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FORMULATI ON OF M LK- BASED BEVERAGES FOR CARBONATI ON
FI ELD OF THE | NVENTI ON The invention relates to a base

w@oinposi2od on for the preparation of a m |k or PCT/NZ2006/000211

m | k- based carbonated beverage, a nethod for preparing

a mlk or mlk-based beverage using that base

conmp FEORMUBATION Of MILKH BASED BEVERAGES it CARBQNATION

However, it should be appreciated this invention may

have appl ications outside this field. DESCRIPTION OF

HIED PIR| (bRe MPMER BN nat ed soft drinks are well known in
the prior art. Carbonated soft drinks account for

al nrost half of the global soft drink market. The

The dwehtiomreidies to plasel enifopitiba fortike prepetatinp ahe silkisy milk-based
o c e % '

oAb e 080erple kol Toc et AR A b RiChadld devBlifhe ueing tht

base etrapesitione an@a@fomhyodm@yrthsfone@pdes has

identified that the high intake | evels of carbonated

soft drinks may be one of the contributory factors in

Howeverv drshpuld declppresiated thisahvention atayhaxaadpplicaéiarsesutside this field.
directly related to dietary intake. MIk is generally
accepted as a highly nutritious substance. In the

DESGRIPTION OFTHE PRDRART sour ce of high quality

protein, riboflavin (vitamn B2) , vitamn Bl2 ,

cal ci um and phosphorous, and a good source of vitamn

Carbaniateshdafiedrints eeenvell Biown initeecpriorand Geageredédisaft drinks account

@laqrnfi’élgﬂlf%\"we di tﬁ)an%ﬂ FriftEREHEE! Ale rBMrranHQr BodfarRPf&been
everages are o ten consi dered un%

aczarhpatigd yha pigoiicerd slealineop @mumtwrmofcmllk gk mitk-pRsed

b@\'?lgagéss @B Eérbfag age@?%@g%ag?/'iﬂ?alé %sa&mg tern societies

ternative to tr
hs@fdentjﬁiedmgt thphighrintake leygisof sarbopated @oﬁanuifsavaw b@ ooe of the

oA e RISl RN bessse aapty e o
digtaryirdakkeot limited to fat-free, low fat and full fat
types) through to standard flavoured mlks (which

typically include sweetening agents, flavours,
Milk abhgenesailyposgeiad gs adTmlsanutn@owg%abs@nw obthadietist istap)excellent

?&%B%Fh"ghgg%gﬁ pro oﬂgv&%pt%mu%c} glkal?mﬁ@h RERMm Ad

actose-r uct S
phosphorous, and a good source of vitamin A, thiamine (vitamin B,), niacin and

magnesium. Although nutritionally beneficial, milk and milk-based beverages are often
considered unappealing. Carbonation provides an opportunity to deliver mitk 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 beveraées that vary in
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 iactose reduced) products, fortified
milk-based beverages (includes the addition of one or more vitamin or mineral
compounds) and more recently functional milk-based beverages (i.e. products to which
ingredients have been added to deliver a specific health benefit). Formulated milk and
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m | k- based beverages (includes the addition of one or
nmore vitamn or mneral conpounds) and nore recently

wo eovcveeoml m | k- based beverages (i.e. productBCT/NZ2006/000211

whi ch ingredi ents have been agdded to deliver a
specific health benefit). Fornmulated mlKk
milkdabek bdvesagbsizes avaigble inrtrut avhirhitdsl te, fresh, basteurised and

oL ety SR oG [ 300 Bo0 L gl e
sheliviife af typicalyldss thahf1- tblerBerS argqoas:uHrrwewe@g% with ambient
. h anb

RS RO BMEIARNS. "M I\ ana i 1 kbased
bever ages may be manuf actured using either fresh,
MRS 358000 RS 8PoL S RLed 880 A el oo
ofheonsp hetpakydtreatedliquid mik aethe aseabik shiexe, petbeyriayibeg
PR S T RLOTE 58D FEEYEb I BNA Eefide ot
pregasgescrremell showms tbatristathl e, |1 ong-life nmilks and

m | k- based fl avoured beverages is well known in the

prior art. A typical UHT process for m |l k-based
Thevee afjdsaihrabiraatwent @iFafdrice masulaeies aiggmbient stable, long-life
f N i
R e bR S e B S U0 R B I b Brypical UbeT
phasebd fog mitkdaagg bwaragﬁsen\;olmmra_lmnogtr(mermmg ure)
W, :
k&roxﬂjoaftay 8?%?@%2@&1@ gpIH ﬂegt‘ﬂ#elm’éerg'gp%ﬁn%@@ gﬂ)p%%g%%tg@ 400kPa)
sysiéinde ereveet kaHingt équpepramraeely ! 6@%‘3@.&& femperature) for a few

sgédni&sb?‘ﬁgqs %ﬁéﬁé%?g%ﬁi&oﬂh@o wel | established in the

i'or art. y include but are not
I|mted to: i . Direct systens in which the heating

