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[ 0001] The present invention relates generally to
beverages. Mre specifically, the present invention
relates to nethods f@&PErOducl €gA dhl Oner oved qual ity
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for dispensed foamed/frothed beverages, e.g. cappuccino type, a quality foam needs to

be generated in a very short period of time and should be stable during a reasonable
period of time so the consumer can enjoy the foam while drinking the beverage.
Nevertheless, the typical quality and stability of the foam arising from current soluble
whitener powders or liquid creamers is poor. Further, the bubble size distribution is
often very inhomogeneous, and the foam texture is poor, soapy and not stiff enough.
The foam typically dissipates too quickly and lasts too short of a period of time for
consumers to enjoy.

[0005] It is therefore desirable to improve the foam quality of food products

such as beverages having foam.



[ 0006] The present invention generally relates to
i nproved foam products and nethods for produci ng sane.
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use of protein/multival ent cations whereby a beverage
product is m xed, whipped, aerated or sheared, and
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In a
gr ougO@&jgpgﬁeﬁ&o&fment the met gd comprises: providing at least one foaming

source; providing at least one multivalent ion source; providing a liquid source separate
from the multivalent ion source; combining the foaming source, the multivalent ion
source and the liquid source at the point of aerating to produce the improved quality
foam.

[0013] In an embodiment, the method comprises dispensing the foaming source
and the multivalent ion source simultaneously into the liquid source into the liquid
source during aeration.

[0014] In an embodiment, the aerating is selected from the group consisting of
agitating, whipping, stirring, shearing, gas sparging, gas production by
chemical/biochemical reaction, gas release ultrasonic treatment, etc. and combinations

thereof.



agi tating, whipping, stirring, shearing, gas sparging,
gas production by chem cal / bi ochem cal reaction, gas
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t hereof.[0015] In an enbodi ment, the m xing takes

pl ace simul taneously with the conbining of the foam ng
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cBbida¥BhEMkrdo®n Source has a concentration ranging
fromabout 1 mMMto 20 MM [0025] In an enbodi nent, the

mul t i[0324dh anemizwimed, Hesnultivelsoelonrsatiicens selaged drom the group
consisting of calcium, magnesium, iron, zinc, nickel, cobalt, manganese and
combinations thereof.

[0023] In an embodiment, the calcium ion is selected from the group consisting
of calcium chloride, calcium bromide, calcium lactate, calcium nitrate, calcium
bicarbonate, calcium acetate, calcium ascorbate, calcium gluconate, calcium
glycerophosphate and combinations thereof.

[0024] In an embodiment, the multivalent ion source has a concentration ranging
from about 1 mM to 20 mM.

[0025] In an embodiment, the multivalent ion source has a concentration ranging
from about 2.7 mM to 10 mM.

[0026] In an embodiment, the foaming source, the multivalent ion source and
the liquid source are stored separately prior to combining,.

[0027] In an embodiment, the foaming source and the multivalent ion source are
stored as a dry mix together prior to combining with the liquid source.

[0028] In an embodiment, the method comprises: providing a dry mix including

at least one foaming source and at least one multivalent ion source; providing a liquid
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fromabout 2.7 nMto 10 nM [0026] In an enbodi nent,
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[0036] Another advantage of the present invention is to provide a beverage foam
that improves the organoleptic qualities of the liquid portion of the beverage for
consumers.

[0037] Still another advantage of the present invention is to provide additional
nutritional values to a beverage.

[0038] Yet another advantage of the present invention is to allow a consumer or
operator to customize or control the foam amount, texture and bubble size distribution
of a beverage.

[0039] Another advantage of the present invention is to provide a beverage with

foam properties according to a consumers preferences.



[ 0036] Anot her advantage of the present invention is
to provide a beverage foamthat inproves the
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beverage for consuners. [0037] Still another advantage
of the present invention is to provide additiona
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properties according to consuners preferences.[0040]
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with high quality foamin a very short period of tinme.

[0043] Additional features and advantages of the

present i nvent igiyER SEJERESTIO OFTTHRTMGYRES be
apparent from the follow ng Detail ed Description and
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[0047] Fig. 3 is a graph illustrating the effect of
agddgdclp §bs POMIHoncent rati on (Cad 2) on stiffness of

camolem SO SR INSD fl S LB 0 cocenain
(CaCly) on stiffness of foams from a commercial demineralized whey protein isolate
when calcium was added to the powder.

[0048] Fig. 4 is a graph illustrating the effect of calcium ion concentration
(CaCl,) on stiffness of whipped, commercial skim milk powder beverages when calcium
was added to the powder.

[0049] Fig. 5 is a graph illustrating the effect of the addition of a mixture of
CaCly/de-mineralized WPI on stiffness of whipped, commercial skim milk beverages
when calcium was added to the powder.

[0050] Fig. 6 is a graph illustrating the effect of calcium ion concentration

(CaCly) on viscosity of cappuccino beverages prepared from a capsule when calcium

was added to the powder.



[0048] Fig. 4 is a graph illustrating the effect of
calciumion concentration (Cad 2) on stiffness of
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cal ciumwas added to the powder. [0049] Fig. 5is a
graph illustrating the effect of the addition of a
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The present invention relates to protein-cation based

met hods  and 1s1ypA IED DESCIRIPAIOREOR THRINVENANONTPr Oved
quality, increased volune and inproved texture upon

agi t 3@)055‘] "TH Efe@gnt ﬁﬁfeﬁﬁbﬁgrefhrtess & grbth-cAtbn@Mased methods and
enbodi nent , e nmethod generally conprises preparing a
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mouthfeel. It is important that calcium ion source be chemically separated from both
protein and reconstituting liquid (water) sources. The multivalent cation source can be
calcium ions, magnesium ions source or any suitable multivalent cations. The
reconstituting solution can be any liquid in which foam is desired, or other food
products (e.g. powdered coffee) can be added to or with the reconstituting solution to
produce a desired beverage. The final foamed product can be a commonly consumed
beverage such as hot chocolate, coffee, cappuccino, latte, macchiatto or other similar
types of beverages.

[0056] The liquid source may comprise, for example, any suitable source of
drinking water such as deionized water, distilled water, softened and hard water, and/or

combination of thereof.



cal ciumions, magnesiumions source or any suitable

mul tival ent cations. The reconstituting solution can
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products (e.g. powdered coffee) can be added to or

with the reconstituting solution to produce a desired
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[0061] The present methods and compositions can be used in any suitable
dispensing system such as a mixing or dispensing apparatus. For example, the
dispensing apparatus can be part of a dispensing system using closed powder/liquid
from capsules or bulk products. Alternatively, consumers can personally mix the
multivalent cation and protein components in accordance with the present embodiments
to arrive at the improved foam beverage. The methods and composition can also be
advantageous for powder milk systems where added calcium or other cations will not be

detrimental during storage, unlike for liquids.



whey protein isolate product plus highly water-soluble

calciumsalt is particularly effective. The nost
WOah7@0643%e are mul tival ent cations, especial | PCTEP06/96377

and magnesium froma variety of sources such as

various organic and inorganic salts, oxides,

hydr o, , . : .

