, "solution" refers to a
Chftatires RREIR Al ild Y SHRASRN R Soetis aélafe&eerb?m noglycerides,
oIventé whi ch are conpletely mscib q
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size of a mcelle is approximately about 5 to 10 nm
There is a critical m ni num concentratlon for a
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it can be seen that droplets or mcro-droplets are

f ok laarverights thanessid srdisiant. conprises an oi | phase
(whi ch may contain water-insoluble solids) i n t he
center and many surfactant nol ecul es which "w ap"
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dHptampesitions defiresihiaviec porti ons of the
surfactant nol ecules toward the outside. To forma
m croenul sion and to prevent the aggregation of the
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must exceed
comprising the composition as defined above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 is a representation of the solubilization mechanism of a

conventional microenmlsion.

[0013] Figure 2 is a representation of the proposed solubilization mechanism of

the microsolubilization of the present invention.



the critical mcelle concentration (CMC) and usually
is at least five to ten tinmes the anount of the

di spersed conponent. The size of droplets in a

m croenmulsion is about 5 to 100 nm smaller than the
wavel ength of visible Iight (about 100 nm. WO

2004/ 023900 PCT/ US2003/ 024632 -7 Therefore, a mcro
enul sion is clear. A mcro_gqulsion is also
thernodynanically stable, I's spontaneously forned,
i.e., the mxing sequence does not matter, and has a

reversi bl e phase cﬁﬁggﬁP Bb%ﬁeﬁﬁe separation
occurs at an el eva EFH@E%? X i form
appear ance returns upon tenperature decrease. [00191

As used herein, "emulsion" refers to a system
c dRE T4} Thspresent ingentiomirslaies tethepie Qé@,rfan’anmtg solublhze water-
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conponent, being an emul sifier or surfactant, is
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"beverage" refers to, without limtation, car bonat ed
soft _drinks, fountain beverages, frozen
r 48 95]thISdh¢Wﬂ{Vebé>l®r thatthe peosehidevintion dagesot seam to fit squarely

B RS Ml o RO Py P eS0T HoniriioBoAs beed herein,

Or'dpaGIND Asters @stthe plocsibflshieiending one sbidkdhce jnto another without
enbodi nents of the’invention, "beverage" refters also
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p pefice, ag emulsier or hsuspensiw0dss, of fiooparticulstes sesblits). eisnwill be
"clear"” refers to optical clarity, i.e., a beverage
that is as clear as water. In a preferred enbodi nent
of the present invention, the beverage concentrate
and/or the finished beverage are clear as evidenced
by a reading by a HACH Turbi di neter (Mdel 2100AN,
Hack Conpany, Lovel and, CO of around 1




NTU ( Nephel onetric Turbi di ty Units) and not nore than

wo Jbrhaadileen such a reading is as high as aro
10 NTU, a sanple is not clear, but rather sli é{ﬁ/ésio&m‘mz

hazy or very slightly hazy. WDg2004/ 023900
PCTllJSZOOS/ 024632 -8 [.0022] As used herein, a
"stabl e" beverage concentrate refers to a clear
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nore preferably, over a per| od of nor e 't han
m)nt hs. As used herein, a "stable" beverage syrup
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perlod of nore than 3 used hereln, a
" s ttheymod ynawcélﬂne@talﬂewfbﬁra e r@fphase sepazation beaurs with the elapse of
be ge in which no phase separation occurs, i.e.,

no Crystal, sedinment, haze, or oil-off at 40F, 70F,
90F, and 110 F over a period of 4 weeks and, nore
preferably, over a period of nore than 4 meeks
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tyni Ca f.th ni.she rage. [0023
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bevera?e concentrat e contai ni ng wat er-1nso
solmigelle frwation Belowrth eitical micklelynetingaddn/(OMC), a surfactant is

| factant to f
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conpounds, taste nodifiers, nutrle S an

a ﬁp@penmuwethmytbmhobfc ptdmon of s eritellen ienict &V ddifery
qubI sol i ds | avo conpounds nost
pr e erlgbll @F’;’i’@é{ %g‘hﬁ% {96 essRTArERGignt ober water-

phyﬁmﬁédﬂg@@gﬂn §gpgat i on of "cooling” Such conpounds
suitable for use in the present i nventi on i ncl ude,

but are not limted to, 2-isopropyl-
| but yram de, . N-et hyl - p- ment hane- 3-
i%@?ir# %!E%‘i‘“ "IFPé?FPF\‘BH]éw@i@f FSIP aycdqagiappassing pysfem
|a%bﬁthﬁnm mﬁ%
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f u W\alﬂm whase) dnd atrlbash ahé emslsiﬂbe o€ Siirfackddt SorhpdrRhiTBtibaa 1

h, ¢ unds can be found at
V\N\K}ﬁlfsﬁiﬁeﬁ %ﬁtﬁmeﬁg%{n&c ism of microemulsion. In particular, it can be seen
that droplets or micro-droplets are e formed and that each droplet comprises an oil

phase (which may contain water-insoluble solids) in the center and many surfactant
molecules which “wrap” the oil phase with the lipophilic portions of the surfactant
molecules toward the inside of the droplet and the hydrophilic portions of the
surfactant molecules toward the outside. To form a microemulsion and to prevent
the aggregation of the oil phase, the amount of emulsifier or surfactant must exceed
the critical micelle concentration (CMC) and usually is at least five to ten times the
amount of the dispersed component. The size of droplets in a microemulsion is

about 5 to 100 nm, smaller than the wavelength of visible light (about 100 nm),



[0025] Suitable surfactants include, w thout
wol 0bd/@beggn, sorbitan nonol aurate (Span 20), L bR /024632
nonopahni tate (Span 40), sorbitan nonostearate pan
60), WD 2004/023900 PCT/ US20034024632 -9 sorbitan
nonool eate (Span 80), pol yoxyethyl ene (20) sorbitan
nmonol aurate (Tween 20, pol ysorbate 20),

Do B W Rl ekl BASRE B Rl Sh  dli hemedynamically
( Twedble, Edpop@hycRbRERS), m&ﬁi:%%@e(éég%ﬁéle ABEs Ao Matter, and has

tri-stearate (Tween 65, polysorb

po:%\}@;%bhmhéwtxazgg, Lemd eseparaligneeursel, an elevated
t at
Do RS AL o BHRERE FRRR Mol BbGignis fretorpe.

i ncl udi ng TPGS (tocopherol propyl ene glycol
succi nate, a water-soluble formof vitamn E),

di a8 AR wssd dersiim Semudsion” uefersdb 2 sy@BSpnsisting of two immiscible
no ] nmopaol eat e n | yceri de ,mynol aurate,_
ot ikl SRR (BeRe AR lS) 2 = B predimaton in

M Xdakdr @8 watdr ik bit). Ao SisPtedrie PhasHPHio i i

acetic acid est e_)r s of Slgn%r]ogl ygféarsi des,%éﬁ?iac]itn?’;ﬁ?’%glle&hase’a
es coptpoRshio heine an ienwisifiaticn sarfadtant,ds rayuired e SEmfilsiont

lapds
R Ry A L
t r idgip¥eteinOin SBNGIOh MRS FERCARBLY SR B> ﬂ@@@ﬁﬁleg{ @é f%lge of or

decagl ycerol dipalmtate, decagl ycerdl nonb
de&agarlay by wavelengihe af wisibledigitemobryinaiy lan @malsidt i opaque. Tn

cy trins ((x 3 r v)., .propyl ene glycol esters’
of SRAHEY al et e i sipofimattetb ambbi e, pignspamton wil
di eaqur¥badeeoLBicgr bl ends and diesters of caprylate

and capric acids, stearoyl lactylates, free fatty
acids (preferably C&18)and conbi nati ons thereof.

