FORMULATI ON OF M LK- BASED BEVERAGES FOR CARBONATI ON FI ELD OF THE | NVENTI ON
5The invention relates to a base conposition for the preparation of a mlk
or m | k-based carbonated beverage, a nethod for preparing a mlk or

m | k- based beverage using that base conposition, and a product produced by
that met hod. However, it should be appreciated this invention may have
applications outside this field. 10 DESCRI PTION OF THE PRI OR ART Car bonat ed

soft drinks ar ' e Lar f i nks account
For almost hal FORMPLT BT gEMLRE BREER REYRRAGES PRREEARBRNATN: hei

popul arity has been 15acconpanied by a significant decline in the
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a good source of vitamn A, m ne Itamn 61), niacin and magnesi um

Al t hough nutritionally beneficial, mlk and m | k-based beverages are often
25consi derigsydiBaRRgsLILBE- agﬁ?ee@fée%s mermoﬂwmv@af&remﬁswsﬁaé th Rl i ver
mlk and its nutritional benefits in a nore appealing nmanner, and offer a
viall e alternative to traditional soft drinks. Prior art exists for the
manuf act urgeERIPTIGN OFTHEPRIOPARED beverages that vary in 30conposition
fromthe mTk-base only (which may include but is not limted to fat-free,
low fat and full fat types) through to standard flavoured ml ks (which

typicall ]y c'cagsdam@j @ﬂ&ﬁh%\br@gvew@&mm tfu% QN@lagtS%Caﬁkg@biédisﬁ;i‘tréﬁnl@@mb@nth(?he' gti ng
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S5 9

Milk is generally accepted as a highly nutritious substance. In the diet, it is an excellent
source of high quality protein, riboflavin (vitamin B,), vitamin Bz, calcium and
phosphorous, and a good source of vitamin A, thiamine (vitamin Bs), niacin and
magnesium. Although nutritionally beneficial, milk and milk-based beverages are often
25 considered unappealing. Carbonation provides an opportunity to deliver milk and its
nutritional benefits in a more appealing manner, and offer a viable alternative to

traditional soft drinks.

Prior art exists for the manufacture of milk, and milk-based beveragés that vary in

30 composition from the milk-base only (which may include but is not limited to fat-free, low
fat and full fat types) through to standard flavoured milks (which typically include
sweetening agents, flavours, stabilising agents, chelating agents, food acids etc),
compositionally modified (e.g. protein enhanced, or lactose reduced) products, fortified
milk-based beverages (includes the addition of one or more vitamin or mineral

35 compounds) and more recently functional mitk-based beverages (i.e. products to which
ingredients have been added to deliver a specific health benefit). Formulated milk and



M|k and m | k- based beverages may be nmanufactured using either fresh,
pasteurised or otherwise thermally treated liquid mlk as the base mlKk
source, or they may be nmanufactured from powdered m |k using well
establ i shed reconbi ni ng techni ques. Both processes are well known in the
prior art. 10 The use of ultra-heat treatnment (UHT) for the manufacture of
anbi ent stable, long-life mlks and m Pk-based flavoured beverages is well

known in th r f m | k- bas d beverages
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confi gur attemn@atuoe sl'aﬁffrll&/@‘ Llphe‘lBJHFﬂnth@rrper ature requir errent s for mlk-based
beveyages are also well established in the prior art. Such 20processes may
include but are not limted to: i. Direct systens in which the heating
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st eam fi | I®BNUARYSd from dewdense @v'kwﬁlawhestgbel@m fesompintgdechpisiups.f Betsh cool i ng
systems. Hyodddshs £ tvef ¥sdH theprbe heat to achieve UHT sterilisation is
transferred fromthe heating nedia through a wall or partition of a heat
exchanger unit. Honpbgenisation of nilk-based UHT beverages may occur either
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2t hoe haMSERT Egk%aaedyia[vogss#»ax%%sg%%eeﬂ%wwgo% ol ol Bt VBT
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packi ng. 8?’3’561%'3 Isﬁogywéactb rg@gvg&mge system m | k-based or not, the use of

salts and & to mnimse, manage and control changes
in pHis well known to the prior art, 5Al though carbonation is a naturally
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di oxi de ( 6 Into Ero uce a carbonat ed beverage, carbonation, is
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and a tenperature of 15.6C, water w || dissol ve guan CO2 equal to

its own vol ume (ilsé&jectedsdigcty intgiteepioged. Wﬁteamh"‘fgs@br"‘(f@é‘a t&@ hWé‘Ctl§baS| s to

describe | evel s oOhiredicB® M & StBamBiIERAIAPNALE PRYETARE B stdtds RGe@bylaS
vol unes. Typi cal leél n carbonated soft drinks, different gas volunes are

chafacteristic ofNHR$TeROARG S¥SfeNours. The nmore acidic flavours such as

col as, | emnﬁdWIreme@mmﬁrémdaem eme\teymtetbhusah@v:e ti@gaseired tisre shdet ween
3.0 and 4.0. The S\g?et er fruit flav cream.sodas have | ower
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sparkling mneral waters often | ess and 2.0 gas vol unes ( Shachman, M

Homogenisation of milk-based UHT beverages may occur either before (non-aseptically)

30 the UHT process in indirect systems or post the UHT process (aseptically) in direct
systems. Typically post UHT aseptic 2-stage homogenisation, at approximately 40-
50°C, is preferred for mi|k-baséd beverages as this process contributes to improvements
in the texture (reduction of potential graininess) and physical stability of the beverage
products. Further rapid cooling to 20°C or less then occurs prior to the transfer of the

35 liquid to an aseptic tank, where it is held prior to packing.



(2005) In: The Soft Drinks Conpanion - A Technical Handbook for the Beverage
I ndustry, CRC Press, Boca Raton, Florida, U S A ; pp. 167 -177). Carbonated
m |k and m | k-based beverages are currently being sold on the USA market 25
but may not be known to any great extent el sewhere. Whilst the concept is
new to many consuners, patents in this field have existed since 1898.
However, only recent patents have beguﬁ to solve the probl ens associ ated

W th prod ci ng, such products t he nost recent patents was taken out
by a U S. ”aEgF?HHH@teEr?S\Aﬂa%%SW rﬂ?;{'rkrﬁas?%%‘rt”%ége WP FaleriRarsaswi de range
of functi wusteriepdybenatte chiflinisk, ©anddeant abaed eRarigewe sH RerdianBws e ket
segnents. Anot her recent patent addresses the conbination of UHT treatnent
and car borfi"S58Ton of milk products to manufacture shel f-stable carbonated

m | k products. OBJECT OF THE IN\/ENTI O\I 35 4 mlk or nmlk-based beverage
product s i nventi onn%r ovi des. a conposition for
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addi ng a conposi ti on 151 nc I'ng t OW ng orrponents on a
(whér ei n tindegiepahent anounts total 100% : 1. Silica between
about 1% and about 10% 2. Vegetable oil between about 20% -

about 90% and 203. Pol yglycol m x between about 10% - about 90% in an
armount ef fB@tﬁO%“lW&fﬁPﬂw'w@%f Badunsign aHameeratrd and RigSsHet Aka pelddrdge as a
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fattsy aci thasis to describe levels of carbonation in carbonated beverages, based on gas volumes.
Typically in carbonated soft drinks, different gas volumes are characteristic of different
flavours. The more acidic flavours such as colas, lemonades, tonic and soda waters
typically have gas volumes between 3.0 and 4.0. The sweeter fruit flavours and those of
cream sodas have lower carbonation levels typically in the range of 2.5 t0 2.8 gas

20 volume and sparkling mineral waters often less and 2.0 gas volumes (Shachman, M.

(2005) In: The Soft Drinks Companion - A Technical Handbook for the Beverage
Industry, CRC Press, Boca Raton, Florida, U.S.A.; pp. 167 -177).

Carbonated milk and milk-based beverages are currently being sold on the USA market
25 but may not be known to any great extent elsewhere. Whilst the concept is new to many
consumers, patents in this field have existed since 1898. However, only recent patents
have begun to solve the problems associated with producing such products. One of the
most recent patents was taken out by a U.S.A. company known as Mac Farms that has
now developed a wide range of functional carbonated milk drinks targeted toward certain
30 market segments. Another recent patent addresses the combination of UHT treatment

and carbonisation of milk products to manufacture shelf-stable carbonated milk products.