Cher aap e B e ol ium added

warlcbgedudwrthg proaessinguintiningeordlisgeesisgndos exampies at preadetermined

a mxi.ng.or dispensin aratys. For ex I t he

I8l ok StingisapaRs dham detiitss An e mypdiced; CRBiGing gn'the amount of
2¥iSh HSA NPIoW Qe L hiROMIEE b batErE rhiyoproRIRSIHIBS radle foam texture
bul k products. Alternatively, consuners can personally

(vexcluthpy puvithVathpt cati on and protein conponents in

accor eWth the present .enbodinents to arrive a .
The. I AREalE POk aliarageor FRAATR ot Achlnt® laed catcium
i§ QB ORIvhhtage ol o howitibBalaslirpetea 3aRUS sipPlerRE@MEIRIn 67 Edsichment of
systens where added cal cium or other cations wll not_
themdearali (msnealtiuguen megnesigragedesingi ad themethod is also applicable for
[iguids,[]0062 oam chara i sti ed . .

By R SRR STy o™ 9 A frJAR, Shéralcium or
dMRCa66H A@ditioh Xhmbe directed freosigtheFprodastastieh®s all mixed together
pre-determ ned | evel s of cations, unique foamtextures
ssEpltansopilp auibe dmecthe Haridgs dispensed srBeed of cati on

addi gb@ I UfibodifeA ah?iylgltﬁe g%lcﬁfﬁji kQRSe ! pFJtQini %ﬁrce at the
undesirabl'e Toamtexture (i.e. clunpy or wt unps) .
tiiD BB ]actmgofe. 4. héurbes tlispensinge and fmixing, i shedrérg oc afgitaimg, etc.) is

i.s calcjum Added. calcium.is al so vant ageous for i
T ?fa?xaHlP?‘de"eSOW%ﬁ‘%o%%’pﬁ% ﬁ‘z‘?ﬁda‘g{%‘% G powder canister via a
&YehGhEBRbafust §ea MohR&iidr. (R1D efadtReum éaag{ggeggﬁhmzed whey

IS desired, and the nethod is al so applica

prapeinsth ¢lag cancentihitp ped tHea supplymeetng thefwatérgtregmoy semawpther source
agﬁzﬁr.eferrg%g tFen cal ciumor other cation addition

ah“ D2 i Y&t et ough ot her product streams and

m xedobeahher alsdriativieagiaimyn@tthd Aethddn®rhptesek iadding a separate
i s dispensed or poured. [0064] |n an enbodi ment, i
PaYdEehend/ Prea HaNiEi (FHPE SOMTED RIRGTINHERFHIE dRAJEOEH foyece in powder

. L. Jq; p 10}, .
YT R 5, B Bfond ' 10NELEPSH0IGAR LR o aeation
tieeoapip laadispehserc OMpodispémser canbbe ahigethgt tiype dispersep ol eugitates or
cani ster via a dispens paratus or a.consuner.

) ing a
wWiiRY the ?aélepi%?érqesangdmpﬁgg golrgs e By FEPNHe I SpPEES; for example,
With hRGe&RRGERBbA Q{qﬁi@nﬂlt&lﬁﬁﬁveﬁypﬂak NBRhiAY ciil'Be YRIRFed by mixing

stream or some other source with calciumor other
oc agitasion JfORGbYuidivompositiveimany wwtabldootiingapparathgor by a consumer

RGeS URE [Se3 aBstdl iy, RERAr ate

[0066] By way of example and not limitation, foam improvements for various
systems are discussed below in accordance with Figs. 1-9. Fig. 1 shows the effect of
calcium concentration (calcium lactate) on (A) foam-to-liquid ratio (“FLR”) and (B)
stiffness of foams from de-mineralized whey protein isolate (“WPI”) depending on if
the calcium was added with the powder or with the water. In Fig. 2, calcium was added
in the form of calcium chloride (CaCl,) powder to a commercial, de-mineralized whey
protein isolate powder (<0.05% Ca’") at different concentrations and dispensed through

a whipper dispensing system at 85° C. The final in-cup calcium concentrations were



powder and/or a liquid cation source, preferably
calcium to a protein source in powder and/or |iquid

WOoRM7re64S2 mul t aneously to a |iquid or sol uti onPET/EPR®6/006377

poi nt of aeration through a di spenser. The di spenser
can be a whipping type dispenser that agitates or
IR, t oeanff?é ki LIPidSrgH&C i}r{} Q&s%e%hﬁ ﬁQH&‘iS fithu e'@%¥te?rc1?spen51ng
el ng di spensed, for e e reconstitution
Werqmwleasé\l inethél@tdsvmie)of cﬁhﬂmdlc&pﬁ@&zl ng can be foll owed

oy SU0e BT TP Aoara Sl g bYCk EbhGdmis 3 gpmmercial, de-
n%HErfah exa n%:pié@%l%lgs&ﬁg I%aﬂl SHlest. yﬁx@‘”ﬂﬁm [:RP06ds »35(5 measured

way o not limtation, foam i nprovenents
blyahe $diGHausyley spiere nmtlm(bhts;&:msmeﬂ dfek dwpemsiag cAs dbowe in Fig. 3,
th Figs. 1-9. Fi 1 _sho ef fect of cal cium

srvsméfneeﬁwsa%%}y %fé%qt%i bindhe %lera)a% griopa)n el nin 1§19 %a&fmle with 6.2

aﬁé‘@b‘?nl(fl d'_f{cglc)urﬁn&ls Bl r3fdd rg'ﬂ@x%sfaﬁéd fo%ﬁ’étr&@?ﬁ@ top foam layer even
de-m neralized mhey protein isolate gn di ng

aBer siftinghevermilghbi. ubensasy a‘eb;leailqm WS triaée ybavajpameblof \Bi pefople.  As the
the wat e Fi.g. 2 | c dde orm qf .

cBfeH R e PR et 50 Ul T donitap b ogpoies And siffness

cHEafensical dragé ey Anrrqgle icRlciup® cah@nBaNEie leve RO tHSf¥am contained

Ca2+£ at different concentrations and dlspensed
fing by blgks and/m@pelled@ﬁbp‘éngpwgmsly@pemrmcess C. The final

iFg aC ?O()%ﬁ l CI u groga%gfnt Ei%f_g' a wévg"d?‘gerg'%r %meralaiéklm milk powder

résulted es oa;ﬁ)t ar sl£§h$ ﬂﬁﬁéasﬁgm\/\ﬂ[t%llfbﬁﬂhe@@l&ﬁhej But ke foam texture was
presence of cal ciumi ons, [0067] Fig. 3 reports

improved dematiopllyy _\}Fheé@ffzesadmaﬁvr@ﬁwpe axe élaﬂmwrtfw 4. “Thus, the de-
[ a r e o?ﬂ%et

nﬂ' %eglmkg%ﬁ?? nessm\%ag};sﬁéengsdl??lgd% ! E f 16-i e.tl&ﬁ{y?[?%r%hmugh a

dspbieee nethod at 2 mnutes after dlspensing As shown

eal ciTHEoT e Bri0% mikes O EavPla”SLiR Sin BaGRot,Cala powder

a&ptﬂy\de%lrfé?dl&b&' mHe?'?ﬁotefan@olﬁﬁQ PP BREEad Rl 1§ the @mmercial skim
penetrate the top foam | ayer even after sitting

nn&e;vqwcg;mt(MDSene@rg}umﬁat tret¢asn imeisi limeel v ab yaise 1pamﬂab> gifovél in Fig.