[0 The erzipsol uble solids nmaybe di ssolved in

| ERhy Hasiihéiin NBCverRRS" weli b athol iR aarbonatad sof
e. @rinksaQfiubitih By r lql-ab o ' rati o

of water- i nsol_ubf%g’s%ﬁ%ﬁﬁdgaéurfa@?‘gerl{ aggyee%everages, tea
pr b?@r%ﬁ? gnd %t:ﬂgé S‘«OIla:eutm‘?k; @port ﬂnb iAks eindtalccﬂiéﬁg brodﬁ%t%;, the

no refer ranges from about, 1:1 to about 3:71,

i ACveieE T e daighattd or ngucarbongted. I addiGorg]in pertaan

al &:absEieM] of HROAV SR , yent bon, th

di ssol uti on of Wgt er-i ﬁ%gf‘%%‘f gfeso‘f%%{%\r@fcgu‘?w&ngﬁﬁm non-
i seladshprgesh ¢t wipd heein tepter diso{ubly” réfefsiel abubSiande Mhich has
mgtﬁ?rg' nsal ubl.e solids .. hon-agueous solvent to

f of

10%1 it TROHES FelOikpin Walgtimge Rasigvikeitasmbed wroin,
t e gelbdIEBct RefbATa 3oRBHRY RIS HERTGER T 2L Russ 1¥n 81006105,

wor ds,

[0021] As used herein, “clear” refers to optical clarity, i.e., a beverage that is as
clear as water. In a preferred embodiment of the present invention, the beverage
concentrate and/or the finished beverage are clear as evidenced by areading by a
HACH Turbidimeter (Mode] 2100AN, Hack Company, Loveland, CO) of around 1
NTU (Nephelometric Turbidity Units) and not more than 3 NTU., When such a
reading is as high as around 5 to 10 NTU, a sample is not clear, but rather slightly
hazy or very slightly hazy.



the water-insoluble solids may be dissolved in a
wOQhAEseUs sol vent prior to the addition of E?ﬁmzmnmzuaz
concomtant dissolution in the surfactant. Suc

may be facilitated by obtalnhng a commercially
avai | abl e non-aqueous sol uti oR "cont ai ni ng WO
2004/ 023900 PCT/ US2003/ 024632 -10 water-insol uble
solids such as any one of a variety of solutions
avai | abl e from Takasago (Rockleigh, NJ) which

CO r of

A DUP A B e e Re98Ee Scbitfete ofinso o clogt
wactcﬁbenwaeeqhwh:hﬂl A6 hsb%sqﬁyd:tﬁmdm ba/ mfibd) gediment, haze, or
wat er-insol uble solids to a non-aqueous sol vent and

i -0 afi#R°E, 7056, QOV%ta@il 116, 3BpvmsIa@esed pfé weeks and, more
ST o SRR e BREL 2L O ER0GR e

agbdvaxfagﬁﬁyrupﬂaﬁrsw adgitubad whichlro phaBy/scherafies Bﬁcﬁﬂi Y.el flo
use heat in order to acconplish conplete and

i rTEssEos WK or eily artaial Spatygnuthy tapapigiopaTEmperaiureover 2
m;]'t;efrﬁﬁ ?H’fon%qrﬂo 3bcfiagg] %& h?éd%%}ﬁ,hd ) s&%les'(ﬁxﬂéﬂegﬁateverage referstoa

er- non-‘agqueous So
' [Oaé’ﬁbeﬁmageahlvanﬁ]@ﬁo pﬂase@elfarﬁiain\@em il ol @ 9stalybddifett, haze,

AR L e 0 et
| .St
BB Bl A PO AL IO o3

t 0f.4, mﬂﬁﬁwﬁ@gﬁapmﬁaﬁb bfithe. fnBeR bevesgesuch an
addition is necessary; in particular, if a

non aqueous sol vent is enpl oyed and nelther -t he non-

ST e e b1 ¢ ) B e DRl b of
i ﬁmﬁio@ SdHI4) chdat beFeriiBheortiBR JORRIAAS %té%—n%ldb%‘éohds The

and the surfactant. at is nore, the addition of
c ocangenfrsts is taasie byt disselvingwater-tisplyblesolids in 2 fuefactant to form a

vera concentrate regardl ess of the water
%?cﬁfe]&?ar}?he non- aqueous solvent and the

surfactant It is inportant to note that if a

co-solvent is enployed, it nust be added after the
adii024lo ﬁméﬁblgwafeﬁcms@mble wlids islusdecwithont\limmtationndavede

2“&0319 i 1o Spbaisr SEaB R RO, s ReriEna fmbodimist of e
sdn@inveitforl, BRY Watbr-idsBuPRY blidd 8 'ﬂayorpéo%ﬁcgghn%&d ; most proferably

odi ment s the present invention
of flgyrop p«)mpcmmdg lcgpaiile afum;mth@tb«t physidogipalebmmtitth pf “cooling”.

Such compounds suitable for use in the present invention include, but are not
timited to, 2-isopropyl- N,2,3-trimethylbutyramide, N-ethyl-p-menthane-3-
catboxamide (WS3), menthone glycerol ketal, menthyl lactate, (-)-
menthoxypropane-1,2-diol, (-)-isopulegol, 4-methyl-3-(1-pyrrolidinyl}-2 {5H} -

furanone and combinations thereof. More information on such compounds can be

found at www.leffingwell.com.

[0025] Suitable surfactants include, without limitation, sorbitan monolaurate
(Span 20), sorbitan monopalmitate (Span 40), sorbitan monostearate (Span 60),



a 60:40 conbi nation, or a conbination of ethanol and
Ry id, nost preferably a 90:10 conbination, is
Wﬁ’sz{ééji.l&*%g co-sol vent maybe the sane sol vent 0P CT/US2003/024632
solvents used to make the nog-aqueous sol ution
contai ning the water-insolublé solids of WD
2004/ 023900 PCTI US2003/ 024632 -11 step (al) of the
t.he co-s

S e Gron b e B0 e S e
L1 bhlsdiphE o0, BEoR Y penSXo0p bbnBEita K heor . ol Rorbate
acij)ﬁpol?)}iirbﬂbl%rlég@ {20) bednosiearatdd veen Ho,aiodysbriand6@at er

and prefera

ranges from abouyt 30%to out., 70%
o EReRS2P) SR S BORHRAE BOmpoRyYbme (20)
\Y; D%ggs_
2%??‘?%%%? Eﬁ%&? le%gfgfﬂ S n%ﬂg/%gﬁ:gﬁ%rla%ﬁ%odﬂ It %e ,ggc\:/rg?eage
C opuimithteAtearateSundroseddetirate pvitdmin Minelddmp (TP Gh@deopherol
ithout limtation, flavor ¢q nents . such_as
|| PROBKARS E1¥Foh FaroTEe 2 RAEr-Saluble TOTRESHER B ot her

oi t. : . :
o bl Snat RSOOSR SN Mo B ndfioleats,

i ninonéglgccride moaglaenits nsaloglycotidafbrspaithiatedetithinnliglfceride
the surfactant; in fact, in certain_ preferred

e Eic agif chtertefi PRAEAYCCTiAE achlis Apid efees of monoglycerides,
di . ) ‘ _ . . . )
conEit K8 ol BB el e St e o omrides,
wepsiyglytepsiaistehd ¢f fany acids swilv dsaletapiycemhthonptpeyiate/caprate,
non- aqueogus sol vent. Typi Cfﬂ ly, an anount of

adtriglyss monpeleaig; daceeiyearrel menestermteasistastrerdinlmitate,

b 9 I e
anesgioeatl BoTITEAS ond ARSI AR ol bR Al rdifcaro
wetgiddegfrink i, 3, ok 3f), mropgend siate esiars diatbraidsysac agdicaprate
can be readily _appreciated by one of ordinary skill

in eﬁtﬁﬁsmgqq @ﬁdﬁ@p@)@g@tes@ﬁhmg%m digsicrs of eppaylate and capric acids,
dof SRRt e 605 Kol ARRENRY CODahESUERAN greot

[0032] The beverage concentrate resulting fromthe
present inventive nmethod is clear_and stable

Ac {061 e wate-insalehis selidsgarybs distivedrn the susfaptant using any

in h on.J: I.l.ecte . | .

coN R By € St fioh SRR aelhR, S GERAERGo of water
s uidsoRibi Holid#tor satAtiank vided peeferabydiniRe froff abohe0 P96 About
invention is directed to a beverage concentrate nmade

ac &ds tiosgprefsrabherangenGemaboph b 11tp plaqut 3itparyl mepipreferably is
about 2.5:1.