OBJECT OF THE INVENTION

335

It is an object of the invention to provide a useful alternative for the preparation of such



30Preferably the conposition further includes propylene glycol. Preferably
the propyl ene glycol is present in an anmount of between 0- about 10%
Preferably the MW of the pol ypropyl ene glycol is about 2000. 35 Preferably
the MW of the polyethylene glycol is about 600. 5 Preferably the polyglycol
mx is liquid at roomtenperature. Preferably the vegetable oil is a
triglyceride. 5 Preferably the vegetabl% oil is any one or nore of canol a,

saf f | ower, g‘ﬁ‘yp{)’l”@éé\%s’ed%V@%%%&?%ﬁéén' Preferably the conposition is added to

t he bevera carbona anount of between about | GQopm and about
50 ppm Preferably the conposition added to the beverage i s Rhodol i neeDF

5900. Pref ggﬁlg,lp}rﬁ‘lt Egi-mEl IvenTfON | k substitute or milk derivative. 15

Preferably t s animal mlk or a derivative thereof (e.g. whey).
Preferably the m Ik substitute is fromlegunmes (e.g. soy); nuts (e.g.

al nonds) ofnOtad A% } " Al : Lk ] itute is
in ag]f res hfh%%ﬂlég%%gl? ng%grs‘%%onﬁgf%ﬂtﬁh 2k Og}rﬁggg%eg{gfpﬁaﬁgqfﬁ%r mul at ed
bever age i goreRRstinalncHding deeiewingiSOMRPNERIF. Pt @ Wék sasis (wWhepsiathei coreoaeihel f
stabl e proguetnts Rigfesabl y the fornul ated beverage (e.g. UHT) of the
invention is carbonated to achieve a dissolved gas volunme of between about
2.5 and about 4.0 gas volunes of CO2. 30Preferably the fornul ated beverage

(e.g. UHT) of 1t hsiidarbeeitien@boiitSi o6 afd gsbut Hokgal |y, but not limted to, |ess
than 4C, but greater th 0C, prior to carbonation. Preferably the

car Bdnat ed begesﬁﬁétapt?r@%ﬁwqeﬁ(ﬂbﬂﬂgg/hhip%hg&%ra’\%re of vitamns, minerals,
hutraceutical s, RulglyesiariRbeRlechabbyt 1a% Chbout 90%.

The invention in another aspect provides a process for the preparation of a carbonated
milk or milk-based beverage, the process including the step of adding a composition

15 including the following components, on a w/w basis (wherein the component amounts
total 100%):

1. Silica between about 1% and about 10%;
2. Vegetable oil between about 20% - about 90%; and

20 3. Polyglycol mix between about 10% - about 90%;

in an amount effective to mitigate foaming and/or frothing in the beverage as a result of
carbonation.

25 Preferably the polyglycol mix is a polyethylene /polypropylene glycol copolymer mix.

Preferably the polyglycol mix includes polyethylene glycol, polypropylene glycol and/or a
polyglycerol ester of fatty acid.

30 Preferably the composition further includes propylene glycol.
Preferably the propylene glycol is present in an amount of between 0 — about 10%.
Preferably the MW of the polypropylene glycol is about 2000.

35
Preferably the MW of the polyethylene glycol is about 600.



6 In another aspect, the invention provides a stable carbonated m |k or

m | k- based beverage, the beverage including a conposition including, on a
w w basis (wherein the conponent anmounts total 100%: 51. Silica between
about 1% to about 10% 2. Vegetable oil between about 20% - about 90% and
3. Polyglycol m x between about 10% - about 90% in an anmount effective to
mtigate foam ng and/or frothing. 10 |I# another aspect, the invention
provides a mlk or mlk-based beverage, the beverage including a conposition
i ncluding, on a ww basis (wherein the conponent anounts total 100%: 151.
Silica betRvwetnaapietoolblyta mibiguituid @oor teMpgetadl e oil bet ween about 20% -
about 90% and 3. Pol yglycol m x between about 10% - about 90% in an anount
effective to mtigate foam ng and/or frothing as a result of carbonation 20
| n anot herPrafgpaty thetvhgetabley eitsiadrigipcesidedes a nmet hod of controlling, in a mlk
or nil k-based carbonated beverage, the retention of CO2 once exposed to

at nospheric pressure, the nmethod including the step of varying the anmount of
a conposi tPreferaticihadegefablenil i any wndasinsre(aficendada, satfloeer supflomentor anount s t ot al
100%9: 95 leoﬁé [)iica bet ween about 1% to about 10% 2. Vegetable oil between
about 20% - about 90% and 3. Polyglycol m x between about 10% - about 90%
30that is added to the beverage to mtigate foam ng and/ or frothing.

Pref er abl yPrteE‘??tflﬂrh@ cgéf)%nr@h@d%%% t@%géﬁé%ﬁe o0 'ih%ﬁ.ah‘[o%thofvpl ume can
al so be controlled. n anot her aspect, the 1nvention provides a mlk or

m | k& basedoabhegasy dkget 13pemuendapoRfddeAM.ne(r) DF 5900 in an ampunt effective to
mtigate foam ng and/or frothing as a result of carbonation. Preferably the

amount of Rhodoline(r)DF 5900 is between about 10ppm and 45ppm 7
Preferably the composition added to the beverage is Rhodoline™ DF 5900,

Preferably the milk is a milk substitute or milk derivative.
15
Preferably the milk is animal milk or a derivative thereof (e.g. whey).

Preferably the milk substitute is from legumes (e.g. soy); nuts (e.g. almonds) or grains
20 (e.g. rice).
Preferably the milk or milk substitute is in a fresh, UHT, ESL, or powdered form.

Preferably, the formulated beverage is thermally processed using UHT processes to

25 achieve-a shelf stable product.

Preferably the formulated beverage (e.g. UHT) of the invention is carbonated to achieve
a dissolved gas volume of between about 2.5 and about 4.0 gas volumes of CO..

30 Preferably the formulated beverage (e.g. UHT) of the invention is cooled, ideally, but not
limited to, less than 4°C, but greater than 0°C, prior to carbonation.

Preferably the carbonated beverage further includes any one or more of vitamins,
minerals, nutraceuticals, and essential fatty acids.
35



DETAI LED DESCRI PTION OF THE I NVENTION In broad ternms the invention is
directed to the preparation of a carbonated m |k or m | k-based beverage, and
a beverage product produced by that nethod. The invention is also directed
to a base conposition for addition to a mlk or m|k-based beverage that is
capable of mtigating the effect of foam ng and/or frothing in the beverage
as a result of carbonation (an antifoaf conposition) 10In particular, the

i nvention [el to th uf acture of ca nated m |l k heverages de from
any one or'F’ n%éheegfas e?tk?herw n@%%gfqvtdﬁfe? SIabl &8 P(}%]F?\/BR%PF rﬁ”&%as e mlk,
m | k substheverage ahelbeveragr invlating @ avmpksitamipoingding, oray wie basis |(wogreid ther m  or
may be in f iIGhohS reconstituted to a fluid by addition of a
preferred ﬁgﬁggﬁ%ﬁg&?@h@%@mﬁae@ or any other fluid (including al coholic
beverages). The mlk is preferably animal 15m |k or a derivative thereof

(e. g whey). 1.MSikadatween ebows Yetorabbet ¥8b,ect ed from | egunes (e.g. soy), nuts
(e. 9. al monds) \apekaGk i BanicEn ool 286 : arolt 4ok Gyl saged the carbonated mil k
beverages will bé availa ‘e In a varleaty of forms for a vari ety of uses. The
car bonat ed ndl Pobyglyeelanje setwgpn Beout ['8%oabed, 90%dy be al coholic or