Av% the pro%aér{dy %ﬁp‘?‘ﬁéﬂt cb atlo%?o ?&lﬁ pQW'lat%anerature
féqﬂiremtehtsrfowmd#—bamddfmera@% a[eezdsweweﬂi estgblishpdimthe frineart. Such
pRIcRY tmaeﬁfﬁglugébﬁ?ﬁb'n% ﬂtﬂ“tod"‘here the product is

Intro st eam uni t Added wat er from
t e ®Sireatrayistemsanuhialh the heatingrmediami t'yglcsw)ssteam. cdres into direct

| ndi r ect, 5y Hﬁ%%&u#&hﬁirggﬁys{eﬂws&\ﬁahﬁ% gcte njection where steam

sterlllsatlonlstran erre romt
t hr oughis injewied diactlp inte thei pyadust, @dhefaamnf@lh@ng\eherarﬁhet product is

introduces into a steam-filled unit). Added water from the steam is removed
in flash cooling systems.

ii. Indirect systems here the heat to achieve UHT sterilisation is transferred from the
heating media through a wall or partition of a heat exchanger unit.

Homogenisation of milk-based UHT beverages may occur either before (non-aseptically)
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 milk-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
liguid to an aseptic tank, where it is held prior to packing.
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Honogeni sati on of m | k-based UHT beverages may occur
ei ther before (non-aseptically) the UHT process in

WO p@b7/0zI205 syst ens or post the UHT process (asepti/satdogyoo211
in direct systens. Typically post UHT aseptic 2-stage
honogeni sation, at approximately 40- 50C, is preferred

Irf any fainhatisd beverbge eysigrp smills baswdsorpot des Bse ofirgalts lbad esids as

ol S BUES et Pork AL, HESOHFEED B BRI o o

pperaattict s. Further rapid cooling to 20C or |ess then
occurs prior to the transfer of the liquid to an
aseptic tank, where it is held prior to packing.ln any

Aftoounhl carteabatiesv israanaurailys beayring phenbaeodn dy sam fermbriedse

¢ ¢ : » ; . R -
oBler i P A (B P RIBLETY (B L ongton
ther ¢apsidared. tha\Helfherajh indedb clivart 4f 6104 gasaundat preasurg to the beverage, or
Al o f :

RS YERIERETER0,d B0, HLTBRLE] B ARESBScaron
dionide i€ Derintodigride tapiodncé g catiponated dedenage, aaneonation, is well known

. [ e introduction of CO2 gas under pressure to

"}dtﬁé pgg{/ég{r'age, or water with which the beverage is

prepared. The process of infusing gaseous carbon

Tgé géliugiﬁtg(o%rz il Wa%r id SHIndSord ?f tQﬂhﬂQHéﬁﬁe %n§ ﬁF&QU@. % a standard
everage, carbonation, 1s well khown In e prior art.
prEseursalf dEtpspheod (ADDD dnd anetrweratgreanf flGHEE| wateotwill dissolve a
oL S W AT i, a0 R0 8 B Bk o e
basis fo dresEbs lewela ofjaarbphationdt caibenalgdievareges, asathon gas volumes.
Tyﬂééi@g% Igzér‘otggatéd 869 d@rﬁksdbﬁafé SnY@?s %es a@héh%r&?ér}éﬁé ofdifferent

escribe eve onation in
flaaus® nEheemotseacidia fi@ourhssbdisaslagatlemariades sonidapd sedd waters
' [ i f f erent L
el EAARHCEIRLS blthbd 3 0 dol4 GRRsBRer Ol TG E Bfd those o
cfelagvengas haue lowes carbbaation levatmtydissily inding tangadf 86da 2.8 gas

IS ALY RIS I
BRI YR P TR TR 220 delbicint Blfpctidn, M.
(HRepin: dive Sott Arinkss Eompanicav & Feahpisalcaandpopk fartike Bevegege
, rkii m-nRgral waters
ey GO BT B9 A Plaftle BB T M 2 005
In: The Soft Drinks Conpanion - A Technical Handbook
f % v, 5 %& t
Cﬁfcgorn% grﬁﬁj %rdzgﬁ %%H%S/Xr_ag eP Surrently @&ﬁ& sBRlAhe USA market
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
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

It is an object of the invention to provide a useful alternative for the preparation of such
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Carbonated m | k and m | k- based beverages are currently

bei ng sold on the USA market but may not be known to
warg7merees extent el sewhere. Wil st the concepPCT/NZ2®6/000211

to many consuners, patents indthis field have existed

since 1898. However, only recent patents have begun to
milb o milkdresgst ayeeage pisdunts.at ed wi t h produci ng such

products. One of the nobst recent patents was taken out

by a U S. A conpany known as Mac Farns that has now
SUMMABY QF FHRINKENAKIE of functional carbonated milk

drinks targeted toward certain market segnents.