5 peggheﬁ%e paoblp%gﬁa\fv?s Bg]B %anagc?vre%igat If(?rpeflz?]tgogl;\?v %eaﬂ 1ncreas<|3 Clin liquid

visbevigsehbwhiig $i0f6. thcili@adhloride puvader Gals Gllddtested using a beverage
concentration | evels, the foam contained fine bubbles

capsley es%mreaeraerstﬁ wrengm@nae@nthpw dgspiabadabeEe. [ 0068] I n
a_not %edl e@g? thd eﬁ;@c(Hv% cfthér ca"f’cﬁrﬂmg C&a%luﬁlkfa@ate was
m | k er r ted in onl y a S I NCrease

addwdt ata}anfooarirt)m:dnuﬂﬁondatdi a tchmnicoaini, tdetheealiwa@ wht’prp:wem isolate

dranatlcall . The.stjffness neasurenents are shown
PRYECT- 4/ sw%#legm i &gd i INOFQY SRt WeTY sm%ioma&évewrémr those

oMl BE cMekch bMokaaMsgemessak 0N ss BRI Jith calcium lactate as the

nylon sphere failed to penetrate the calcium lactate samples.

[0071] Calcium lactate was also added to other commercial powdered protein
systems. As an example, results for whey protein concentrate (with ~0.3% Ca’") and
sodium caseinate (with ~0.3% Ca”") are shown in Figs. 8 and 9. In both cases, added
calcium resulted in significant increases in FLR. Stiffness for whey protein concentrate
and sodium casseinate (Fig. 9) was significantly increased with increasing

concentrations of calcium lactate. Sensory evaluation by a panel of 5 people of foamed



di spenser. [0069] Wen a 10% m xture ( 1 g WPl + -
1100 ppm Cad 2) O Cad 2 powder and the de-mneralized
WO ko@Dt ei n i sol ate powder were added to t hBCT/EP2006/006377

commercial skimml|k powder (MSK), a significant

increase in stiffness was al so found as shown in Fig.

b%veégéfseéle&%%at é?éxﬁﬁkaﬁ@%g%v%&eh@ﬁﬁ Fy&H h911t99ﬁ rsgéraéna%tensucs
an increase In liquid viscosity as s own in Fig.

a@vo(mﬂwglstamlnnlmomtb&ebm&btextums al so tested using a

tb ﬁ\égré%azgcapsul gnt r ovﬁngg&%pﬁ%rsggg%lﬁggaa{t léa%t one foaming
s\ﬁgxgc@%ﬂo‘éﬁpﬁ%sﬁ 184st @h& %rm%h&it YR Slrés ’pr&\ﬁhﬁg%nﬁdlﬁ‘@tséﬁr@e separate

vari ous concentrations to a conmerci al
foen thaemdiivded whespupeptcembinisglthe EoqpungeourcAs t@hmmmvalent ion

in Fig., 7, . t d t hat . '
s'gﬁwlaip i JoBRG BUER, B e o B Eni P RSt UF, impipsd auality
mh%qe@ﬁhgrasﬁee%ﬁ@ feP&:-GHIPR, W GhiSs, agitdthy, WHiPing, shearing,

sphere failed to penetrate the calciumlactate
st umg. @es sxpa@emx] ulgzgsenic rﬁﬁeatamnatoé aM§UIz§4t§® agigtegimiping method. In

. i BOTEL B P bR BB B B Bppine of

fodnid% §eiddd, hBdmanlialsat Gaﬁ ®oﬁﬁfeealﬁdl\llthth quQuB%@%B*‘ér ahfediately

shown in Figs. 8 and 9. In both cases, added cal ci um

theseaffered in significant increases in FLR Stiffness

for

‘T’Bgf_z %%gehg)r?lﬁ ééhgﬂt Fg&ﬁ%@?gaiﬁgéstm @f%gércg}gg?otem source;
ac mactecliﬁer(myl ratlsivelenChGourve| caatbatesl. wibk nisopyten aburat it@form a dry
y .a panel of 5 peo f foanedbeverages al so sh

bfﬁn&mapﬁc%lrrﬁcqr\%ﬁwwgnﬁw - ReTeYR IR S Ne, ey dRY W and the
wcPdiahit yon{mut hf eel and

r%?%ﬁ?gﬁé héﬁlh%%naﬁte\g?léé%é& msnta 1 )% hg nmet hod conpri ses

pr ovi[00 g Iatan|esstsxdiroed, fheaybtag swupress apleasti atierdyy @rotein source;

ast one mnult.ivalent ion source;, providing a liquid

o} Sy b Bl R ot Srab el oferd o pist ' sBurce: and a
r&RaBitatiAG 1ighR], FAREin dmBAkY/ &R atitd) ehdThidtdiM AoBitle, KR multivalent ion
source and t he liquid source at the point of aerat i ng
sewcprapdube reerustipingvieaniduhlthe pofdath acTHEzagenratay thrarmproved
qgﬁ g pe, for exanple, by mxing, agitating, whipping,

rirng, stirring, gas sparging, ultrasonic treatnent
or af§oAyilhahleentadiréntngiersyxemocamirises at leastame concentrated liquid

enbodi nent, the m xing takes. place sinultaneousl|y
pf%@ncw%.aﬁdeaéf opf Ny aﬁkeﬁfgl%éﬁ%e siofsl AMAFAIGIAT %ﬂm the liquid

&n% fde€a ﬁ?‘ I%g?njtllﬂg dhﬂg&rﬁ/ﬁeﬁfn b g/‘aéltaﬁh%fnthe liquid protein

ereater Ina odi ment t he”syst
smn@rths esulavalbmast someeding the odcenstitsng 0quid at the point of aerating

generates the improved quality foam. The multivalent ion source can be a dry or
concentrated liquid cation source.