20non- al coholic and/or be further enhanced by having beneficial nutritional
and health properties by the inclusion of vitamns, mnerals,

nut r aceut i@ aP amowy £EpetivaIto miicele faamiag aader irthies. suppl ement's and so forth.
The;@additives may sinmlarly be added in powdered formor in fluid formto
the base preparation. The m |k beverage can be in a fresh, UHT, ESL, or
powder ed fBARPINET agPsCly ther iayeniign PrRYides remife glemiligBasedieveia@e HhibeKerage i s

t her mal | y P03 BMRASYOR INGiFingr 87 8 9K Hapip (WRaiFIB IR BPraABLRt Ao oduct .
Foam ng i 5109/% oblemw th carbonated m | k beverages. The reason behind this
is due to 30the levels of CO2 dissolved in the mlk necessary to obtain
suf f4 ci ent car I3niRabeveen @6BULI19 edbyuts@iabl e in m |l k or water at OC, the

t enperature e carbognation i.cal ly occurs. Carbonation occurs under
pressur e (prg?gfre%tfa@eﬁﬁgg 58[’@%18@38%%1%8%&#'598 about 4C - al t hough hi gher
t enper at ur es3.( @otyglyoq ntio betlveat abSLEC) 0%r-abalt®%pti ons) and filling is
typically achieved using well established counter pressure fill techniques.
Car bonation 35preferably achi eves a dissolved gas vol une of between about
2.5 and aboath arhoOntgisctive ltamiigateifoURg andbsirathiog bel amedultiloé careematias. | i m ti ng
however. The bottle is then capped 8 and left to equilibrate to about 4C,
or anbi ent where the CO2 becones | ess soluble and equilibrates formng
pressur e vihehothertdseedicthe spaciongreddesra metand theantroifing, frea onilk si whék-eamedr onnent .
Upon openi I : i I &.pressure,
the CO2 eqc{%ﬁoﬁ tre F%?ﬁ/%?é% F\% rrﬁﬁ%b&@ﬁﬂan ein%gﬁgéoﬁﬁg%mgtrr{?g%@éég%z%ggﬁbgf sat ur at ed
5wi t h COz.mathedsinglgding therptrpyafaaiyingl theampgt abs eommeritiogdpaliditause e wawar d ai r
pockets onytd War i ow and eventual |y di sl odge, while
ot hers gr(r)bv?/gligﬁwﬁéﬁgﬁ;%T%ﬁ%n?%%ngﬁngwgm(%%). Di spersed Systens: Basic
Con%i derations. In Food Chemistry 3rd ed. OR Fenenma (Ed). Marcel Dekker,

New Yor k. pp4, 4ficdH8tween AoHASS) Bl Dolitespn for the extra foam ng when bottles
are agitated_is that bott| es are | oshaken nore nuclei for the CO2

when
bubbl es can forfECRPISH CRUEEN 2P 2HE - S foani ng can occur.
3. Polyglycol mix between about 10% - about 90%);

30 that is added to the beverage to mitigate foaming and/or frothing.

Preferably the rate of CO, release, bubble size and foam or froth volume can also be

controlied.

35 In another aspect, the invention provides a milk or milk-based beverage including
Rhodoline® DF 5900 in an amount effective to mitigate foaming and/or frothing as a
result of carbonation. Preferably the amount of Rhodoline® DF 5900 is between about
10ppm and 45ppm.



For UHT options, the carbonated, processed beverage of the invention is
preferably packed aseptically, under pressure in a counter pressure type
filling unit. Preferably the 15fornul ated UHT beverage is packed in aseptic
pl astic or glass bottles. Such nmatters are not intended to be limting.
Fresh m |k can be carbonated in a post-m x process or can be carbonated
under pressure in a counter pressure type filling unit. Variations on these
options can also be used as would be known to skilled people in the art.

20M | k- based liquids and water differ significantly in the degree of surface
active conDETAKNED DESCRIPTIOMOFETHE INVENTIOK proteins. These surfactants
support the formation of foam bubbles and help to maintain their structure.
For this reason foam ng and frothing in carbonated m |k and m | k-based

bever ages Insreadtemes toe inveftionds tirgntesktb ém traparatint ¢i acartvoa@tiedikwatidk-  Thi s
probLemis I | k- based
beve% ages, b&%&%@&ér%,tﬁpé‘é b{et}@r%%egérﬁsg&??q ﬁge cth%){'ﬁ%ég%ﬁgtegﬁdﬁgh&q?agkl i sing,
enul si fyi ngjrested to hibekeedmigpsiige farsadaitign fOLBrmHiemr reifkHeasee bevesageothates i on of
highly sta : onents

r esponsi bl QA Eglg%fﬁﬁrg?fgﬁtefegﬁctﬁ 56@{ ?Qgg?ﬁgmpgéfn{hgngc?éggﬁgg Sl%gﬁpl S
typical |y eareesagon (a9 aapisameasmpopitietie car bonation of both fresh and
reconbined m |k without added ingredients. The surface active properties of
mlk proteins are well known, as is their ability to formstrong films. The

i nveht ors IRPREICHIUME BVRTERBTTIES Irinemangarie CWQP@H”%IP@WK §RYSjagesf ect i ve in

35control | inage fr&tf ahpand Bomere df ik RRiRAUBELIWE] drfy deRitaivBlongilNTIRf hac Hike
ef fervescence in carbonated mi | k-based beverages. Wthout wi shing to be

bound by asHPSHiKteraneier 4erivagve MiFQmMPanent reayRe BiiAWE f¥ B Ot AY P¢ fe act i ve
mechani sm péwdemzﬁrerm:wmarber@b@nsmtédqo mfludg@ta@dmb@of@br@vérwe@mq@ﬁ sicake foans

and froth by adsorp t r t inte deal | y. a car bonat ed
Tk or m VReEay Ot v yacifing ket Brerdasel | FiF i  areedolohBae0 ar a
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carbonatio gﬂal rtltgelt grgdtérz)n consgné)‘tl on. Therefore it is preferable
that any f agm o' Bt % AU Pof aﬂg' F'&eCarefuIIy used and controlled to
avoi d excessively, rapid release of the dissolved CO2 when the beverage is
rel eased t sunption.
10 When di gsg% %?ﬁ%% %ﬁ%ﬁ% gggpg car Lbnél %aﬁ%ﬁ%ﬁ%ﬁ?{? Jff(% SE&% a weak
aci d, doesvdw@W@fasepaH TIM\nerbqngteéfm|Is(beverwasrreamaaﬂayew@damamdeahqora@esr of the
forpmtion , t tic acid
note of car%ong%gg@ ev(!gjrtg5 f@@ﬁé?eph%}g%&ﬁ&é%\ﬁﬁqﬁiﬁ?@?l rf?frt ﬂ?trr?géllehtsar di ng the
growt h of pma@fgewvbthelrmttsroowémwmhsmnerdﬁ,dwunsn@étpals rﬁﬁéemt@hftattyacms amck| eases
CO2 to proy t weri ng
orfect of  dreaaPoEnBaagn S B, T e R T pep R e
because of otipéuidfdrade thefbaspipepapmienei n sol ubility. Proteins are | east
soluble at their isoelectric point (IEP). Casein is the major class of
proteins in bovine mlk, accounti n% for approximately 80% of the total
prof&i n cohtemik berREageERn 88 et Usds EPl or #oWesred farmy tis aeiastaddertt o occur
at pH4. 6. the b@%rageaus%smsﬁﬁmemraéorh@mngmg@eutusingurrrn;srbﬁe%ls,eét@a%w@l/éi a final

pH appr oachin s lev in order to prevent protein insolubility and a
resul t ant @F%‘?qrﬁ}a%?ff’ﬁ‘f“gel The isoionic pH of the various protein fractions

of the mlk protel ns ranges frompH 4.8 to 5 9, with an overall net negative

h I f.the f I
DHof t he BEATAPRGE MEBE T, BHFREEeH ik Selncdidsr Tarbol SoRRETTEE Bhi (Fonal
buf Beri ng thapaveistoj COaddscioett indhe mflk oEressany tomidain sufficient carbonation. CO, is

very soluble in milk or water at 0°C, the temperature where carbonation typicaliy occurs.

Carbonation occurs under pressure (preferably pre-cooled to between 0 and about 4°C ~

although higher temperatures (e.g. up to about 10°C) are also options) and filling is

typically achieved using well established counter pressure fill techniques. Carbonation
35 preferably achieves a dissolved gas volume of between about 2.5 and about 4.0 gas

volumes of CO,. This should not be seen as limiting however. The bottle is then capped