[0027] In an alternative embodiment of the present invention, the dissolution of
water-insoluble solids in surfactant is accomplished by the steps of (al) dissolving
the water-insoluble solids in a non-aqueous solvent to form a solution and then (a2)
adding a surfactant to the solution to form a beverage concentrate. In other words,
the water-insoluble solids may be dissolved in a non-aqueous solvent prior to the
addition of and concomitant dissolution in the surfactant. Such steps may be

facilitated by obtaining a commerciaily available non-aqueous solution containing



the invention. [0033] A fourth enbodi nent of the
wBIB&6Mkodonvention is directed to a nmethod of ljcg‘rlflﬂgzﬂtgmuﬁsz

a stabl e beverage syrup containing water-insolublé

solids. The beverage WD 2004/_261_%900 PCTI US2003/ 024632

-12 syrup is made by (a) dissolfving said

wat er -i nsol uble solids in a surfactant to forma

concentrate; and é}gb@;ddi ng an aliquot of_ said,
coWekrinseiwble plids BHones 2% 085 pip varisiept soltiops ayaijable from

I n 1 ﬁl%kn e

fi ??E&ggﬁ%%&?kn%%ﬂ’ N?)fwt gtcgr es eﬁ%e%h{%s%l@%% g?jlg%%lfd]ged
abAlernafibély, thoned-hueohostilntod caftaihing watey émdoluble seliids@nay be

i ncl ydes the optipna teps, i.e., use of non-aqueous .
somdnby a%awafsﬁwivbie— sligh jo.A Ron-agoRERALYSS ARd mixing until
in [ en; i ca f [ -
soflerruEnSolaio Sotids ok S EARPaREHIer bR, BHYERYToan be
sy acprsplishaibhistgfany knswnimixidpanpre se agitatienthdy? a6 agitator. It
be an aqueous beverage syrup typically used to nake

a BRYbE RGeSy Wase Aedt TROFET {0 asfosiplisiyeqranlalgamd yirgysssible

W ldssdilgdide i ngredients such as preservatives such

as SOC}I um benzoate, nutritive sweeteners such as

sucrose or high fructose corn syrup, non- nutritive
sweeteners such as aspartane, pH.adjusters such as

ci 10028] depertantly. the sydactantinust beymispbla withdhe splution of water-
sog] | &k @bz QX such as ascorbic acid,

fl %Q%E%E%ﬁggﬁﬁg%% | ?f‘ggngind cola, and water;
however, a beverage syrup suitable for use in the
present invention can include aQ%nconventionally

e b Puable peigraqueong selyprts inclydgowihont fimitstion spropylofic
th i ' t ' f the aliquot.
of 2585 ¥hor, SIS BaRA ol Ufbedlt BrBhals Hulhomirtions

SytH#peofas well as the anount of syrup to which the

aliquot is added, can be readily deternm ned by one of
ordinary skill in this art, dependi ng upon the

OB et om B of R ey FS'enfi mBlHod, . co-
COBgIRaitShdRIcHeHhE beeeragsieshckirataPbaMiraL DY a2 98diflbn is
synp; simlarly, for a 0.5 GPU configuration,

appeessaratie pyrticular ify neoagraous seiveniis dnaplopedapdawither the non-

BB Fomk ey e Sttt ORANY yab o peesstty (8 ada o
PhysissREhh& iSRsRibIAwHArMl JTater, theflohlabudiid OslivER tnd e

the present invention is
surfactant. What is more, the addition of a co-solvent facilitates later dilution of

the beverage concentrate regardless of the water miscibility of the non-aqueous
solvent and the surfactant. It is important to note that if a co-solvent is employed,
it must be added after the addition of surfactant. Suitable co-solvents include,
without limitation, propylene glycol, ethanol, citric acid, benzyl alcohol, triacetin,
limonene and combinations thereof. In particularly preferred embodiments of the
present invention, a cdmbination of propylene glycol and ethanol, most preferably
a 60:40 combination, or 2 combination of ethanol and citric acid, most preferably a
90:10 combination, is used. The co-solvent may be the same solvent or solvents

used to make the non-aqueous solution containing the water-insoluble solids of



directed to a stabl e beverage syrup contai ni ng

W6 ‘f{ﬁi ol ybl e solids and a surfactant. 311(?%@%8%{3!024632

Si xt odi nent of the present invention is

to a WD 2004/ 023900 PCTIUSZOﬁi£024632 -13 bever age
syrup made according to the hod of the fourth
enbodi nent of the invention. [0037] A seventh

enbodi ment of the present invention is directed to a
nefttﬁbfﬁlbf)f thﬁwrﬁenfgnm@wa piethods ieadditieny dheggesolvent may be

- d b
C OBlERI " Fod BBl oD B Pt <38 b Sy BieTiirEE B B Bt orineny
a g4n ingliaa; dpl&%ﬂhﬂnﬁéi%%ﬁtabﬁﬁﬁt sufhdieAtdd iaBihs AN bridge”

al i quot of sai oncentrate to a beverage syrup; and
( cbetwgen theisndaciantand water agd proferablyrenges jotit 30% to about

W ot el BPAYPauAcPRih Sty Bl b bt e of e

abmragetcbnéegqgfed to the first and fourth
enbodi nents of the present invention. This seventh

errbodi ment of the invention also includes the

te use of. npn-aqu s sol vent
OB FE e iogiegisnis Ranfe whed S ER SRrres B, Such
- 84ditiér AR WD BSTP RORAE, Withd¥R TmiffieE od Shpdiehts sth as
set forth ove. [0038’] Dilution of the beverage _

syhmon¢re, ﬂ@vcm mthl w%eldmbaybn&gﬁh&rzmmtsémts acidulants,

B PR En i DR S ST B iy ard Sded "’%Emme
NORG: L%aﬁgﬁaumfeeﬁs the‘Hddﬂld%Pd}‘Qhé@Irfa%n% RPN

Typlcaly, lution is acconplished V|aa15t row
ﬂefermde‘«n@mﬂimentafsudyaddmmai hlgi'edrmtga‘e ldtsaslvedin co-solvent and

oGP RBHRHGP T BRBigH iy e RaYeaconpenpis s the water

[ 0R38kibIEN Bl RixFhasht BRY BpRGIET nbft ggﬁéohﬁ‘ Gotbéf m[‘gﬁ@aﬂy,

present inventive nethod are and stab
Ac emoaitng] Iagldltlanalenghdlmteraﬂmdg fient aboiit 6.564 mrabeﬁrﬁo%, preferably

colioeh oAt L fado Bborf 1D anf eetprodistliarom st § e dheut 7%, by
Th%e@?él%e%tal’@h@énﬂafés&hlﬂé' lﬁl@% dgs c%%%@%d}rl:y{lgﬁlt&%ated by

fini shed beverage ranges fro ot 0.01

aboug oﬂtﬁrdlqagmkﬂﬂ) uethma;abﬂ;c efxaoi;nradnmm ofladditivntidngrebients will
nd nore, prefer rom about
200D Tk Brereketa bbierese eppading Rpor deaiied ép@ﬁ%ﬁrevage taste,

t hgfi ni shed beverage ranges from about 0.005 ppm to
about 200 ppm preferably fromabout 0.5 ppmto about
50 ppm and nore

[0032] The beverage concentrate resulting from the present inventive method is
clear and stable. Accordingly, a second embodiment of the present invention is
directed to a clear, stable beverage concenirate contaiﬁing water-insoluble solids
and a surfactant. A related third embodiment of the present invention is directed to
a beverage concentrate made accbrding to the method of the first embodiment of

the invention.