[0076] In an embodiment, the foaming source and the multivalent ion source is
dispensed simultaneously into or with the liquid source. The dispensing can be done by
any suitable dispenser. The dispenser can refer to a dispensing machine such as, for
example, a coffee or cappuccino maker or can refer to a consumer stirring or combining
the foaming source and multivalent ion source with a reconstituting liquid at the point of

aerating by any suitable manner.
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at |l east one dry nmultivalent ion source conbined with

the protein source to forma dry blend; and a
worermie2t uti ng |iquid, wherein mxing/aerati RGTHER20060/0§6377

bl end and the reconstituting |iquid generates the

i mproved quality foam [0074] In an enbodi ment, the

syst r S a [

oYt S PATR ik AHle S5 BAALELRI GRYERER Bircs can be

storedn tbfeh@r as ed ndrgotileaé; praord ta bedrem startstitutenly | Irguand alternative

wher ei n m xi ng/ aerating the protein source,

erRegineitehe dnoprokd PRUECHH hRArY %aéms@mcat%ée PERiALEy stored in
&b s %Jh?atg bﬁ'ttalngf 8@@2{5 ?%e@%n@? %@gg%c%ﬁﬁltht‘g@r @Y Scbther embodiment,

quality foam n-an e ment, the system
acloaqpd |p$@tsmatoﬂcem$ate anéd thenice i rcamedltltaltaqluhqiulprc:atlen rsource can be

sour ce; | east oge nultlvale(£ 'ﬂ% sour.ce stor
i N°°'So

SERAAFAL %tPSFdf POh thECIEQEFANSHBE Arolan ceRgHTHe can be, for

e&?xﬁﬂ]@sé hlithRed bioAUEDuchReS EfeBmBt Xi ng/ aerating the
[1quid protein source, the nultivalent ion source and

t he r[@Q:BdsImamemhgdlmequlthe anethpé cpoi serveofo aeplawr:rtge foaming of

ener at.es he i mpr oved I|t f oa | ent
bPeRSF o ERISH Sy ofh abbEnaPbe Rl bt el serve 1o
iRPHIVE Ghe [FOH BJualify afl aeﬁ‘e%ev@age nidde Hwamoﬂgnﬁ&uw Qdding a dry
and the nultivalent ion source is dispensed

feanmug sewreo ard ¢ drnmylitoralept uqn sciecd orpubland efithesourpga to water (also
é’k Sp ouf'ci B9 3304 e‘? é)%%t%gr(gx Fnd st%h%%%@ltfﬁwé@&gzg rthrn-mr qge foamed

enser can r

lihoid texarpt prodac@fd efaibipplicpiciesyi no maker or can refer
to a _consuner stirring, or conblnllﬁ the foam ng source, =
and RN e e Aruliigiers o iffic soufce h SBEW R B sV atet sofgple so that “the

Iﬂdlt%ﬁlgnt ?%rbs?%? d?s%b&gtee rrﬂﬁ'e@ Qwﬁ'%th%gﬂluaﬁi 5@@&&stitutin§ esolution.

manner . an enb |nent ry protern sour
Peaferablyy t}mahhlniwabnuimsoua:a 19 ealsmor Emhst dgatiherulds seurde pf calcium

bI nd prior to bei reco In an alternative
S, clfungry i Ealhi 18 on iR Siies CapowHs such as

cﬁeiahpﬁh&aﬁatb%r §@mé Asictpheaad créhntet®) mAPAStal 6k because they do
contai ner or packageS prior to being reconstituted. In

n@nupwecn@nme@uwemvw a liquid protein concentrate and

t he Nefelylof ated liguid i 0 rce c
sepafé%gﬁ)? §tr8? HaISP oF 8" elaﬁ’g er‘éic@nﬁﬁ'.%i’ L(I)t% edl%glf'ﬁ' concentrated

sE1LQ61E1 e m%Q@bru@bﬁ s@t&fht&ﬁm frermedidaRheionasolirdek - BrRgesbly, a dry
roduct such as a creaner. [0078] In an enbodi nent,

sqqﬁ@e piethp gl yalensapy i used phipe dime @fecsHmting. of
beveg i tI'!, Ql%cﬁlé&j #b;ef%%bgé&&e&ﬁﬁﬁ‘ﬂ B an! & ﬁféoérﬂﬁé(ﬁrenefxtga%ly suitable

enbodi nme can serve to I nprove
acfuthg techafquas fsaokl/dsemeriag esheardeg, byasa sgogiagdfenbyy, ultrasound or
adding a dry

agltatmg can be used. For example, the mixing or shearing may require less than 1
minute to produce the improved quality foam. Preferably, the mixing or shearing
requires less than 0.2 minutes to produce the improved quality foam.

[0082] The foam stability of the present embodiments may last a long time after
the mixing is finished. The foam stability refers to the ability of the foam to maintain a
certain percentage of its original volume and texture over time. For example, a stable
foam may retain its 80% of its original volume and texture over time. Preferably, the
improved foam is stable for more than 20 minutes after the mixing/aerating is complete.

More preferably, the improved foam is stable for more than 24 hours after the

mixing/aerating is complete.
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foam ng source and a dry nmultivalent ion source or a

bl end of the sources to water (also water could be
WOoand@de43d powder (s)) and stirring sinultaneouBCYEP2006/006377

formthe foamed |iquid beverage product (e.g. retai

applications). [0079] The nultivalent iort source

shoul wat er _sol.u a 0

ar e C[Bg%jclpa?% S odm%mnixe tf&?xﬁ]m%hs%ug#l Ha L%ﬁf}née Bfie or more

posaiendtprblétn SiréR| Hgwiaproteinedorrab)] iilk} d:learmdrtdouﬂinmmtons thereof.
ion source is calciumions. Water sol ubl e source, of
Ip #ncamhbadanent, fmrfoammgawe PaY SPIRTIEHAYFY QB NOR-4pixy pRateins (e.g.

skgﬁhﬁga%?ﬁaate P&Phgdh\%efg{&’é?ﬂns‘éﬁ S PESUES, R %Hépahzed whey
typiccal |y used in creamers,
plmitémvmlkte lpe@camsseoﬁdmmblmlon@thepmfv ilnlen Embedinadnt,i thmnultlvalent ion

ions. [0080].The nultival ent hon source can be i.n the
SPRICATEY GOIHITESR IRy SBHeRdn g wah 8 CoiCIWh, MPsgRiRY fon, Zinc, nickel,

éfr?iel# it %aﬁ@ste%rago%lhﬁl&g %{Pé!)ﬁ ﬁ@h@ '%Hlﬂogﬂnég Ufhe&alcium ion may

y, a dry source o e nultivalent Ton is
cum@dsat:altilum thinedefcal@wartsbinidd icaleiuni 0@84¢, dajcisiautrate, calcium

be appreciated that in all. of the enbodi pents an .
biSgrhOmIce SAPRET ngSHUENNFHYLIHE SEEATRRL: m%fm s%ﬁ%%flﬁﬁﬁg, calcium
g%%ro?)ﬂ@i;@l‘aﬂ:gor cYRIbitHi¥ns Hekdogsound or agi t at i ng can be

used. For exanple, the mxing or shearing may require

I ess (008 ItlShnuthdee apprepuatmiubet QHYesultﬁbkcﬁinmq @althe ypultivalent ion
foam_ Prefer X|n Qr .S uires | ess
SRR ey P obahs Bresp B R G R, B e ffount of
ﬂ&@&g&mmﬁoﬁ Q@aBh 9§ aliclunt, )’ad@f:d b9 hes&lvee® 8OO @Eﬂie@t)i‘mM) in the
| ast a Iong tinme after the m xing is finished. Th