As a result, the proteinaceous environnment of a carbonated m | k-based
product is entirely unlike other non-protein environnents. Many anti-foam
agents work noderately well in isolation (e.g. silica; propylene glycol)
however, there appears to be an enhanced 30effect when the conbi nation
according to the present invention is ysed in a mlk or m|k- based (or
pr ot ei naceous food) environnment. Such an enhanced (or synergistic)
interacti ofhdj | doBuf 289, apkl n ul ar | o when

| ooki ng at car E)onaeglcji%n Etétvéeaeaores é&&%égqﬁe\‘/g% g?é)o%)eﬁs 'g?S SacI“Ibye s
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10 agents, tI;at ﬁ %‘% em-of ’theégo?%g%\l/egﬁg %gﬁg |%antm°s&£eh'g preparation,
processi ngorewf%&ﬁa@ D?ﬂtdlde@&émenﬂlk@hamﬁelslandm milK kedoarse subersauratgds coul d
be m ti gatygeh cHOVEYEE thérﬁ\'o&yr%HI@ag)tf uhs?adIéasﬁweeééfﬁﬁus\ég tcﬁv@d hﬁ"lpb%ks orPVer a

range of carbonation st ens al so when repeate e sane system.
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conbi nat i %Iadégwgwtaécralﬁgé@} @PJp%&'eM@?éter‘%@asndGbrﬁ%pén@ﬁé'I‘HrFoWl:Ith the silica,

wi thin define rovides a surprisingly useful and consi stent effect
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al | have S S
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shoul d be fpamimgén bétuan anmount of between about 1% and about 10% of the
conposition. Mdre preferably the silica content should be between about 1%
and about 7% The silica can be provided in any suitable form (such as an
enul si on) RdnatHT oaptlmmttﬁel garmiddahbeesbé@bmmgéi dltheyinvdritief erp&bﬂesabtyhe

| ygl t hyl I I PEG I
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pol ypr opy| femeulajéqy obil bleserab@tstpaZImﬂn asaptit bastidvrafiassibettiesl ﬁed;mny\bmsne agd ycol is
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pol ygl ycerol ester ref up to about
10% Conbi regarkanstedfunpPERressREE ia@coPUEr @res&tm tyoe fitirg bmt. eVarfahienspwl thegeycol i x

shoul d b.eocﬁ{tigtsrse&tnejlé% RERYNouRl helih ?&s@%ﬁ&%o&@%%%ﬁbo“t 90% of the

conpositi nore preferably between out and out 70% or between
about 10% and about 55% 25 The corrp05| tion can al so include propyl ene

gl yepl ( PGhik-ds8d Ry A a/ndWatm.mgﬂmc%ﬂ%w@&eg oRBGHRBRYfel 0% of the

antlfoanlconp05|t|on ant1 f oam conposition accordlng to present
i nvent i on APONEIES BregeRt MrRma)uig nilk PR | Haﬁéeéuﬁ?%@m suRpPrttreforaatiogni ng

conponent Sof fdMnt &%Iés%dfrﬁldte\fﬂaﬂgalﬁW%%uct&re $iok IrﬁsﬁreEQ&nW%Qrﬂm@%Ht 1% t o about
10% 2. Ve etabl e oil abou 0% - about 90% 3. Pol yglycol mx: about 10% -

about 90% rOéIIIEE i} CanIOBﬁS?P é‘II'Ié a@P%‘bIbaﬁﬁd %6@99%%“@%%0?@ Pﬁ?%%ma@d t hat
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That the milk proteins are one of the key components responsible for the formation of
30 excessive foam and froth, which is typically stable, is apparent in the carbonation of both
fresh and recombined milk without added ingredients. The surface active properties of

milk proteins are well known, as is their ability to form strong films.

The inventors have found a combination of agents which are highly effective in
35 controliing the foaming of the product while retaining an effective effervescence in
carbonated milk-based beverages. Without wishing to be bound by any particular



5 carbonation. Al oils perfornmed adequately (no difference in overall mx
performance) in the formul ati ons, Vegetable oil between about 20% and about
90% preferably between 20% and 80% can be used. Such conpositions have
been found by the inventors to be surprisingly highly effective in
10controlling the foam ng of a carbonated m | k beverage, as occurs during
manuf acture and filling of such bevera@e Preferably, the stabi I ity of this
conpositi fy| n t as the
Conpos (eotﬂe%g‘ﬁy@cgﬁés%%ﬁ%é?If %‘?Yéejﬁgc@af tr?é oo grffée‘tsst% B3 1o
20: pol yoxthefdiyhtareofstabls foams m&ota@ryaﬂsr)rpfwm atheeanéwaiér iberfaeen about 2% to
about 10% Food grade enulsification systens are well known to those skilled
in the art, and nmany enul sifyi ng conpounds are avail able. These additives do
not acti velgall@rananatedenibiior milkypaggdd heverage wilk averiths aﬁilﬁsetdreaa‘sm@e Ctere a
nunber of | known to the
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liquid at roomte erature.” Alow addition rate of higher MNconponents is
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remai ns | |§Bé|ngld q{r,oamoﬁgumgt@ﬁperatures Variants that are of higher

nol ecul ar wei g ts are not only difficult to suspend into solution but,
whet’ used in a chi I I ed carbonated m |k beverage system result in a

det ect abl enh@sHigstivednn WB@rxx@zeomIs éammtwﬁman %Qﬁﬁ@h%&&ea{k%ld kegs as it is
poured. This is t_&onm der detri nent | n addi LI on such agents
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of adequate, pi cal and expec carbonati on, adding to the overall
exper i enceapgessispiitigo & Q:&II"BGHQV%IG” Reliesaiye change af 69\9@1*3' BdsBgef rate the

sl over t headppdibhg8ly %PICB 488 mmblemhhw lmh%ea-q ofthé pe@Phdd lélélclf@védady}fhé he

bubbl e size is an additional aspect o e invention and
product i onsgrof galisye REVde ase%maégéfée”oawewv i30d SARUrHEHIEA 4IRS ¢) that have
i ndi vi dual characteristics that reflect the nature of 15 the product

produced. Once in oss ssion of the c 05|t| on (and co onent makeup) of
Phis | nverf GBS PR rEo ou TGt B Grod AP PRGN BS I R or
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fosane. T o B89 ¢ Bl hdBo00RRL A, SORBN SLLP, ShnRURNGP/RIGAR Used 21 2 Low

dosage rate so as 10 not |ve e organo properties of
the final nnteractmmnsrsquImeIbasﬁdod:apnhomme,chnld@aéncalgéy s@G(m lookiag Bon can occur at

any poi nt &%&Qéd%f&%‘&&%&&. of a carbonated product that woul d

35 The inventors originally comprehended that through the use of a specifically targeted
single silicates(polydimethylsiloxane, AF9020 (GE Silicones)) or other silica based



be known to the skilled person. Carbonation systens, such as in line
carbonation (for both bottled and post-m x applications), carbonation in
bottl e, carbonation in pressure vessel, carbonation via sintered bed can be
used. 30The conposition of the invention can be added to a m |k or

m | k- based product which is stored for carbonation at a |ater tine,

conveni ent to the user. For exanple thi& could be a range of

super mar ket -t ype m | ks r post-m x type options that could be carbonated at
the point - ?ﬁenéaﬁ@t fhﬁmr%t??iapf %cpwvetfﬁ@mégmgg@] ipitemPERBHCh Broas8iNE epar at el y
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to car bonz%& (t)fre']'reet %%Ss% efferv ent flavoured ml ks 0%chocol ate, strawberry
I

etc.) cou Srlive an rle 3ple oves asarAe gt GRRPNSHION FESERS d31dA'Shas f ound

t hat usi ngwnem\e@éute@ rmahe Sér&@ﬁ)@t@h ngh@mderﬁ@w Ihaid yovnbuag et he(Redf a
carrageenan t te to contrihute v 5005|t o the final
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formul ati osilicates ametahadety of porchitatenawoaldiall bate sucithe sai effestbdhiathed bever age
using a si %%g?wf%@goeo%y & agent. Thi s exanpl e does not include the

addition o yl' ng agents, nutritional supplenments, or other conpounds
to deliver a specific health benefit. Such additions may, however, be used

i f desired he
pr epar ation %%Wt%d thﬁq&gélgﬁ Cﬂqgrgogﬁé rnVérﬁquCK@egg%wgicﬁo%ﬁg%géesses are
provi ded. AREEMtinGAN EMeHTt Rf tmyeeéi qblqvéﬂ%@na.a@% 8% b &het cammos itign mMewee or skim
mlk, or n&xfe%meeﬁ@é s&ﬂerftrsﬁanlam@b&weén %UM%%%gut(m efﬁ‘é &idaYcan

|nstant|sed) to the equival ent solids concentration (typically 11.5%to
14. 0% sol i ?%QFOV'B% @rﬁn§|5%8ql%f°Fr%(%@as £pemHisionybal is reasdy ayaiab'8bl e. Addition
rates and gommesrciafiy. 70f 1 avouring, sweetening and col our ingredients may be
adjusted to mar ket preference To the prepared liquid mlk add: Sucrose
(preferably fine grade)2.0%to 8.0% w v Sodiumcitrate0.2%to 0.6%w v

25Car anmel  plemyanly th(elpoqglydc)l%ié%éf@raely%&?&yewleaé @WBOIWQGQ%%MMI@F\QO8% W v
AF90204ppm to noder at e

o Do R BBy S e b g pesterree taat s WP e R sErobemea00g de
i ngr edi ent @ychrscubes&oaodna&cdmwaﬁwwbdn@tﬁy@nstgwadas d ablbil 680d.ec arFE@at i on

g][ aglices. 6(5?)r q‘-tuer"'t%gptlhg po 5|ty’8’?"ﬁ‘ntn! é)an inc uc% a po%ygt?yce}’c\al?esr}er of?at?y ac1d4(PQEEgas vol ures

preferred amount of up to about 10%. Combinations of PEG, PPG and PGE are also
possible. The polyglycol mix should be present in an amount of between about 10% to
about 90% of the composition, more preferably between about 10% and about 70%, or
between about 10% and about 55%.