[0033] A fourth embodiment of the present invention is directed to a method of
forming a stable beverage syrup containing water-insoluble solids. The beverage



preferably fromabout 5 ppmto about 15 ppm A

i nth enbodi nent of the WO 2004/ 023900
ng??{'@g%@:%/ 024632 -14 present invention is difd&{S2H03/024632

to a beverage made according to the nmethod of the
sevent h enbodi ment of the jnJd@ntion. [0040] The.
fini shed beverage resulting fromthe present
inventive nmethod is clear and stable. In fact, the

appapriamade bf (8 disspiviizadidoeater-ageluble solifs iy 2wefatiant to form a

i nvention i 30 1gii!uear that one_ of ordinary skill in

t ﬁP%ce&tfﬁtemb%ff' &) pering graliqiet pEsAdd sepecpEatp éo abeverage ayrup.

e L ORe . ] I ' S..have ..
R R e
exp tei presentinventon detailed whowee rTHis ShrihfegntRldiede 6f Bk ivention

mcraQ cgrrclills on system [0041] First, a m croenul sion
r alsgimelidesihe ophanaHeRs oGSt SaRakec Sobent g of co-

ool el G e hoRUAs R £8), s NS BhdcRneo i potution,
t e sefzth abdwe03% (300 ppn); and for Tween 80, the

CMC is 0.015% (150 ppm). However, the concentration
of surfactant in a finished beverage of the present

. ! . . _ £
¢ SO0, R etk staBR ust R SR Aoy B e any
s eqienat doverhge dyingp fypichishedd tha1aRe aBederdde dhRAREERSSL. Most

invention is at |east one order of nagnitude bel ow a

c BFYRagsoaFgVidNpcludeivErsdiontrsurh psmrcsanatbies michets sedium

i ' . 1 croemyl-si pNs require

| B i ARk RAP R s HS RT3 B RHL i o
ohutritiwediveprnas ducidzsbpiame, pHedRRIEreaRAk Birid R84 and malic
surfactant to form droplets which "wap" around the

dRSEepH dytisraruch as eodipm sivstas antiroxidgnissuch asradcarbic acid, flavors

d ' e in.the finished bevera

o P A B AN and BICHE walphl ok BEIGE il A8 for use
Wark thic pirese ot inbbrticdah dlude a8y coRRRkibRAT MO Devirsoe
approxi mately 25 to 35 ppm while as noted above, The
cHiEeHeRat i on of a surfactant such as Tween is ,
approxi mately about 5 ppmto about 15 ppm Thus, the
formation of droplets to wap around the di spersed

WE0035] el st sfme?;_te@au iSventiv® R fie SRS the aliquot of

wat er -i nsol ubl e solids have smal |l er nol ecul ar mglghts

t hayeragreconsemtraig todisaddedsiodhe hevengesyape at welhawtht bmount of

arfipE 2 Bictd e Fui Hegdah R S5 ARiatrines by G of ordinary

Weltitlrin ittiis ettUddpendial ufth the desired pack-out. For example, for 2 1 gallon
per unit (GPU) configuration, approximately 3.4 ml concentrate would be added to
approximately 500 ml syrup; similarly, for a 0.5 GPU configuration, approximately
1.7 m] concentrate would be added to approximately 500 ml syrup.

[0036] The beverage syrup resulting from the present inventive method is
physically stable. Accordingly, a fifth embodiment of the present invention is
. directed to a stable beverage syrup containing water-insoluble solids and a

surfactant. A related sixth embodiment of the present invention is directed 1o a



the concentrate/syrup/beverage is even greater. WO
wePRd403a800 PCT/ US2003/ 024632 -15 [0043] Thir

m croemul sion is a spontaneous process, and T/US2003/024632
preparation sequence should ngf inpact the system
However, m xi ng sequence does, 1 ndeed, have an

i npact on the stability of the finished beverages of

h [ ' . F I h
S EEE R up BYSR BB ting Blie AR o tac i ihodimest of the
soliwegmtioare first mxed with surfactant and then

with a |large anount of co-solvent and subsequently
wat er i s added, the finished beverage has better

st ghpd-ht ¥...aS conpar.ed  to the case in whigch the

et 91 K R SRR e e elvebtifdisted fo a method of

CO-fohing Alstab@d, Blcht Béveradh | X i
g e ral éﬁﬂaﬂﬂrg\vﬁeﬂ ﬁ%&]ﬁbﬁ@#ﬁe#. y’ﬂIe beverage is

co-sol vent, then surfactant and then ultina
watiagde bydaudissolving saiil mgtey-insolubllessatide am a sindictdrt € form a

oo PR B 535 B igol SER inEnEFE o apeveaes amp; and ©
M cliletiegtHid bevbrageASrdps YorkPSdid %Ble,oéle%%%ﬁrra%% Steps (2).and (b)

di stingui shing characteristics of suc
pr & &g invemiieamethed hwidenticalpio seasc doriled Abwieavitisfecind to the

ex i e.solubi.lizati.gn or m.ro-. solubilization

of B S AnRlimef ob e ptssmitkgition. (S s5¥ @b ambodiment
| N\oE fid iBVentioWalsdGHE MR tRGof R bl

bel i eved that thgﬂﬂleléa;mtﬁ?%m ofgpssf%‘#a "%lﬁ%%“tfiné’%"aqg‘?"% fRjvent,
pr @ddition pfioeselvent, srinddiionabingedivhisdi ay flivog doRpdaenfi non-

sh her.ei.n, the . |]jpophilic portion of each

suf 5%§ﬁﬂu é@ﬁﬁ@bmbfg € the water-insoluble solid
nol ecul es. \When the nol ecul ar wei ght of the

i pophilic portion of surfactant nolecules is |arger

th lel d31811 i oalcnﬂthqr beveiaghyrap _tct) l'fcen#mﬁﬁ&]?]ddﬁ‘lmbﬁa@% e?n be

sol j ecules, it is possible for the lipophilic

po Pf@g?ﬁ%#l“gﬁémymgt@ﬁ& REEC Jihe beverage gyap canbediluted with
t hapbeRfed\RhRE HodsalvdhhRd Jltdr dol‘?éo%ﬁ%é)ﬁ;{tﬁ%r%g{) “Fypically,

words, one surfactant nolecul e can po

s oMiligiiont isacemmplishbdmiacnie S\tatosy, ilensnt yillon &l with five gallons
nol fcu%g. "Wa%)rpilngg" .S 1conc.el_vabl y due to

hy 8 SptTELFeWeRTemany reirbleyarigiens miwbe detoraringd bycthose of
Pobidiedry ekilltii gnig witf act ant and the water-insol uble

solids, thus lowering the free energy of the mxture

and achieving a stable dispersion. The sol ubilization
(o]of he ecul ar level. Hence, it is

2 B3} e BB brereceereniting Eomeie sivsent inrengvp msttoriare
| NYRR drfdktabde. A EERanPly Ui LibfR eh®diment of the present invention is

directed to a clear, stable beverage containing water-insoluble solids and a

surfactant. The amount of water-insoluble solids present in the finished beverage
ranges from about 0.01 ppm to about 400 ppm, preferably from about 1 ppm to
about 100 ppm, and more preferably from about 20 ppm to about 35 ppm; the
amount of surfactant present in the finished beverage ranges ffom about 0.005 ppm
~ . to about 200 ppm, preferably from about 0.5 ppm to about 50 ppm, and more
preferably from about 5 ppm to about 15 ppm. A related ninth embodiment of the