ﬁme saletierhi Mosypreésrably the ampuntagionid yange of font 8@ ppfpto 400 ppm.
I

AL B S AGEERIASS Al 5, BAAEl ol W orouc

Negthdleds] anBQGUitablei ¢cﬁlcatt'ragjionabf Vol wdtivaiehtt @xt soueceowethe final

time. Preferabl pproved foamis stable for nore
PEQ{HGt DBY RE HEfde slyrsferaéﬁy,tth% IRy AN AR} SAUFGRNAS S BRp Al ranging

f %b@ﬁteg%ﬁplté/ 200 BV MRIRY Gt fePA, | Bie ShafivalehPlionRbErce has a

an 24 hours after the mxing/aerating is
ccmnphemﬁl@ﬁ@ﬁghnnmaamueﬁbmdunenvpwnhe foam ng source
may conprise one or nore powdered protein sources,
liquid protein sources, mlk, creamor conbinations

thereof. In an embodi mepgss) tE)@AM;:eUEg}g sour ce may
conprlse dairy or non- alry proteins ( g sodi um
itBo|

casei @\Q&@)BY ey ﬂéreaﬁlinﬂ@damhé&m drrmt@iqm, fatlawing examples are
11Pu59r %’I 1V So’fova(%yc\)/ugn é]rrelb a(ilmégtg e ?){‘é)s%r?f ﬂldeﬁﬁér? %id fl{rther illustrate

uc coirbi n Ions thereo

ei}b‘t&mﬁﬂﬂtill veatiggt cor@nc®au it excomylana@npviils endidimentt abfl eéhe present

ions such as cal cium mnmagnesium iron, zinc, nickel,
invention.

[0087] EXAMPLE 1
[0088] A cappuccino type beverage was prepared using a conventional dispenser
(Bravilor Bonomat —-20) by dissolving 7 g of de-mineralized whey protein isolate
powder in 150 g of de-ionized water. The beverage was dispensed at normal operation
conditions using 85 °C.
[0089] The beverage obtained had a homogeneous liquid phase and high foam-
to-liquid ratio (FLR = ~1.6 measured at 1 min after dispensing). Further, the foam was

stable and stiff, and with desirable appearance comprising uniformly distributed small
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cobal t, manganese or conbinations thereof. In an

enbodi nent, the calciumion nmay conprise cal ci um
woehl7gwe4$e, cal ci um brom de, cal cium | actate, EQIEPAN6/006377

nitrate, calcium bicarbonate, cal ciumacetate, cal cium

ascorbate, cal cium gluconate, cal cium glycerophosphate

RbbRMHAR étﬁﬁrfétsg Q%r@%fﬁd tng %Pc%dnlis I(ﬁlé%ﬁ?é& 61%2& “sphere” test using a

appreéci ate e anmount of

18-t wbebhll ia0d nsiawfiee dispynsies) weasd-700 st Nescpsigsehliquid part of the
enbodi nents. Preferably, the maxi num anount of
lﬁﬁ@?ﬁ%&?@ht‘%ﬁtlon such as cal ci um added shoul d not

exce @O%ﬂ%’o{éﬁ{%g&ﬁgﬁm m'oﬂthtféb@ JdrBahdgal sy 'aQQste Magél of 5 people.

prefera shoul d range of from 80 ppm
TGerfearalahy ligifd mbethtal/ ik tire wam t@mdrtabe eccepgable. gher, it
produces lunps in the product. Neverthel ess, any

sui tabl e concentration of the nultivalent ionsource

in the final product mayodig pegMpI 2f erably, the
mul tival ent ion source has a concentration ranging

f r om[@OMJtA 1capwu¢omnc2(h>emragW@ prepheedabinder ¢dpditions provided by

RIS Dot A A T0 o ORe RS T DO gy Celeium

cw@%nﬁ%n@%mb@inandeveﬁatgelmmnsatppﬁﬂ, the fol | owi ng
exanples are illustrative of various enbodi nents of

t he dﬂ@%?ériliheu hevenageoryithng homragsaeous| ligud rpee, high foam-to-liquid

rit nggeéldn\x% glunttgfxﬁ éi?%?é@eq#&f %aeln u@oqgs f/g%glg}? n%(A%BE’E %_ropertles

WO &ftindAo Gap&wﬂnn@r foythst ﬂ’:lﬁﬂ@kﬁgl@ld/\hs prepared using a

convent i onal ggfenser (Bravi] or Bononat qﬁ ?y .

di 55604941 g ormyanst ligreid AraolgRtis RIORFEGS B Bosities! Syrgjudged by a

t%@é’ %ﬁ)el bfls é@plg OflTedt%afn%dzlﬁﬂl d‘%ﬁfhfeéﬂi‘&t@r%‘@%s%&nd"@ﬁbe similar
I spensed t nor mal operatioh conditions using 85 OC.

t¢ 089 fromhExdmeplerlage obt ai ned had a honpbgeneous I|qU|d

phase and high foanmto- liquid ratio (FLR = ~1.6

measured at 1 min after dispensing). Further, the foam

was stable and stiff, ?@mbjpgﬂmgdﬁqjggble appear ance

conpr|S|ng uniformy distributed snallbubbles Foam

sti f 1Ae¥d fexqappesded ineveegod s @ﬁ@é’s’l&r sadgpycandetions provided by

ngaglgf glbéléglﬁltélggd%) m\?{berahz.?%dvhey P! Cglg & S‘?Elt g‘%vd% %ﬂ dadded calcium
1vedté, Rhtaherabe VELlaige swaserdtrationRn tl[lé)ﬁﬁ@]beﬁﬁage awllso ppm.
Iqu|d mout hf eel were judged by a taste panel of 5
peopl[@097 ] The beverage obtained had a”homogeneous’ liquid phase and very high
foam-to-liquid ratio. Further, the foam was stable and stiff, and with desirable
appearance comprising uniformly distributed small bubbles.

[0098] Foam and liquid mouthfeel were judged by a taste panel of 5 people.
The foam and liquid mouthfeel/texture was found to be improved as compared to those
from Example 1.