25
The composition can also include propylene glycol (PG), preferably in an amount of
between 0 and about 10% of the antifoam composition.
The antifoam composition according to present invention can therefore be seen to

30 include a mixture of the following components, within the following ranges:

1. Silica between about 1% to about 10%;
2. Vegetable oil about 20% - about 90%;
3. Polyglycol mix; about 10% - about 90%; and
4. Propylene glycol 0 ~ about 10%.
35



14 silica is the only active ingredient e.g. AF9020) to the systemwas found
to be less reliable and not as consistently effective as adding a

conbi nati on of antifoamingredi ents as provided by Rhodoline(r) DF 5900 used
in Exanples 2 and 3 below, or as provided in Exanples 4 to 8 below. 5
Exanmple 2 In this exanple a preferred fornulation and nethod to produce an
anbi ent stabl e UHT carbonat ed beverage!lusing a proprietary m x (Rhodolines

DF 5900 . f 1 Thi | e do t ude th

addi ti oh OF SREFET TS G e e BoRrEl b TN <6 ST S DB 8 EBrpoLinds

t o del i verand sspftover iods, reeadnpbt diestefe.g.. saﬁ@wlenoll)sasohmﬂtdde kn@mtonmy skigedised i f

desi red. I t th
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gr a%e CO”H:%FB%H%%n lAl§oi|§%%rfWrﬁe% agfeaéaqggﬁe&w?re%e lq%%rsall % ge@bﬁm%%é rp ased
unknown and I'ts

products IS €en surprrsing poor
results fdlumt@rmmiempngs iiegetapied Gefwaen eRawtFl0ge arZDéiﬂwt pefgr wdfeeamsbeiwdert hei r

relative gagntddd®s chiPhe Loy Preparation of the liquid batch prior to UHT and
carbonation processes are provided. The liquid mlk may either be fresh or

pasteurised skimmlk, or may be reconbined from ski m powder (preferably

i nstanti seghbn EQmE&‘Ptlo@nng'aV@bé‘é?wtfoérﬁﬁ ByQﬁe 919&%8:@% Bt %%n&ﬁdi?h@ﬁl:y'e%eétﬂve o to
14,0% solids). Batch size is related facilities available. Addition

rat¥ and QOVW‘@QO‘ﬁ“effP%W‘Bquf r?gcarEQ/V@@de'ﬁl%BeV&ﬁ%Bec@P&?Purﬁ r?g’f'@%l”@ﬁ’ﬂ@cm be
adj ust ed tpghmhE et suhekedregee. To the prepared liquid mlk add: Sucrose
(preferably fine grade) Fructose 30Hydroxynethlycellul ose Sodi um

tri pol yphosphate Tropical flavour (liquid) Ponceau 4R Exacol Yol kine R1873

35Rnodol i rF&éféb Matﬂntp% thQs éan%sN%N ma Q)%drshaﬁloe@%ywhu ude Q2 ¥mLRIfInP8% W v
0.025%to 10% 5_{0 v/ v 001%tt 350? v _0.0015 t
0. 0025%\ Vagpagﬁm: 85 \?ﬁens eg ween 80 ‘polyoxye hylene sorbitan monooleate, an
15 Tween 20: polyoxyethylene sorbitan monolaurate) at a rate of between about 2% to
about 10%. Food grade emulsification systems are well known to those skilled in the ar,
and many emulsifying compounds are available. These additives do not actively
enhance the ability of the mix to minimise foaming. There a number of available options

that could be used as would be well known to the skilled person.

(All % are given on a w/w basis of the antifoam composition to be added to the milk or

milk-based beverage to be carbonated).

It is of particular note that the polyglycol mix is preferably liquid at room temperature. A

25 low addition rate of higher MW components is acceptable if they are able to be
suspendéd adequately in the mix that remains liquid at ambient temperatures. Variants
that are of higher molecular weights (MW) are not only difficult to suspend into solution
but, when used in a chilled carbonated milk beverage system, result in a detectable
residue on the side of the beverage container (bottle) as it is poured. This is considered

30 detrimental to appeal. In addition such agents are less effective ~ they rapidly solidify in
the chilled beverage and efficacy is thus reduced.

Furthermore the addition of such mixes to the final beverage at a rate of between about
10 and about 50ppm is adequate for inhibition of carbonated beverage foaming, thus
35 enabling improved processing whilst allowing adequate retention of carbonation to

produce a pleasant carbonated product.



15 Mx with gentle to noderate agitation to ensure full dissolution and / or
di spersion of all added ingredients. Process and pack according to
standard UHT and carbonation practices. Preferably 5carbonation level is
between 2.5 and 4.0 gas volunes of CO2. Exanple 3 In this exanple a further
preferred formul ati on and nmethod to produce an anbi ent stable toUHT

car bonat ed beverage using a proprietary2 m x (Rhodolines DF 5900) of surface
active agents. This exanple does not include the addition of fortifying
agents, nutritional supplenents, or other compounds to deliver a specific

heal t h bengfd diso Sufe addhi h&rh%diﬂ’ab( rddés Wlﬂﬁﬁithelaﬂ;@;ﬁabl@%@‘él reéuutsm@tamtyttbel r
relative quantltlesfor t reparatlono thellﬂwd batch prior to UHT and
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past euri seghanged @uooﬂhfe%karm éﬁdslﬁmeﬂﬁes;ﬁﬁ%ﬁée he. twﬁburﬁ@otafnrr@m wRQliferéiceski m
powders (p ef eral? ry RSt an E sng togéé e e&u I val Ent sol | ds concent lr&at i on
(typically el'”l@%?d‘af 1831 Qva@yvingghe ORse/ate; (Detwera ARH 1OPPRAC PERY i ti es
avai | gbl €. 50hbeh) tof ane radditge &mﬂul@y@ﬁﬁh@fraté(b;flwzwrdal@ ,anav&mb@mmcande cgl our
|ngre lents rket pre ence repare
ourd i rated s 6% BabEn iRl Poenell ST reabcrebared {3 SrRoRBAPT | a
flavour (| prgesuly, tBem:d—l&hd?bmd@tncm@dDﬁd)BBD@meZCO%mmmss O%Jng/ reldase@doahe 0. 6%
wv 0.10% 3 oy 000% t 0% WV, with gentle
to noder at BeLREétg}gtga[é K}agfp fr%get?? e? T Is%)&)nc%i1 fs ¢ rtamage% rﬁo dr/§<§ 'ncPaMISHIIa iR of all
added i ngredekmesagnit@d indication of adequate, typlcal and expected carbonation, adding to

the overall experience of consuming a carbonated beverage. The lower dosage rate the

slower the bubbles and the small the bubbles. This ability to vary the bubble size is an

additional aspect of the invention and allows the production of carbonated beverages

(alcoholic and non-alcoholic) that have individual characteristics that reflect the nature of

15 the product produced. Once in possession of the composition (and component make-
up) of this invention, varying the dosage rate for any particular milk or milk-based
product, to find the optimum dose rate for a particular carbonated product would be well

within the ability of a skilled person.

20 For optimal effect the agent or overall combination of agents is preferably highly
hydrophobic and/or non-ionic in nature. Furthermore, it has been found that the agent or
combination of agents may be used at a low dosage rate so as to not negatively impact
on the organoleptic properties of the final milk or mitk-based carbonated beverage.

25 Carbonation can occur at any point in the production of a carbonated product that would
be known to the skilled person. Carbonation systems, such as in line carbonation (for
both bottled and post-mix applications), carbonation in bottle, carbonation in pressure

vessel, carbonation via sintered bed can be used.

30 The composition of the invention can be added to a milk or milk-based product which is
stored for carbonation at a later time, convenient to the user. For example this could be
a range of supermarket-type milks or post-mix type options that could be carbonated at
the point-of-sale. Alternatively, the composition could be sold separately with
instructions for addition to milks (e.g. supermarket type milks) prior to carbonation. Thus

35 effervescent flavoured milks (chocolate, strawberry etc.) could be created as desired.