WD 2004/ 023900 PCT/[JS2003/ 024632 -16 [0045] Such a

woRehARsse woul d ef fectively prevent crystalli
or aggregation of the water-insoluble soli dsﬁ#ﬁ@%ﬂmz%n

may still be sone mater-lnsolﬂgle solids nolecules

di spersed in the water phase, but such a dispersion

woul d be in the very |ow ppmor ppb concentration

ran mhere trace a unt of the water-jnsoluble

s OPFAFSY v ety 5 HFTECiolif b bay rRRe e SRAESEBE P e mfhodspf the

an&v&imeﬁlbémﬂeﬁ%%w@nhmbe' ow a relevant CMC is

suff|C|ent to keep a beverage clear and stable. Such
nmechani sm al so expl ai ns why the m xi ng sequence is
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concentration of surfactant is so |low, the
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syrups and clear veiages

I nfisichddieveraye af e ﬂ@@eﬂﬂmﬂﬁﬁmh@ty@ﬁ;aﬂy hlsacaxt 5 ppm to about 15 ppm
concentrates, syrups and beverages such as juice and
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beverage would not result in a clear beverage, the
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enbodi nents of the present invention are directed to
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| b
BBV ek R T8 o SL AR RSV RG,

concentration of the water-insoluble solids, e.g., cooling compound, is

approximately 25 to 35 ppm, while as noted above, the concentration of a
surfactant such as Tween is approxnnately about 5 ppm to about 15 ppm. Thus,
the formation of droplets to wrap around the dispersed water-insoluble solids is
impossible. The water-insoluble solids have smaller molecular weights than the
surfactants used in the present invention; therefore, on a molar basis, the
concentration difference between the surfactants and the water-insoluble solids in
the concentrate/syrup/beverage is even greater.
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i nvention. The details of theig enbodi nents of the
invention are the sane as those for the first through
third enbodi nents di scussed above, including
optional steps, i.e., use of non-aqueous sol vent,
addi tion of co- solvent, and additional ingredients,
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opt! ly ¥#tehs, i.e., use of non-aqueous sol vent,
addition of co-solvent, and additional ingredients,
i.e., flavor conmponent in non-aqueous solution, as
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virtue of certain additional ingredients contained

i rPORFRAEE And Dgrerage syrpp oEthg geespat invautipe ate ot aaicroemulsion,
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- is _inplied. [0050] In Exanples 1-64 given b
weltcBibilizaten ebyater#solpbie solide ecomeding tothe prasent invention.
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932, ckl ejgh, NJ 07647-0932. In each o
ExEhephulis petton ofiepelnsyséactsnt moles aps? thef water-insoluble solid
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molecules, it is possible for the lipophilic portion of one surfactant molecule to
“wrap” more than one water-insoluble solid molecule. Tn other words, one
surfactant molecule can potentially solubilize more than one water-insoluble solid
molecule. “Wrapping” is conceivably due to hydrophobic interactions between the
lipophilic portion of the surfactant and the water-insoluble solids, thus lowering the
free energy of the mixture and achieving a stable dispersion. The solubilization
oceurs at the molecular level, Hence, it is appropriéte to refer to the mechanism of

the present invention as micro-solubilization.
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stable beverages, the present invention may also be applied to non-clear

concentrates, §yrups and beverages such as juice and dairy beverages. Such
beverages, by virtue of their inclusion of ingredients such as milk solids and pulp,
are not clear. However, it is clear that while the inclusion of surfactant in such a
non-clear beverage would not result in a clear beverage, the inclusion of surfactant
according to the present invention will nonetheless stabilize any water-insoluble

solids as discussed above contained therein.

[0047] Accordingly, tenth through twelfth embodiments of the present invention
are directed to a method of forming a stable beverage concentrate containing water-
insoluble solids, a stable beverage concentrate containing water-insoluble solids

and a surfactant and a beverage concentrate made according to the method of the
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N solvent, andad&hona? 11(1)grgdlgnt(s) 1% Oﬂzgror component in non-aqueous solution,
as set forth above. The only difference is that, by virtue of certain additional
ingredients contained in the beverage concentrate, the beverage concentrate is

stable but not clear.

[0048] In addition, thirteenth through fifteenth embodiments of the present
invention are directed to a method of forming a stable beverage containing water-
insoluble solids, a stable beverage containing water-insoluble solids and a
surfactant and a beverage made according to the method of the thirteenth
embodiment of the invention. The details of these embodiments of the invention
are the same as those for the seventh through ninth embodiments discussed above,
including optional steps, i.e., use of non-aqueous solvent, addition of co-solvent,
and additional ingredients, i.e., flavor component in non-aqueous solution, as set
forth above. The only difference is that, by virtue of certain additional ingredients

contained in the beverage, the beverage is stable but 1';101; clear.

[0049] The examples which follow are intended as an illustration of certain
preferred embodiments of the invention, and no limitation of the nvention is

implied.

[0050] In Examples 1-64 given below, the water-insoluble solid flavors were
cooling compounds, which were dissolved in non-aqueous solvents; these materials
were provided by Takasago International Corporation, 4 Volvo Drive, P.O. Box
932, Rockleigh, NJT 07647-0932.

[0051] In each of Examples 1-54 given below, the mixture of water-insoluble solid
flavor (cooling compound) and non-aqueous solvent contained about 5.6% (by

weight) cooling compound. When surfactant was added info the mixture, the
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o finighsd bevesaeeapade from these mixtures of water-insoluble sohd ﬂavor and
non-agueous sofution had less stability. For example, under 110°F, finished
beverage would have phase separation of very fine particles appearing in the liquid
after 4 weeks. Such stable characteristics are good enough for finished beverage

industrial practice.

[0052] In confrast, in each of Examples 55-64 given below, the mixture of water-
insoluble solid flavor (cooling compound) and non-aqueous solvent contained
about 57% (by weight) cooling compound. When surfactant was added into the
mixture, the water-insoluble solid flavor molecules had a very good opportunity to
‘ﬁnd the surfactant molecules to form a micro-solubilization, the structure of which
is répresented by Figure 2. The beverage concentrate, beverage syrup, and finished

. beverage made from these mixtures of water-insoluble solid flavor and non-
aqueous solution had very good stability. For example, under 110°F, a finished
beverage did not have phase separation of very fine particles appearing in the liquid
after 6 months. Such stable characteristics are acceptable for finished beverage

~ industrial practice.

EXAMPLES 1-54

[0053] Beverage concentrates were made according to the present invention by
combining the ingredients set forth in Table 1 below. The ingredients were simply
mixed in a 250 ml beaker using an overhead stirrer; slight heating was necessary
when using polysorbate 60. In addition to the ingredients listed in Table 1, 1 g

limonene was also used as a co-solvent in each example.
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2004/ 023900 PCT/ US2003/ 024632 -23 [0054] Next,
either 3.4 m of beverage concentrate of each of

g;[o(imy] §§1xtl eitfer 22 mlSf banilagdTodenlrite G\ dactDaf dx@tbiphdsiion), 22-28

: of beverage concentrate of each of
Ereaf38-86 (1 SPL cofoggation) er b7 18lpfbov@aggeoncentrate of each of

el TP PRty AT G s gyl v iy F5R4E s00

behi¥a Hedég®byrup having the constitution set forth in Table 2 below. Each of

°0

®

the finished beverages of Examples 1-54 was stable and clear for 4 weeks.