[0099] The improvements in foam and liquid mouthfeel as compared to the
examples above were also confirmed by analytical characterization. Thus, foam-to-
liquid ratio increased from ~1.6 to ~2.0, and foam stiffness from ~ 700 s to ~2°500 s as
compared to Example 1 and Example 2. In addition, mouthfeel of the liquid part of the

beverage was improved as compared to that from Example 1. This was found to be in a

good correlation with viscosity data, 2.5 vs. 1.3 cP.
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The foam and |iquid nouthfeel/texture was found to be
acceptable. [0091] EXAMPLE 2 [0092] A cappuccino

WwOoRedévedge was prepared under conditions provi @€@/EFP006/006377
Exanpl e 1 but using water wi th added cal cium | actate,
pent ahydrate. Cal cium concentration in the fina

beverage was 150 ppm @%qgﬁegggﬁgpsggrage wth a

honogeneous | i quid phase anrto-liquid ratio,

and obioia AIndabphievist Sevdrhed wan mépaehiuhdaubiiditonsaprovided by
obt ai ned. Foam properties were found to be very

Esjamplayd bub ushngt erm@mr@aﬁwf@ywm[e@mQQ}athaawﬁ%rnwth|aé9¢<bcalc1um

LIRS BROATLLLER Bl (AAERSL Jishdbiecd 7 2

mout HHesl ] tenet Mveragaﬁ‘obfaihwaldhddOa bﬁmsge’ﬂebw 11¢1mdtﬂh@§eﬁ‘and very high
fron1Exaqage_1. 0095] EXAMPLE 3 [0096] A cagpucc
forrgdo-Aiguidaaaliqyr lsﬁfeea thed 0arg owes tSfaéHfs aﬁﬁi ot e%ndoywth desirable

Fé & c%)g%ﬁtsl %\Sﬂl}ﬂqﬁ)rﬂgf dﬁ%ﬁlﬁ)‘h dI 1’!\'1?)%}'65‘)15 Qb 'p?opertles Were very

ol ate C|un1 actate,
cisatathpdofEeamiilal3ci um concentration in the fina

BB S P hEE el Vel S s AR 5P eope
TH030h ALk as U REBe adbfrabpam was stable and

stiff, and wth desirabl e appearance conpri sing
uniformy distributed small bubbles. [0098] Foam and

liquid nouthfeel were | W te panel of 5

peopl e. The foam and Iogggﬁdﬁgﬁpﬁgtgﬁltexture was

foungo@ms A I ABp RIS BEVEATH Va8 réfaréd @n8erl EHBITXRMMoRided by
099] "The I nprovenents in foam and

i d
7%@91# bélut ysing slepainstrlized tvhey eratepi @laéﬁa@g‘éd%‘fvéh &dded calcium
nf; |
R e e S S

f oam 6@Hd6ﬂ Mg el eage withGDhemb gene@uHlflid phssecmdparetighdoam-to-
npl.e 1 and Exanple 2. In additjaon, nDuthfeeI of the
hﬂwﬁuqaaowfitstléﬁ %W@éﬁ/@bss@@ wdS- iFil Sved 28d Sitgsseq more than

55,‘005 k. fﬁ“Hﬁ@ E}%ﬁﬁ@‘{/&l c giloé)leﬁni's So M fé&i’i‘p‘évetré) st%nﬁ&nﬁygiﬂﬂgoved as

correlation ty data, 2.5 vs
caRppie0i®BkarapiaMPLE 4 [ 00101] A cappu00|no bever age was

(st ey by D ety 2 B LR E Bl Pappymouthtee
waddagest@bel Uitnpy).

[00108] EXAMPLE 6
[00109] A cappuccino type beverage was prepared using a conventional single-
serve dispenser (Allora). Capsule contained a mixture of de-mineralized whey protein
isolate powder and calcium chloride. The beverage was dispensed at normal operation
conditions using 85 °C. Calcium concentration in the final beverage was 150 ppm.
[00110] Foam quality was similar to that prepared by using a mechanical

whipper (Bravilor-Bonomat).
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chl oride. Calciumconcentration in the final beverage

was 150 ppm [00102] The beverage obtai ned had a
wohewgerzous |iquid phase and very hi gh foam PGTIEP206/E06377

rati o. Further, the foamwas stable and stiff, and

wi th desirabl e appearance conprising uniformy

distributed smal | bubbl08311]FBXmMPlpérti es were very

cl os t of Exa le 3. [00103] Sens l. uat i
ot 7 SN AR raBhuds B riie handronr o B p AU’ brVided by
Ex‘aﬁiiB'léTP %hﬁﬁp&[@?ﬁ‘%gﬁ%ﬁ?&g&?ﬁ ggllﬁ ?’%922@3923?% psrotem isolate

(bwébpmwdmﬂnder condi tions provided by Exanple 1 but

usi n -m.ner I|zed rotein isolate .pbwder, wth o

ncaodoUERT 1 Boefe Mtk RioRbainEai Bndk Saiah Fin  fghto-liquia

ratid)ahd Reter @ﬁﬁ)rmﬁst&@en&pm sth A0 Hblles WA DRMBERTR M dtiTfness was
- a honngeneous i quid phase and very high foamtoliquid

~B0iso and stiff foam were observed., i.e. FLR = -3.4,

and stiffness ~ nore Aﬁ@phaQEQggifﬁganThusf physi ca

properties of the foa s gni tly inproved as

conmpap@d 5§ A E&thﬂcﬁa&bes[e@@kow]as Peasedd usda@l tedivehsWaidvided by
made b¥ a pane 5 peopl e. Foam nout hf ee

Exaaels 1 &ut asipg amigire of somosreighekvmmill p[O@@fo\(gT%%) whey protein
ioMP g~ "/ng bf.l'y R'?thb (Yd%ﬁa(,gl?m Schipdiriar ?%\] ?{ﬁﬁrl)%n@e&ratloil in the final

conv S|ng eserve spenser
bewarhgd wad]l ¥ ppnxt ur e of de-m neral i zed vvhey protein

I sol o) er and cal cj chl ori de. bever age wa
di spi‘ﬁ] é?ért nlberVﬁeageo%ﬂl 2 POROLIRANS 1&\'@ RAGSHgVES iggh foa-to-

~ ,hﬁ:éll'dcfa‘ﬁm SR GRIH Eatlrhfb?m' Bistr®Rtibh Al BV 86RA& WAS obeBved. Foam
ppm [001 10] Foamquality was simlar to that

spifegsarved dignifisimly imprecddass cahparkd ppéhat from Example 7, i.e. 500 vs.
1égrawlor-Bonomﬂt) [001 11] EXAMPLE 7 [001 12] A
Bpucci no beverage was prepared under conditions

provieed 7p¥n EiRAR e vitiaribtk BEbBH MhdhiLo Othe gmrlﬁva{uon more
skimmlk (90% and whey protein isaolate

stgblcrad sstiffep daams itiiHeotsaipeoag bupiehsize Ais ﬁés; Were generated in
T L I T e
iF6ram sistef femetalMalsitterness) was detected even for very high levels of calcium
lactate.