Process and pack according to standard UHT and carbonati on practices.
Preferably carbonation level is between 2.5 and 4.0 gas volunes O 002.
The products produced in Exanples 2 and 3 had effective and consi stent
control of foam 15and froth production while retaining the desired

ef fervescence. FURTHER EXAMPLES The foll ow ng Exanpl es were conduct ed
to determine the metes and bounds of the 20invention as inferred fromthe

SiTion) ac LRSI Ao At G R OB e TR e e

i nvent or s dgentsde.gherrragbenapexdntrameguoeeto)f thatderettororeibuteiviseosity e thariinaf oam

conposi tiaps) m.t i oyl C lv predicted 25 for any
pr ocessedqﬂ'ﬁ %ﬁwga%%g%ﬁ%%gﬂpaﬂ?rg%h @flp?ﬁ‘z aﬁl&xﬁgsﬁat %r%ﬁggﬁc ﬁgé?eeuri sed mlk
t hat was tdtehiisgiidsj afdeaml tSock arddoctashautd préferablyhizes a\@ideol o deptad e matiowyn scal e
evaluatio - es‘ﬁ%{ [ erjents the

i nvesunt or sqﬁ%%/sglbgéen ng ngotut%% %ﬁﬁg?‘%ﬁ%&%ﬁg%ﬁﬁaﬂﬁﬁ bgﬁgl\%égr&gus addi tion
rates. 30THefefred nul at ed mi xtures were nmeasured by wei ghing, and added
directly to chilled lowfat (1.5%4 mlk. This mlk was filled into bottles
and carbonated according to previously established and standardi sed net hods,
usi ng di r &2mde hon di oxi de injection under pressure into the chilled mlk
system Foll ow ng carbonation, and pressure rel ease, 200g of the carbonated
m |k was poured into a graduated cylinder using tared bal ance. 35The total

vol the of 'PHYES @amelq 3 amylation and methodte rreduse @a@mMbiai sRlerd Feeasbenatedagai n

after 30 sREenRgs usiv®hemgletfurtb&adbtivé agdnt.0fhid eLmkniel @¥es ndtfide iy act eri sti cs,
and gener al @g%gvar ance were noted. The abi y of the added mi xes to

17 [t :
prevent exdddtigy g A 3G NEn AUtFisEhIuRgleaIRats: O QRSIRPIPeRASER SBHYET Rar bonat i on,
wer e apparspstific lfaHth bensfpmBusxddinions Mal chddeve Bslusdaatlddyyrehe behavi our of the
mlk mx during bottle filling prior to carbonation. 5 Performnce was

j udged on both the volume of foam formation on pouring and the rate of foam
br eakdown, Thaiitdredidres pnethequelstivieeyuattities foy theoprbpdrdtichesf troniaiuicisateh gioven.

Abbr evi at i . 10 PE%'}. ol yet hyl. ene gl yc PPG | ypr opyl e | ycol PCE:
pol ygl ycerl%l'anr%%%arr%on 'orfﬁrt#?fsg{?rc?sprfsgféldpﬁ]g&}'ﬂgﬂﬁgln}%ﬁ'tﬂ%@bﬁnﬁ% emul si on
cont ai ns Z@%tesridadarhole or skim milk, or may be recombined from whole or skim powders

(preferably instantised) to the equivalent solids concentration (typically 11.5% to 14.0%

solids). Batch size is related to the facilities available. Addition rates and types of

20 flavouring, sweetening and colour ingredients may be adjusted to market preference

To the prepared liquid milk add:
Sucrose (preferably fine grade) 2.0% to 8.0% wlv

Sodium citrate 0.2% to 0.6% wiv

25 Caramel flavour (liquid) 0.15% to 0.25% viv
Brown HT 0.002% to 0.008% wi/v
AF9020 4ppm to 10ppm silicone basis

Mix with gentle to moderate agitation to ensure full dissolution and / or dispersion of all
30 added ingredients.

Process and pack according to standard UHT and carbonation practices. Preferably
carbonation level is between 2.5 and 4.0 gas volumes of CO,.

3s On further review, it was found that milk or milk-based products including AF9020 did not
perform adequately on a consistent basis. Just adding a silicate based agent (i.e. where



Exanpl e 4 Wen added to the beverage at a rate of approximtely 15-50ppm
20Canol a oi | 30% Copol yrmer m x: PEG 40020% PEG 60015%%0% PPG 200015% 15Si | i ca
enul si on20% 100% Exanple 5 Wen added to the beverage at a rate of

approxi mately 20-50ppm 30 Al nond oi | 50% Copol yner m x: PPG 200010% PEG
60010920% 35 Tween 205% Silica emul sion25% 100% 18 Exanple 6 Wen added
to the beverage at a rate of approxi nately 30-50ppm

silica is the only active ingredient e.g. AF9020) to the system was found to be less
reliable and not as consistently effective as adding a combination of antifoam ingredients
as provided by Rhodoline® DF 5900 used in Examples 2 and 3 below, or as provided in
Examples 4 to 8 below.

Example 2

In this example a preferred formulation and method to produce an ambient stable UHT

carbonated beverage using a proprietary mix (Rhodoline® DF 5900) of surface active
10 agents. This example does not include the addition of fortifying agents, nutritional

supplements, or other compounds to deliver a specific health benefit. Again, such

additions may be used if desired.

The formulation and actual component ingredients in the Rhodoline® DF 5900 are
15 unknown. Rhodaline products are known for use in non-food applications however this
product has been formulated with food grade components. its use with proteinaceous
products such as milk-based products is entirely unknown and its efficacy surprising

given the poor results found when using AF9020 for example.

20 The ingredients and their relative quantities for the preparation of the liquid batch prior to
UHT and carbonation processes are provided. The liquid milk may either be fresh or
pasteurised skim milk, or may be recombined from skim powder (preferably instantised)
to the equivalent solids concentration (typically 11.5% to 14.0% solids). Batch size is
related to the facilities available. Addition rates and types of flavouring, sweetening and

25 colour ingredients may be adjusted to market preference.

To the prepared liquid milk add:
Sucrose (preferably fine grade) 2.0% to 4.0% w/v

Fructose 2.0% to 4.0% w/v

30 Hydroxymethlyceliulose 0.02% to 0.08% w/v
Sodium tripolyphosphate 0.025% t0 0.10% w/v
Tropical flavour (liquid) 0.2% to 0.25% viv
Ponceau 4R 0.001% to 0.003% w/v
Exacol Yolkine R1873 0.0015 to 0.0025%w/v

35 Rhodoline® DF 5900 10ppm to 45ppm



Sunfl ower oil 50% 5Copol ymer m x: PEG 20010% PGL0% PPG 20008% Tween 802%
10Silica emul sion20% 100% Exanple 7 Wen added to the beverage at a rate
of approxi mately 30-50ppm 15 Canol a oil 80% Copol ymer m x: PEG 4007% PEG
6003% 20PGE3% Tween 202% Silica emul sion5% 100% 15% Exanpl e 8 25When added
to the beverage at a rate of approxi matHeI y 30-50ppm Al nond oi |l 50% Copol yner
m X: :

Mix with gentle to moderate agitation to ensure full dissolution and / or dispersion of all
added ingredients.

Process and pack according to standard UHT and carbonation practices. Preferably
5 carbonation level is between 2.5 and 4.0 gas volumes of CO,.

Example 3

In this example a further preferred formulation and method to produce an ambient stabie
10 UHT carbonated beverage using a proprietary mix (Rhodoline® DF 5900) of surface

active agents. This example does not include the addition of fortifying agents, nutritional

supplements, or other compounds to deliver a specific health benefit. Such additions

may be used.

15 The ingredients and their relative quantities for the preparation of the liquid batch prior to
UHT and carbonation processes are provided. The liquid milk may either be fresh or
pasteurised whole or skim milk, or may be recombined from whole or skim powders
(preferably instantised) to the equivalent solids concentration (typically 11.5% to 14.0%
solids). Batch size is related to the facilities available. Addition rates and types of

20 flavouring, sweetening and colour ingredients may be adjusted to market preference



PEG 200109%20% 30PEG 60010% PGL0% Si | i ca emul si on20% 100% 19 Exanpl es of
results fromtrials that denonstrate the effectiveness of the fornul ations
provided in Table 1. Table 1 Exanple Addition rate (PPm Volunme at time = 0
(m) Volune at 30 sec (m) Conmments 4 50 420 220 Rapi d dissipation of foam 4

20
16

To the prepared liquid milk add:
Sucrose (preferably fine grade) 2.0% to 8.0% wlv

Sodium citrate 0.2% to 0.6% w/v
Vanilla flavour (liquid) 0.10% to 0.35% viv

5 Brown HT 0.000% to 0.002% wiv
Rhodoline® DF 5900 10ppm to 45ppm

Mix with gentle to moderate agitation to ensure full dissolution and / or dispersion of all
added ingredients.