Table 2. Syrup formula (0.5 liter).

sodium benzoate' 0475 ¢
‘sucrose 319 g

citric acid anhydride , 1 3.135¢

malic acid 1.6g

sodium citrate l4g

flavor 5.08 ml
concentrate 3.4 mlorl.7ml
water QS.05L

EXAMPLES 55-64

[0055] Phase A: In a 250-mi beaker with a stirring bar inside, 9.28 g of a mixture
of water-insoluble solid flavor (cooling compound) and non-aqueous solvent (from
Takasago: 57% water-insoluble flavor, 22% benzyl alcohol, and 20% limonene)
was combined with an amount of a surfactant as set forth in Table 3 below. The
mixture was stirred for 30 minutes. The concentrations of surfactant in finished
beverages prepared later were in the range from 2.5 ppm to 20 ppim, as given in
Table 3 below, while the concentration of water-insoluble solid flavor in finished

beverages prepared later was 25 ppm.



the finished beverages of Exanples 1-54 was stable
WMOA%Z%?JO for 4 weeks. Table 2. Syrup formula
l'iter). sodium benzoate 0.475 g sucrose 319 glj(é)ﬂés2003/024632
citric acid anhydride 3.135.@4-nmalic acid 1.6 g
sodiumcitrate 1.4 g flavor 5.08 mMl concentrate 3.4
m or 1.7 M water QS. 0.5 L EXAMPLES 55-64 [0055]
P adal 250 i with a stirring bar
i @%e’ﬁ%l gg q ofﬁéﬁon@g'?aﬁ{em' of water-insoluble solid
r (cooling co nd) and non-aqu | veng..
Takasago: %ﬁﬁer-i nsol ubl e l‘ﬁg@gﬁf 22‘%110 of
| al cohol, and 20% | i nonene) was we®abi ned witdrh

ap anpunt of a surfactant as set forth in Tablg 3
bel o. The nixture was stirred for 3(Q§oies. | imetuble
concentrations of surfactant in finish g]édbeverag
priepared |ater were in the r_a_n_g_e_f_l:_g_mg ppmtosgé
PAM  [asid@hiUeN || Anodidih €] Anb@hiGMinihed ¢ fh6rin | flavor to
cgncentrationjof water-)nsol uble soli ji flavor iin
filni shed bevdragemipteepbevetegedprm) wag Tshepm |\aprfactant
2004//023900 PCT/US20031D24632 -24- Tahle 3. EXanpl e
53- 64| f ormul at i(g)ns. surfactant anount ?)gy?r%geof H Pmished
wat erp wat er- |i nsol ubl e| i nsol uble soljigp@pl i d | beverage
I dentj-ty—atput—+A—anoupt—n—fHni-shedravor—
fl eﬁﬁoL“'IWeenZIDrGlectﬁrate bever ad® (ppn) (fini2Shed | 1.25
syrfactant——(y) beverage in tinishned ([PpM Deverage
56 | Tween 20 | 2.24 10 25 2.
57 | Tween 60 | 447 20 25 1.25
58 | Tween 60 | 2.24 10 25 12.5
59 | Tween 80 | 4.47 20 25 1.25
60 | Tween 80 }2.24- 10 25 2.5
61 | Tween 60 | 4.47 20 25 0.63
Tween 80 | 4.47 20 ‘
62 | Tween 80 | 4.47 20 25 0.63
Span 80 | 447 20
63 | Tween 80 | 4.47 20 25 1.0
Span 80 1.12 5
64 | Tween 80 | 2.24- 10 25 2.0
Span 80 0.56 2.5

[0056] Phase B: In another 250-ml beaker with a stirring bar inside, 9.35 g of citric
acid and 68.80 g ethanol were stirred until all the citric acid dissolved. The amount
of ethanol was adjusted based on the amount of surfactant(s) used to ensure a total

of 100 g of concentrate was made,



55 Tween 20 4.47 20 25 1.25 56 Tween 20 2.24 10 25

WO BoyShodiMeen 60 4.47 20 25 1.25 58 Tween 60 |
ORI en 80 4. 47 20 25 1,28 60 Tween BTG Bpc

10 25 2.5 61 Tween 60 4.47 20525 0.63 Tween 80 4. 47
20 62 Tween 80 4.47 20 25 0.63 Span 80 4.47 20 63
Tween 80 4.47 20 25 1.0 Span 80 1.12 5 64 Tween 80

2. fhs0 155, Budle 45080 (Bl ochtbURRIPHRAAE SnBiti or 30

er 250- a stirrrng bar 1nsi
9. Sfinujesib fornt a hniforar beveaapd co8cdiraty. dthleanntemivatearas clear and
stirred . until all the citric, acid_di ssQlved, The _
a ﬁ? I‘@fpﬁﬂéﬁarﬁﬁﬁﬁqau%gc%ﬂﬁcﬂsl-%&%%% ety Bazgn e gil-off, at
of 4 YPGF Jvar EPSHEE ¢ 0 g of
congdfh??‘;f:’ g@iﬁgﬁ%&ge. WO 280)!}r O%%%%%GHM&Q'
PCTI US2003/ 024632 -25 [0057] Then Phase A was

tr erred conpletely into Phase B and stjrred for .
30?&%511 g beverhgs W%Wmﬂfémgagéo E&fe@ﬂwﬂ‘@p in Table
The JGARCERM P4 ta1V\8Scath Soficette, St abl €. No phase
separation-occurred, 1.e., no floe, sedinent, haze,

or oil-off, at 40F, 70F, 90F, and 110F over a peri od

of nmore than 6 nonths. [00Q58] Then, beverage syrups
we [0SR D sy em WS Riatle noRhapdyepaTation po@wmrernt ool @ystal or

ab R4Ey %&J@gﬁﬁaeinﬁ%ﬁﬁl SaGHe &gg&%{)ﬁﬁ&ﬁ%ﬁm«? g\lfzr %I%%god of

syrup’ was 0 phase separation OCCUrTed,
nontiry b days. waxy or oily material floating on the
top, at roomtenperature over a period of nore than

3 days. [0060] Then, a finished beverage was made by
di I[dﬂGbP %S&%*Erﬁé‘ﬂé&%eb@m@e W8 n}aﬁé Byydjluting each gyrup in a 145 throw

with carbonated water. Each beverage was clear and stable, i.¢., no phase
separation, no crystal, sediment, haze, or oil-off, at 40°F, 70°F, 90°F and 110°F

over a period of more than 6 months.

COMPARATIVE EXAMPLE 1

[0061] A concentrate was made similar to any of Examples 55-64, with the
exception that no surfactant was added. Concentrate (1.68 ml) was added to 500
ml of the beverage syrup of Table 2 under agitation. Waxy materials were
observed floating on the top of the syrup. This example demonstrates that, in the

absence of surfactant, the water-insoluble solid flavor is insoluble in syrup.

COMPARATIVE EXAMPLE 2

[0062] A concentrate was made simdlar td any of Examples 55-64, with the
exception that no surfactant was added. Concentrate (0.28 mi) was added to 300
ml of 2 beverage which is prepared based on the syrup formula given in Table 2
above. Tiny needle-shaped crystals were observed floating in the beverage. This
example demonstrates that, in the absence of surfactant, the water-insoluble flavor

is insoluble in beverage.



vvith car bonat ed water.

woleiiBso0b - €-

sedl ment ,

any of Exanples 55-64, with the

haze

no phase

or oil-off,
over a period of nore than 62gonths.

separ ati on,

no cryst aI

at 40F, 70F, 90F an

Each beverage was clear and

&‘f[ing(EvIOMBZ

COVPARATI VE
EXAMPLE 1 [0061] A concentrate was made simlar to

exception that no

surfactant was added. Concentrate (1.68 nm) was added
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PQY g?m-rdnﬁ%urfactant as set

n the

befogk fgFablel. Jn belowe XEinghexicenm foeatnieg wsumb atd thertlmh needed for

absence of surfactant,

i neest ghihe foam todisprRget
PCT[ US2003/ 024632

t he wat ey-j nsol uble fl
WO 1R
-26- Foam ng Test [0063] Ten

340

ﬁVOT
ts are as shown 1

'i"zicble 4.