[00118] It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to those skilled in
the art. Such changes and modifications can be made without departing from the spirit
and scope of the present invention and without diminishing its intended advantages. It

1s therefore intended that such changes and modifications be covered by the appended

claims.
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120 s . [001 14] EXAWPLE 8 [001 15] A cappuccino
beverage was prepared under conditions provided by

WORNEIN6482 7 but using m xture of comrercial skPaTmPRI06/006377

powder (-90%, whey protein isolate (-10% but wth

added cal cium chl oride. Calciumconcentration in the

final beverage was 150 ppm [001 16] The beverage with

a honogeneous |iquid phase LASH ¥ hi gh foamtoliquid

ratio, and with a uniform gl éﬁrl ution_of - smal |

bubbl.gs .was .observed., Foam stiffness was significantly

i mpr ﬁlgdn‘é?tlc?ﬂrlrsp‘é{f‘lélbed[aéqﬁﬁ%‘?'s'f rom Exanple 7, i.e. 500

vs. 120 s A nfdiRdd fof] gehBradifig @hdaipesvedl dualiviaFda@diSor a beverage, the
enbodi ments of the present invention, nore stable and

neqthed eamprsames wi th nore uni form bubbl e si ze

di stributiaons, were r at Lh sanples wth added

cal cipﬂ?ﬁ'1F1§§taa{e§St(o\P§%§$Iﬁ%]%usggrtcg’ 20 mM as cal ciumions).

No chasgeingat feagoreasilgvilesiesk@lrty; bi tterness) was
detected even for very high |levels of calciumlactate.

[ 001 PI®iding adiqwid epusee seRABISTYB ARG MU ValaNt KIsSO¥FfEnges

and Wt e - e .
embodi a8 HisCHB Ao | SRS FoPLALEL, and the iguid source
aff bragle taprotieceaht imfoebd gidingésanand nodi fi cati ons can

be nmade wi thout departing fromthe spirit and scope of

the present invention and without dimnishing its

i nt ended - : il
such Q{: han ggléqg%tggﬁo%gi (%1%1%? i %Oﬁgfr%ygc gl\iié%g&gglgt ﬁﬁgxﬁing source and
tleppehicedntioaisnsrcClsithNBnEhesly mbe titei loywid soucdeaduring agsation.
follows: 1. A nethod for generating an inproved

qual ity foam for a beverage, the nmethod conpri sing:

provizdi ng Tae h&ASE 0P TRaifOB W R einOUE GEratiRE & b&lédie Bbm the group
| east one nultivalent ion source; providing a liquid
cernifting ©€pagitatiogs roming e WIIPIRS ableming; oheaiong, cgas sparging, gas

conhj. ni the foam r -1 he_nul t.i val '
PP 38, S Ofal AR BR Beub "l L0HE' PfondiG gt and
cbhbinatipisonedofual i ty foam

4. The method of Claim 3, wherein the aerating takes place simultaneously
with the combining of the foaming source, the multivalent ion source and the liquid

Source.

5. The method of Claim 4, wherein the mixing requires less than 1 minute

to produce the improved quality foam.

6. The method of Claim 4, wherein the mixing requires less than 0.2 minute

to product the improved quality foam.

7. The method of Claim 4, wherein the foam is stable for more than 20

minutes after the mixing.

8. The method of Claim 4, wherein the foam is stable for more than 24

hours after the mixing.
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2. The method of Claim1 conprising dispensing the
foam ng source and the nultivalent ion source
WO gdme4dneously into the |iquid source duri ngPEEERLI06/606377
3. The method of Caim1l, wherein the aerating is
sel ected fromthe group consisting of agitating,
m xi ng, whi pping, stirring, shearing, gas sparging,
gas production by chem cal /bi ochem cal reaction, gas
rel ease ul Theamethbd of Ceditmentvheatid tho fdantiag seurse isheeteed. from the
4. The method of Claim3, wherein the aerating tak

S
FHPUR BOTSISHIE 104 POBSTSY RIPTEH BHBCSo BTN RIGLCHT SQUAEESS Haﬁﬁ’ fpam and
- 0 [ tivalent ion source and the |iquid
Cégﬁlgazl?ngﬁl% e method of Claim4, wherein the m xing
requires less than 1 mnute to produce the inproved

quality foam 6. Th thod of Claim4, wherein the
mi xi e erl_aethpggg Uil v it @afran%ﬁ‘aaa%ts fited from the
g\{ﬁg{ Qxﬁgstﬁga%gf t¥irl 9ABleink: nbR&IaHt RN, ddndhfaflzed whey protein

rein t oamis stable for nore than 20 m nutes
igflater protectsyi Javngnin8ralifdte whetyhpobtoh iSblaienprhduetseams wombinations
the foamis stable for nore than 24 hours after the
h4%9hg. 9. The nmethod of Claim 1, wherein the foaning
source is selected fromthe group consisting of
powdered protein sources, liquid protein sources, .
m | k,1ler edrheamethod rahi Glaim dnsvherrn dlesf muitovalem gomseuroel 1s selected
of %aiml whegreigt?e j
oy i HRUB PR g o 8l

uﬁ%’o%?]gnge gilufﬁ%; l{%’%gfléﬂ%hrzi% eﬁg%@%gi pgnganese
apd eb@bratiogkemtiesr. al i zed whey protein isolate products,
| ow mineralized whey protein isolate products and

conbi nations thereof. 11. The nmethod of Caim1,

wher qiz_n t %e%ghbﬂadfe@l%iirhcﬁq Wéiﬁethie %aﬁ:ﬂrﬁqgﬁqs fsélgg%d from the
t he group consisting of calcium nagnesium 1Iron,
groupcconmistkebf cadakal ¢hlomidd) galkease baomaide,ordbdimat lactate, calcium nitrate,
t hereof. 12. The. nethod of aim 5, erein. the .
clgjum &mrmvares calof B tasatare SRR a@%rﬁgtecaﬁlgm igHQCOB'f“e’ calcium

g%'eﬁpHB%;ﬁﬁ{eQ{nh%mb@ﬁti%hé‘fHePéo‘i’.m de, calci um | act ate,
calciumnitrate, cal cium bicarbonate, cal ci um acet at e,

cal ci um ascorbate, cal cium gluconate, cal cium

13. The method of Claim 5, wherein the multivalent ion source has a

concentration ranging from about 1 mM to 20 mM.

14. The method of Claim 1, wherein the multivalent ion source has a

concentration ranging from about 2.7 mM to 10 mM.

15. The method of Claim 1, wherein the foaming source, the multivalent ion

source and the liquid source are stored separately prior to combining.