10
Process and pack according to standard UHT and carbonation practices. Preferably

carbonation level is between 2.5 and 4.0 gas volumes of CO,.

The products produced in Examples 2 and 3 had effective and consistent control of foam
15 and froth production while retaining the desired effervescence.

FURTHER EXAMPLES

The following Examples were conducted to determine the metes and bounds of the
20 invention as inferred from the success of using Rhodoline® DF 5900 (combination of

agents including silica) as the antifoam agent.

During the course of development, the inventors found that the performance of added
mixes (i.e. the antifoam compositions) to mitigate foaming could be accurately predicted

25 for any processed milk system by evaluation of the mix in a fresh pasteurised milk that
was then subjected to carbonation. This has enabled laboratory scale evaluations to be
completed and on the basis of these experiments the inventors have been able to
determine mix performance at various addition rates.

30 The formulated mixtures were measured by weighing, and added directly to chilled low
fat (1.5%) milk. This milk was filled into bottles and carbonated according to previously
established and standardised methods, using direct carbon dioxide injection under
pressure into the chilled milk system. Following carbonation, and pressure release,
200g of the carbonated milk was poured into a graduated cylinder using tared balance.

35 The total volume of the milk (foam + liquid) was recorded, and then recorded again after

30 seconds. Volume of foam, rate of break down, foam characteristics, and general



550 230 Foanedext ensi vel yonpouri ngbut rapid breakdown. 5 40 550 240 Very
fine foam rapid breakdown 6 30 300 275 Low foam on pouring 7 40 300 260
Large bubbl es, foam ng not excessive 8 40 320 280 Moderately fine foam

17

appearance were noted. The ability of the added mixes to prevent excessive foaming
and frothing and to permit successful carbonation, were apparent, and to some extent
could be predicted by the behaviour of the milk mix during bottle filing prior to

carbonation.

Performance was judged on both the volume of foam formation on pouring and the rate
of foam breakdown, with the prerequisite ability to hold carbonation a given.

Abbreviations:

10
PEG: polyethylene glycol
PPG: polypropylene glycol
PGE: polyglycerol esters of fatty acids
PG: propylene glycol
15 Silica emulsion contains 20% silica
Example 4
When added to the beverage at a rate of approximately 15-50ppm:
20 Canoia oil 30%
Copolymer mix:
PEG 400 20%
PEG 600 15% 50%
PPG 2000 15%
25 Silica emulsion 20%
100%
Example §
When added to the beverage at a rate of approximately 20-50ppm:
30
Almond ail 50%
Copolymer mix:
PEG 600 10% 20%
PPG 2000 10% 0
35
Tween 20 5%
Silica emuision 25%
100%

40



DF 5900 35 320 200 Low foam rapid dissipation OF 5900 50 370 210

Rapi dbr eakdownof f oam | arge bubbles initially Conparative Exanples A nunber
of nodel m xes did not perform adequately and could not be consi dered
successful, such nodels include: Exanple 9 Wen added to the beverage at a
rate of approximately 15-50ppm Canol a oil 80% Copol ynmer m x: PEG 2005% PEG
4005% Si | i ca enul si on10% 100% Exanpl e!%10 Wen added to the beverage at a

rate of apé)){a%(ilggtel y 25-50ppm Canol a oil 50%
When added to the beverage at a rate of approximately 30-50ppm:

Sunflower ol 50%
5 Copolymer mix;
PEG 200 10%
PG 10% 28%
PPG 2000 8%
Tween 80 2%
10 Silica emulsion 20%
100%
Example 7

When added to the beverage at a rate of approximately 30-50ppm:

15

Canola oil 80%
Copolymer mix:
PEG 400 7%
PEG 600 3% o
20 PGE 3% 15%
Tween 20 2%
Silica emulsion 5%
100%
Example 8
25 When added to the beverage at a rate of approximately 30-50ppm:
Almond oil 50%
Copolymer mix:
PEG 200 10% 20%
30 PEG 600 10%
PG 10%
Silica emulsion 20%

100%



Copol ynmer m x: PEG 40010% PEG 60010% Tween 205% Sili ca emul si on25% 3000%
Exanple 11 20 When added to the beverage at a rate of approxi mately
25-50ppm Sunfl ower oil 50% Copol yner m x: 5PEG 20010% PEG 40020% PPG 200020%
100% 10l n contrast, exanples of results fromtrials that denonstrate the

i neffectiveness (foam produced is stable) of formulations are provided are
in Table 2. Table 2 Exanple Addition r#e (PPR) Volunme at tine = 0 (m)

Examples of resuits from trials that demonstrate the effectiveness of the formulations
provided in Table 1.

Table 1
Example | Addition | Volume at Volume at Comments
rate time =0 30 sec
(ppm) | (ml) (ml)
4 50 420 220 Rapid dissipation of foam
4 20 550 230 Foamed extensively on pouring but
rapid breakdown.,
5 40 550 240 Very fine foam, rapid breakdown
6 30 300 275 Low foam on pouring
7 40 300 260 Large bubbles, foaming not excessive
8 40 320 280 Moderately fine foam
DF 5900 35 320 200 Low foam, rapid dissipation
DF 5900 50 370 210 Rapid breakdown of foam, large
L bubbles initially

Comparative Examples

A number of model mixes did not perform adequately and could not be considered

successful, such models include:

10
Example 9
When added to the beverage at a rate of approximately 15-50ppm:
Canola oil 80%
15 Copolymer mix:
PEG 200 5%
PEG 400 5%
Silica emulsion 10%
100%
20
Example 10
When added to the beverage at a rate of approximately 25-60ppm:
Canola ail 50%
25 Copolymer mix:
PEG 400 10%
PEG 600 10%
Tween 20 5%
Silica emulsion 25%
30 100%

Example 11



Vol une at 30 sec (m) Comrents 9 40 550 530 Fine, creany, stable foam 10 30
560 540 Large bubbl es on carbonation. Stable fine foam 11 40 510 490 Very
creany foam Stable AF9020 40 550 550 Very fine stable foam

W

10

15

20

tJ
we

30

20

When added to the beverage at a rate of approximately 25-50ppm:

Sunflower oil 50%
Copolymer mix:
PEG 200 10%
PEG 400 20%
PPG 2000 20%
100%

In contrast, examples of results from trials that demonstrate the ineffectiveness (foam
produced is stable) of formulations are provided are in Table 2.

Table 2
Example | Addition | Volume at Volume at Comments
rate time =0 30 sec
(ppm) (mi) (ml)
) 40 550 530 Fine, creamy, stable foam
10 30 560 540 Large bubbles on carbonation. Stable
| fine foam
11 40 510 480 Very creamy foam. Stable
AF9020 40 | Bb0 550 Very fine stable foam

The inventors have therefore shown that there is a particular combination of components
in particular ranges that should be used in an antifoam composition to achieve the
enhanced, consistent, effect required to produce a carbonated milk or milk-based
beverage with acceptable foaming characteristics. Such characteristics include a
controllable foaming, or frothing, response as well as retaining a desired effervescence.
As can be seen, the AF9020 failed to result in adequate foaming control, (indicative of
lack of consistent performance) as did combinations not meeting the requirements of the

invention.

Given the similarities of result between the formulations in Examples 4 to 8 and that
observed for Rhodoline® DF 5900, the inventors believe that Rhodoline® DF 5900 also
includes a combination of the components, or similar, as found by the inventors to be

consistently effective.

While in the foregoing description there has been made reference to specific
components or integers of the invention having known equivalents then such equivalents

are herein incorporated as if individually set forth.