beverages (300 m each) as noted in Table 4 bel ow

wergdlgpured into a 1,000-m graduated cylinder. The
control_sanple Is a beverage—based-phthe-syrup—set
fcrsm Jen TabI eudadheve W th no surf pghisuerdr foam
WEter-lnsqutIe solid flavor. Sarrp es A through I
arie simlar tjo the contrpl sanpl €, g i nsof gdtsappparance
tHey contai n id@ty - i nso| ¥BPEtsol i d fI avor(f@t | evel
of| about 25 ppm and surfh k,%t as sp |nt]%ebl e
4 lbel ow._The 'maximim f oa g-vol une nnrl the time
negg &for MshheOf the fgamto di spppgar were| 13gec
r ace+¢6 Fhe—-resuts—arp—as—showr—nr—Table—4——Fabte
4. ganpl e surifBeéant0 max| p@m f oam | 840n ng 8 min
di jsappearancg—Tdent Tty —@mount )
Tween 60 20 520 8 min
C Tween 80 20 520 7 min
D Tween 60 20 520 8 min
Tween 80 20
E Tween 80 20 370 1.5 min
Span 80 20
| F Tween 20 10 430 4 min
G Tween 60 10 420 3.5 min
H Tween 80 20 400 3 min
Span 80 5
I Tween 80 10 400 2 min
Span 80 2.5




volume (m) tinme (ppm control none 0 <50 13 sec A
woOWBEM2960020 540 8 mn B Tween 60 20 520 8 m

g 0 3 M D Toeen €0 20 550 & mi PCsas463

80 20 E Tween 80 20 370 1.5.-mm Span 80 20 F Tween

20 10 430 4 mn G Tween 60 10 420 3.5 mn H Tween

80 20 400 3 min Span 80 51 Tween 80 10 400 2 mn

S a2 ARA0 R WABS 8nd foRfn
g@%ﬂf%n ing surfact ant, the maxi num f oam ng
V disdppreatinde ﬁﬁl@mrerel nmmse@smxf&amﬁmm wENErisor teeabendrage

5 ol ol P EHE HBEr WG ibe I G FEtaEnt e b Roversge
i ﬁse w4 th B ﬁg Vel ARntbS tllxé)f%aﬁﬁ"n ?iuﬁalﬁeﬁ?é&ﬁz@ﬂztunder control;

vent1on, oam ng 1'ssue Is e ctively under

C Ghdréfore, thettbﬁﬁﬁidgyas fdabﬁld for produciinn. i Bhis sasbtheradvantage of
productl on. This is another advantage of the present

i AherresBhinVERIA®E] Ot her vari ations and nodifications
of this invention will be obvious to those stilled
inthis art. This invention is not to be limted
eX0665] Gtheteiristiont hnd motitfizatidm dfdhis imyention will be @Bvious to
CLAIMS 1. A nmethod of formng a staﬁmgzegevera ge
c Shessskilied ip thisad Jhigipyention is not to be except as set forth in the

following claims.




beverage conposition containing water-insol uble
solids, conprising the stepg_of. (a) dissolving said
wat er-i nsoluble solids in a surfactant to formsaid
stabl e beverage conposition conprising

wat er-i nsol ubl e solids and a surfactant, wherein the
concentration of said surfactant in said stable
beverage conposition tgdaﬁi wa critical mcelle
concentrati on associ at said surfactant in
sai d stabl e beverage conposition, and wherein said
wat er- i nsol uble solids have snall er nol ecul ar

1. Wei ahfngtHdaast f%ﬁhﬂlgsztlétﬁﬁl@:ﬂﬁﬂbrag% cordiR siRINN 4l daemdé di ng
to claim1, wherein.said diss ste ri.ses
beytase, CUBROHON Car RN SgHTT RS0 LAl s o pE Hestcp
of:S@} didsoliving@sdid ﬁiagé}l»iﬁ@{bl&bl;‘edo‘lﬁﬂﬁ tin bRuffactithato Seaidstable
addi ng. sur f act an

dth id | ut t
befitaat foBradfn Somp R AR EhlupI® BRI erihs Singiitatys
wheadinititgcamicdtratiab b sdid warfagentcianprisitiblobevéeagd he

met hod a rdin cl.ai 1 erein the . .
cofiEp i OGN Ll GufPiebneERBathstotGated mithyristp
smﬁﬁﬂmﬂﬁnmaginmm&m&vamgeonmmuﬁﬁmn,MmﬁhmenﬁmsﬁHGMﬁm>
msoH%lhe nlta%cl(l)a% ls?nraﬁ{e? mql&% rgwg \%lrlil?s t?laﬁ h? es%frfactdént The

wat er - i nsol ubl e SO|IdS consi st of at |east one

fIavor compound whi ch nparts a cool ing

2. phy dhemershed pecosdiggitp shimsl, whereinetapd élsa@bfmgdritﬁ@ to
rgin the at Ieast one flavor conpound is
COﬁ%ﬁgctea pﬁ%nﬁihe group conS|st|ng of 2-isopropyl -
N, 2(3) dissoleinyydalolvyteaimsolable solids in a non-aqueous solvent to form a

N- et hyl - p- ment hane- 3- car boxam de, nent hone gl ycero

solptignyjand hyl lactate, (-)-
MeN{ APMRIRRARG anf il 1{11;35 k&@i@éﬂl@&@éd fact
4- ng?ﬁyl 3-(1- p§f?oflgins y n furaﬁoﬁgrghgﬂlnsmd

solotinhy thettcby hernbing rsem’tfstablabev@agér hunptmm@ml according to
claim1l, wherein the surfactant is selected from the
group consisting of sorbitan nonol aurate, sorbitan

3. MONgRahethéd 8ecor@mii th ¥Min"DROBEER! Ak QvatSiOIRbEAL solids are
nonool eat e, polyoxyethylene (20) sorbitan

sclaetad ifeaum sheegroupsiopsisijes pf flaner qopoundacissterredifiers,

nuﬁ‘g%}/oéx%rp hc‘fng éﬁl%o}}lgih%% garate,  polyoxyethyl ene

Tr eara oxye hyl ene (20) nonool eate,
Sucrose
4, The method according to claim 3, wherein the water-insoluble solids

consist of at least one flavor compound which imparts a cooling

physiological sensation.

5. The method according to claim 4, wherein the at least one flavor compound
is selected from the group consisting of 2-isopropyl- N.,2,3-trimethylbutyramide,
N-ethyl-p-menthane-3-carboxamide, menthone glycerol ketal, menthyl lactate, (-)-
menthoxypropane-1,2-diol, (-)-isopulegol, 4-methyl-3-(1-pyrrolidinyl}-2 {5H}-

furanone and combinations thereof.



nonomyri state, sucrose palmtate/ stearate, sucrose
stearate, vitamn E,  diochyl_sul fosuccinate sodi um
salt, nonogl yceride nonool eate, nonogl yceride
nonol aur at e, nonogl yceri de nonopal mtate, |ecithin,
di gl yceride m xtures, citric acid esters of
nnnoglycerldes acetic acid esters of nnnoglycerldes
lactic acjd este s of monogl cerl di acety