16. The method of Claim 1, wherein the foaming source and the multivalent

ion source are stored as a dry mix together prior to combining with the liquid source.
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gl ycer ophosphat e and conbi nati ons thereof. 13. The

met hod of Claim5, wherein the nultival ent ion source
WOoRna/0a643dncent rati on rangi ng from about 1mM t BCREPRNE/006377

14. The method of Claim1, wherein the nmultivalent ion

source has a concentration ranging fromabout 2.7 nM

to 10y ASmet-”at@hgfL%?ra%B q a{Bel fod bR blNBage, the method

f oam ng source, I valent 1on source and the
dongurischgsour ce are stored separately prior to

conbi ni ng. 16. The. net Ii10d of f aim1,. wherein the

f oam MVEBG & ¥ 8% Melyding At Jashony JRRreigg, oarcey gnd at least one
Sheksdn@sn do@ky. M x together prior to conbining wth

the Tiquid source.17. A method for generating a stable

f oampfrovidngeelpridgeyrct baparate fronh thedpyr insi;ng:  provi di ng

a dry,.m x .including at. |east one foam ng source and at

I eastdlwgs‘ﬂﬁlﬁﬁ ‘i}%lnglﬁtw 'ﬂbﬁ’eilﬁﬂf ¥ Svrdi ng a liquid

sour cRraRRaiRlRafdoatlyt DRI INE BhyXinid af®8RaGIdN Soudre af¥ Hispensed to
mx wth the Iiquid Source; and aerating

podneetthmsiehlslfgannhi | e the dry mix and liquid source are
di spensed to produce the stable foam 18. A nethod for
generating a foam having an inproved stability and

mout hifgeel , A tiethagt e dggeripink Sh NPamp havihgi 440 impfovadi digbility and
source; providing a concentrated liquid nmultival ent
merhisel fheanethpd pemprifiget he f oani ng source and the

conc%qg\;ia&gglﬂfl)glg%ﬂrggﬁrﬁp&t ivalent ion source; and

si mul't aneo ng’during the dispensing to

pr odycevitling a dopcentegedliglid inulfivdemt idi®soufdee et hod of

Claim 18, wherein the foam ng sqgurce is selected from .
a gr gi&wee%ﬂ%it Fi‘f??@mmg S r Ay 8tee.Cﬂn%ﬁ?feé‘élfqulg‘multlvalem ion
s6@Reegrated liquid protein sources and conbinations
thereof. 20. The nethod of Claim 19, wherein the

f oamisngultamgoewdy iasraging rdadng ehadspetsng topradhee the improved quality
concentrated liquid nultivalent ion source prior to

A pensi ng.

19. The method of Claim 18, wherein the foaming source is selected [rom a
group consisting of powder protein sources, concentrated liquid protein sources and

combinations thereof.

20.  The method of Claim 19, wherein the foaming source is stored separately

from the concentrated liquid multivalent ion source prior to dispensing.

21. A method for generating a stable foam for a beverage, the method
comprising:

providing a milk-based product;

providing a calcium ion source separate from the milk-based product if the

product in liquid form;

providing a liquid source separate from the calcium ion source;

simultaneously dispensing the milk-based product and the calcium ion source
with the liquid source; and

aerating during the dispensing to produce the stable foam.
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21. A nethod for generating a stable foamfor a
beverage, the nethod conprising: providing a
wWOom7TWwoedzed product; providing a cal ciumion BOUES2006/006377
separate fromthe m | k-based product if the product in
liquid form providing a liquid source separate from
the cal ciumion source; sinultaneously dispensing the
m | k- based product and the cal ciumion source with the
l'i qui2d. souk caethad dfoaededtratigg dustably fdaem dois pebsichgel @he method
produce the stable foam 22. A nethod for generating a
COIRBP®Ef oam for a beverage, the nmethod conpri sing:
provi di ng: - dai . Lhg. product; providing
a calpgél)ﬂ?ﬁn' éﬁ%@oﬁﬁaéyaég‘gg’gg}“?m&&t he non-dairy based
f oampingviingda ctalciyn Oiwh ddongceasdpathtie drasw the eonefayabssed foaming
fromthe calciumion source; sinultaneously dispensing
the ®&¥UGhiry based foaming product and the cal ci um
| on seuigeu idhid Birdd ShdhiSRuhGR: cAnMhnaBh ke, duri ng
t he |spen§| ng to produce the stable toam 23. A
met hetnilemegeshe dapensingths mabidairf basadf formingopreduatgpad the calcium
.the met hod .c rising: providing a foam ng source in a
197} SR GE Wih fﬂeq%‘iﬁ%r%ga dcal ciumion source separate
fr omagllagn$ @ﬁﬁ%&e&ﬁéﬂeﬁﬁhg RS Poddid e Btabiedghgl. Sour ce
separate fromthe cal ciumion source; sinultaneously
di spensi ng the foam ng source and the cal ciumion

S8 0 G U 0, B DR VR o

cohpfbiagm 23, wherein the foam ng source or liquid
source is a cof fee-based product. 25. A systemfor

“TgenePERVitgE adosmmesouedy aliqaid o8 for a bever age,
the ﬁ}Io?Vti(ﬂHé GRARE U idWsource separate from the foaming source;
providing a liquid source separate from the calcium ion source;
simultaneously dispensing the foaming source and the calcium ion source with
the liquid source; and

aerating during the dispensing to produce the stable foam.

24.  The method of Claim 23, wherein the foaming source or liquid source is

a coffee-based product.

25. A system for generating an improved quality foam for a beverage, the
system comprising:

at least one dry protein source;

at least one dry multivalent ion source combined with the protein source to form
a dry blend; and

a reconstituting liquid, wherein simultaneously aerating the dry blend and the

reconstituting liquid generates a liquid beverage having the improved quality foam.
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at | east one dry protein source; at |east one dry

mul tival ent ion source conbined with the protein
wogaroesto forma dry blend; and a reconsti t uPCHEP2006/006377

[iquid, wherein sinultaneously aerating the dry bl end

and the reconstituting Iiquid generates a liquid

bevergge havj t ' ' 26,

for gﬁer a%igr@t%g]npo? egg{?ggg %ﬂgﬁﬁ){r éy)/‘;e o‘gll?‘h%&r a %ISX%%€&0&ge’ the

dyeremy @@eprisidpe system conprising: at |east one dry

protein source; at |east one dry nultivalent ion

sour c& l%aﬁb?@cﬂrgé’wﬁl@t%}“fei‘ romthe protein source; and

a recgn - - - :

aer atiinge| ol AdnibiOHtfh ioh 366 E SoR b ANEP Bl tne proten source

aadurce and the reconstituting |liquid generates a

l'i qui d beverage having the inproved quality foam 27.

A syst Eﬁ‘f??%‘rt“tﬁ&gﬂlatji Fgeram Wb‘n‘t&@f'é’dlsg’u%ﬂr?tﬂﬁ 6Py saprce, the

rQLﬂﬁ@ﬁl@ﬂteiontsgﬁﬁc_%)ﬁﬁhgﬂé ?&Bﬂﬁitﬁ‘ﬂir{ggfi%vﬂﬁ deR@Sles AMquid beverage having

concentrate Iquid proteln source; at |east

theinpronédqialitypfoagour ce stored separately fromthe

liquid protein source; and a reconstituting |iquid,

wherein sinultaneously aerating the liquid protein

sour og, the shutbhi KRl RAkralifg af ANpES @NELaliRE foam for a beverage, the

reconstituting liquid generates a |iquid beverage

shgiemregmpmsingnpr oved qual ity foam

at least one concentrated liquid protein source;

at least multivalent ion source stored separately from the liquid protein source;
and

a reconstituting liquid, wherein simultaneously aerating the liquid protein
source, the multivalent ion source and the reconstituting liquid generates a liquid

beverage having the improved quality foam.
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