15 The inventors have therefore shown that there is a particul ar conbination
of conponents in particular ranges that should be used in an antifoam
conposition to achieve the enhanced, consistent, effect required to produce
a carbonated mlk or m|k-based beverage with acceptabl e foanm ng
characteristics. Such characteristics include a 20controllable foam ng, or
frothing, response as well as retainin@la desired effervescence. As can be
seen, the AF9020 failed to result in adequate foanm ng control, (indicative

of lack of Al dieinveniiopnas ReTtessCARPARY VA SHTBK3TBRIP ORY ang witheeferenee t he

requir errenﬁospdaélbre%uoem&é tﬂ@reoﬁ’t 485bd N8dePét8dd @bd rhb@ﬁca%n betkdveR@hieen the
formul ati ons in Exa es 4 to 8 and that observed for Rhodal ine(r) DF 5900,

t he invent BY¥ bB@qué\)"éthP‘I‘fdiePPﬂ*IB%IHPmﬁ’ée WPSQD%P'%H%BWNW@”U%QS geftoed#si that i on of

t he conmpongfdched @hingd. M | ar, as found by the inventors to be consistently
effective, 30While in the foregoing description there has been nade
reference to specific conponents or integers of the invention having known
equi val ents then such equivalents are herein incorporated as if individually
set forth. 21 Although this invention has been described by way of exanple
only and with reference to possible enbodi ments thereof it is to be
under st ood that nodification or inprovenents nmay be nade w thout departing
fromthe scope or spirit of the invention as defined in the attached cl ai ns.
22 Clainms: 1.A conposition for addition to a mlk or m|k-based beverage,
the conposition including the follow ng conponents, on a ww basis: 51
Silica between 1%to 10% 2 Vegetable oil between 20% - 80% and 3.

Pol ygl ycol m x between 10% - 70% 10wherein the polyglycol mx includes at

| east one pol ypropyl ene glycol having a nol ecul ar wei ght of 2000 and at

| east one pol yet hyl ene gl ycol having a nol ecul ar wei ght of 600 or |ess.

2. The conposition of claiml1l or 2 wherein the fornulation further includes
15propyl ene glycol in an anobunt of between 0 - 10% of the conposition. The
conposition of any one of the preceding clains wherein the ployglycol mx is
liquid at roomtenperature.



204. The conposition of any one of the preceding clainms wherein the vegetable

oil is atriglyceride. The conposition of any one of the preceding clains
wherein vegetable oil is any one or nore of canola, sunflower, or al nond
oil. 25 6The conposition of any one of the preceding clai ns mhereln t he

silicais in an emulsion form 7A process for the preparation of a

car bonat ecClairh&: or m | k- based beverage, the 30process including the step of

addi ng a conposition including the foll ow ng conponents, on a ww basis: 1.

Silica between 1% to 10% 2. Vegetable oil between 20% - 80% and

_353|. Pgl ygl1yclol Ani:om@@itwaearaidb%onta@%nk &sTIWtﬁrsed bemegf)aheflgémp@mndmihx 2000
i ncl udes at eas ne p propyl ene g] ycol having a nol ecul ar wei ght o

and at | east or‘u’é“ﬁg“ @Fﬁ 'Yé(‘fl@péq ﬂl? o ﬁd‘”é( @8Fecul ar wei ght of 600 or

| esg, 5S5wherein each conponent is present in an anmount effective to mtigate

foam ng and/or frothing in the bev ge as a result of carbonation. 8. The
process of clai mg %\é‘%&%""‘?%“’ggﬁgéﬂziti on is added to the carbonated

beverage in an anpumeg@fablme@weé;ozmmgb% 38dppm [ D 9. The process of
claim8 or 9 whereinthe mlk is a mlk substltute or mlk derivative. 10.

The process of cl & RYHSEHDXREVEMI Phe ’RYtk is, derived from aninals,
| egures, 15nuts or grains. 11. The process of claim8 to 11 wherein the mlk

|s in a fresh, UHT. ESL, or powdered form 2012.A stable carbonated mlk or
m | - based bevé{m@@@n tq%@lyﬁw}@@@nclpm qjdgq%o%pgl ypropylene glycol having a

molecular weight of 2000 and at least one polyethylene glycol having a molecular

weight of 600 or less.

2. The composition of claim 1 or 2 wherein the formulation further includes
15 propylene glycol in an amount of between 0 — 10% of the composition.
3. The composition of any one of the preceding claims wherein the ployglycol mix is

liquid at room temperature.

20 4. The composition of any one of the preceding claims wherein the vegetable oil is a
triglyceride.
5. The composition of any one of the preceding claims wherein vegetable oil is any

one or more of canola, sunflower, or almond oil.

25
6. The composition of any one of the preceding claims wherein the silica is in an
emulsion form.
7. A process for the preparation of a carbonated milk or milk-based beverage, the
30 process including the step of adding a composition including the following

components, on a w/w basis:

1. Silica between 1% to 10%.
2. Vegetable oil between 20% - 80%; and
35 3. Polyglycol mix between 10% - 70%,



w w basis with respect to each other: 1. Silica between 1%to 10% 2.

Veget abl e oil between 20% - 80% and 253. Pol ygl ycol m x between 10% - 70%
wherein the polyglycol mx includes at | east one pol ypropyl ene glycol having
a mol ecul ar wei ght of 2000 and at | east 2bne pol yet hyl ene gl ycol having a

nol ecul ar wei ght of 600 or |ess, 30 wherein each conponent is present in an
amount ef f ect i wehereinntheimpitodycbbam ingludesi Ableakt otehpoigprop@lese miickl baving a

m | k- based beve : . ' ' ition | ' 350n a
W bas ;1. & B8RV BrYEHB e BEle4L R AR TRR AN L aBibsos
80% and 3. Polwyegbhtadle0fioxldset ween 10% - 70% wherein the polyglycol mx
i ncl udes at | east one pol ypropyl ene gl ycol having a nol ecul ar wei ght of 2000
and at | east one pol yethyl ene glycol having a nol ecul ar wei ght of 600 or

| esss, wherei n esltdreincegobneEnipanentisgsesdnt iim aaransount Bffectfvb aotrmitigate doaminggat e
foam ng and/or frothi as result of carhonation. 10 14. A nmet hod of
control ling, i na@?%qfqrﬂggq '”ﬁﬁ? Pgbeéé%%aiaf%%ﬁzf?gﬂrb%@@ﬁage, the retention of
CO2 once exposed to atnospheric pressure, the method including the step of
varying the amoynt of a copposi tion including, on w basis: 151.Silica
botmeen 1981 o 1Y PECeRal SR BRI R SO 6905 2 S RIcaboRdRY o ycol i x
between 10% - 7¥¥erage in an amduBt & betwden @obpraky/s®@ppml X i ncl udes at | east one
pol ypropyl ene gl ycol having a 20nol ecul ar wei ght of 2000 and at | east one

pol yet hyl ene gl ycol having a nol ecul ar wei ght of 600 or |ess,
9. The process of claim 8 or 9 wherein the milk is a milk substitute or milk

derivative.

10. The process of claim 8 to 10 wherein the milk is, derived from animals, legumes,

15 nuts or grains.

11. The process of claim 8 to 11 wherein the milk is in a fresh, UHT, ESL, or

powdered form.

20 12. A stable carbonated milk or milk-based beverage, the beverage, including on a
w/w basis with respect to each other:

1. Silica between 1% to 10%.
2. Vegetable oil between 20% - 80%; and
25 3. Polyglycol mix between 10% - 70%,

wherein the polyglycol mix includes at least one polypropylene glycol having a
molecular weight of 2000 and at least one polyethylene glycol having a molecular
weight of 600 or less,

wherein each component is present in an amount effective to mitigate foaming

and/or frothing.

13. A milk or milk-based beverage, the beverage including a composition including,

35 on a w/w basis:

1. Silica between 1% to 10%.



wherein the conposition is added to the beverage to mtigate foam ng and/ or
frothing. 25

24

2. Vegetable oil between 20% - 80%; and
3. Polyglycol mix between 10% - 70%,

wherein the polyglycol mix includes at least one polypropylene glycol having a
5 molecular weight of 2000 and at least one polyethylene glycol having a molecular

weight of 600 or less,

wherein each component is present in an amount effective to mitigate foaming

and/or frothing as a result of carbonation.

14. A method of controlling, in a milk or milk-based carbonated beverage, the
retention of CO, once exposed to atmospheric pressure, the method including

the step of varying the amount of a composition including, on a w/w basis:

|5 1. Silica between 1% to 10%.
2. Vegetable oil between 20% - 80%; and
3. Polyglycol mix between 10% - 70%,

wherein the polyglycol mix includes at least one polypropylene glycol having a
20 molecular weight of 2000 and at least one polyethylene glycol having a molecular

weight of 600 or less,

wherein the composition is added to the beverage to mitigate foaming and/or
frothing.
25