6. ¢ ar thF melaad ascerdin & fooriaig ic%f FIaHs es W@F;)%%ftl%q‘?ed from

theeé,&b@;ﬁ Sorfsﬁstﬁlgtdf)écfn&ﬁ:thﬂ ﬁlor@%ﬁir%td es}oﬁflﬁlltdﬂlsmolli\’fpﬁtﬂﬁitﬁe esorbltan
S O clLds

mopgdEGerer SrSiin Rprao B! iSO RN Dl torblh o Bliate,
polFheyetbylend (ﬁbam@pa@nttatecpdwxﬁath)ﬁm elon nttdm)stearate
pofBLARIRRG (A o ﬁ%%t?oﬁ‘%?% Fgefie (0 ol sfiergse
MOREAYESIHS | Suetepe Bplmtase/ sterfalg, w@@w@t Steaaio vitamen E,
dtﬁ%%fdéﬁgélﬁate RBMRST £, %(ﬁlo?jﬁ&ec ﬁﬁ%)‘xﬁﬁfo@ caf, Bﬁ!d@giﬁ%ﬁdﬂ

ycerol monool eate, tetraol fate,
m%@l%&%ﬂ%@%%%%ﬁ@é%ﬂ%@&ﬂ%%%%ﬁ a@tc}?yﬂwm Y
cittb acidiedtckrherl mbﬁ@grltree”rﬁlegl alcmlc Rl edterobf hinbylyaetides, s
m t he

tacf§ gt iert RPMohiy A, GRS BaR sRlerfibf ARR S Fesrides.
polo’glycezq'l reyicast d fatig acilpy ¢yeladsixtisns, prapyborehilpatliostess of
fatftj{]]ée?ﬁ&sogtea% l ?I%F h@gi 132G ﬁliltt el gﬁb%‘ofﬁ tf’(‘ﬁﬁg rti?e'r@of

nén- aqueo vent i's ecte rom the group
conS|st|ng of propyl ene glycol et hanol, citric acid,
triacgeti Ilnnnene and conblnatlons

ben %g) hoI g
7 the Bpl aeRetdiRg Wodage ording to claim8, wherein
t he whereimthesuufactant i @molygyeerobsiet @ éaitptﬂqi@tse‘;lmted)from the

oroRip QRIS Qif d@'é@él @t&gl floRadrylatefoaprdie tARLBSL! monooleate
decagf:y%&g h i ng E‘ect:ag o}ff}%?#led eﬁa%}nht% nggc(?%gr%gt% ?nosn%ofé:a{]e
decpglycered t‘??élotf@&: é@%ftﬂ%ﬁ%l dipleateantheombygions therged; and

wei gihtreimtieqprofylemd glyeol dstes of tﬂa\’.tt}eacsabisl sdhected from the group
corfsysrtm%g)tfﬂff% gaﬁgtg gsﬁérlsf JEJBHE) %ﬁ@ HI e J:st[g?%l?ﬁ@s? Hleeé’sﬁésl ot

rﬁ%%ﬁﬁ%chEF@Fl Q4a§@PﬂBP@: surfactant

ranges fromabout 1:1 to about 3 1 30 13. The
8. met Hbd metluwt aticaglingtoctlainm? 1@herginethe inanageconsisghvent is
sel&%dl Hoﬁlf th@’%’r(ﬁff) conbﬁﬁﬁé thﬁ)ﬁ@nb %@yc‘bp eﬁ%ﬁﬁ%ﬁtﬁ@ taci!dS benzyl

about according to élaim

alephply H@ce% Hispeneng @n@ rememaons thstrdifng a
- 9. The method according to claim 8, wherein the non-aqueous solvent is a

60:40 combination of propylene glycol and ethanol.

10.  The method according to claim 8, wherein the non-aqueous solvent is a
90:10 combination of ethanol and citric acid.

11.  The method according to claim 1, wherein the weight ratio of water--
insoluble solids to surfactant ranges from about 0.25:1 to about 5:1.

12.  The method according to claim 11, wherein the weight ratio of water--
insoluble solids to surfactant ranges from about 1:1 to about 3:1



co-sol vent selected fromthe group consisting of
propyl ene gl ycol, ethanolh3%Ltric acid, benzyl
al cohol, triacetin, |linmonene and conbi nati ons t her eof
to said stable, clear beverage concentrate. 15. The
met hod according to claim 1 further conprising the
step of adding an additional ingredient to said
135t aEWh@ meghasaccordingr tagéaimolds ehercan e weghteatio offwgater—
insatltid sohdalio kurGicedit &nidboeoopri.ses a flavor conponent.
16. The nmethod according to any one of clains |
through 11 wherein said stable beverage conposition
14 s Jbf methad aceerdingte clpiwulpfusibassosenrisinghe biep of adding a
co-eoRerdeiataSiromene paue copsisse anstobyions bigdolb ethanalgeisric

acid/b ng:%lga{d?,otgia@é“tﬁlo ﬁi%(ﬂl%n& Oné& !c:@fnmr%ﬁonm%fe%if@o Eeﬁ& stable,
St ADbl ever %?q%? conposition I's a beverage

clepn oS AOBCC met hod further conprising adding an
al i quot of the beverage concentrate to a beverage

152" e bR GAHAD Eim ENERBOO AR HDSERLP AN an

ad%tlp%cﬂ e dibat orspid Bpe, Alen pv ERee Qopcce rpsioa the

additicnsl digrgdient ainginmed 8 flawheewnpontehe st abl e bever age
conposition is a beverage concentrate, the nethod

16,0\ dRa e BohRsTE e & £ 9ntelpanel Eypugh ¢ bohersinsaid
stabledisiverdge vempgsitiopnsipeleciod fbin el grogun benssttialglof beverage

coRRUBEREEOSWFAIR st Rups Qb fhistHcac®efabgd shed bever age.
19. The nmethod according to any one of clains 1

through 18 wherein said stable beverage conposition
17i s dhamamthal iccedling te blaimtliée whenetn thystaddapesiregon s
cozﬁp@ijﬁ@lﬁ iPdBeveladd @nbemestadfe mﬁ.ﬁi\/\hﬁf‘ c&ﬁpri%iﬁg adding

[ erekn €

an JOAROrIRE RN Colob @l e d Slorttl IR LS o SStabie
beYRERGFOT TRR BHCTRIA H1q REVETage sy IUp epmprgses RESEBIaH vVah
sweadtenpratps adlfusterse ftavofsamdawdteb or 1 gal l on per unit

configuration is added to the beverage syrup 22. A

stapl e beverage conposition made. in accordance with

18t he The fushrdaccordipe ghelagn 16y wibgsein therpiahlg hevesage 31-
corﬁﬁosiﬁor_s {sabbevcbegearongenteaeptbs intdtlod fuotiier tahpgsing:
wat gadingSl A6t SOk $evage Boncertrate to a beverage syrup to

form a stable beverage syrup; and
diluting the stable beverage syrup to form a stable finished beverage.

19.  The method according to any one of claims 1 through 18 wherein said
stable beverage composition is characterized in that the beverage composition
is a clear and stable beverage composition

20.  The method according to claim 17 or 18, wherein the beverage syrup
comprises lemon/lime flavor.

21.  The method according to claim 17 or 18, wherein an aliquot sufficient
for a 0.5 or 1 gallon per unit configuration is added to the beverage syrup

22. A stable beverage composition made in accordance with the method of
any one of claims 1 through 19.



surfactant, the water-insoluble solids being

di ssol ved in the sufactantsgja form the stable
beverage, wherein the concentration of said
surfactant in said stable beverage conposition is
bel ow a critical mcelle concentration associ at ed
wth said surfactant in said stable beverage
conmposition, and wherein said water- insoluble solids

23havg sk beverdBd 86MbaditivE cORpAsinb athiSindoBYId RF83hd a

4. A stable b ng;t t f
surffegpih 85 UG AU R S BB TR e R AT RER oot B
the; stable besase, ivdierein the eenacpiatiosof spid syrfadiay ineseidrstibhy
bexta;aﬁfg (ﬁinﬁlpogls&ion/\iﬁefeﬁivﬁ ad:irilt?tdi mrcesgs cageamatibs Bsdbcinsd With
saifl Qs [ §ible B ONAhEGYR G0 WHerd Whitr-
G R Rt DR AR

24. A stable beverage comprising the composition of ¢laim 23
25. A stable beverage concentrate comprising the composition of claim 23
26.  The method according to claim 18, wherein dilution is accomplished

using carbonated water, noncarbonated water or a mixture thereof and wherein
dilution is accomplished in a 1 + 5 throw.