Anot her recent patent addresses the conbination of UHT
The éwentiant pravidesca copnositan fonaddition foka pillodudiksbased beverage, the

TR P R P PR T o Ao conoren

amavetstidteh1@®6)pr ovi de a useful alternative for the
preparation of suchm |k or mlk-based beverage

products. SUVWMARY OF THE | NVENTI ON The i nvention

pr dvi Siisa betwerpeboutiidm andabaddiofs;on to a mil k or

m K- It .ijngl udi ng the
fol#ogméi%gglg%géﬁ%t%g,&gﬁt %@}ﬁ\%s%%s%’(amer ein the
cordoRelyglyeahminbetween aboutoi®% - about §0P4. ca bet ween about

1% and about 10% 2. Vegetable oil between about 20% -
about 90% and 3 . Polyglycol mx between about 10% -
Thé bwentomog ambhiber aspeat ProMides admnerase fordkg peparation otie saronated

e i . 1 -,

il B PR 286 boVRrAlel R bbR 1 udnd fle RO Lodhposition
ingtidingdha fadlowingiormponentacorua Wiy basgie (Wagremihe gomponent amounts
tfiQMpensnt s, on a ww basis (wherein the conponent

anounts total 100%: 1. Silica between about 1% and

about 10% 2. Vegetable oil between about 20% - about

2074 sfied pRmeRnlxgly pplanfiafobiefggeen. about 10% - about

n-an anmoun ective to nitigate foam ng and/ or
f rdbt Neaetable dilihetvireneateoyb2QPs -@bpeisifi%; ard car bonat i on.

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.

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.

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.

Preferably the MW of the polyethylene glycol is about 600.
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Preferably the polyglycol mx is a polyethyl ene

/ pol ypropyl ene gl ycol copolynmer m x. Preferably the
weodoymiyedl m x includes pol yet hyl ene gl ycol , PCT/NZ2006/000211

pol ypr opyl ene gl ycol and/or aspol yglycerol ester of

fatty acid. Preferably the conposition further

i ncl udes propyl ene glycol. Preferably the propyl ene

ween O - about
P%&%%%B‘g ?8&2@?&9%# @rﬁp%*?é??% teq{%%?‘té‘pyr ene glycol is
about 2000. Preferably the MV of the pol yet hyl ene
' y the polyglycol mx is
PFél%%lgldt 9%8 gﬁ)%e{@ referably the vegetable
oil is atrigl ycerl de. Preferabl y the vegetable oil is
I
Pg{fﬁ'@ﬁgetla? l(/ed‘%é il rsbﬁ%n%eorﬁ&% 82 Id(l)an%HtglolNgthsgnflo%er or
albwvgralge to be car bonated in an anount of between
about 10ppm and about 50 ppm Preferably the
conposition added to the beverage is Rhodoline(r) DF
PEge@blyPhetematsijontinadded o the baverag tashehearbengted oramarhaunt of
[ e I mlk is animal mlk or a
reebagjrbgtgrotpﬁénr% gdg’“y‘s‘s B&rhey). Preferably the mlKk
substitute is fromlegunes (e.g. soy); nuts (e.qg.

PRRFEBY e P Bt diaddRath e EfkragRi KGRI OO £ ™"
form Preferably, the fornul ated beverage is thermally

I eve a shelf
Pg%g%ﬁg%ﬁggﬁﬁé$ @#5 E%?ﬁﬂgggggﬁg ‘at ed bever age
(e.g. UHT) of the |nvent|on is carbonated to achieve a

B RIS MBI PO Cp S

beverage (e.g. UHT) of the |nvent|on is cool ed,
ideally, but not limted to, |less than 4 0C, but
greater than Q0C, prior to carbonation. Preferably the
Peafetsblydbe mills svlestitige isf fror legumeasdk@desy)amyts (he abinongs) er grains
(£éjﬁt.anins, m neral s, nutraceuticals, and essenti al

tty acids. I n another aspect, the invention provides
a stable carbonated m |k or mlk-based

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
achievea 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..

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.
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bever age, the beverage including a conposition

i ncluding, on a ww basis (wherein the conponent
w@pemanei03 ot al 100%: 1. Silica between about ROE/NZ2006/000211

about 10% 2. Vegetable oil between about 20% - about

90% and 3 . Polyglycol m x between about 10% - about
Ing@ppthen aapecumthen invehfiert tiraideso anstablpacerbboatet! niliared/ witk-based

0 - i S :

ooferqat A or bR BEH B3P oo R ANERG AT AR R herein the
cooppest ainounts hetbllidiOflg;, on a w w basis (wherein the

conponent anounts total 100%: 1. Silica between about

1%t gy 9 40 I 00|I bet ween about 20% -

abPouslhg%%mgég%o& 1F28/I?€§¢£p1 /m X between about 10% -

alZouVeg@eble ot batwemmmipout 23% e@bowted00q amdt i gat e f oami ng

andl/ by by 06 iR BediReR bBitde, Obpgatidegpati on. I anot her

aspect, e invention provides a et

controlling, in a mlk or mlk-based carbonated

- hev. I posed to
mg%n%é%%gteﬁ%&gree@éﬁbtgw% @J}F&mﬁ%’di ng the step of

varyi ng the anount of a corrp05|t| on including, on a
n%d%t?%sa\s e twﬂ?er ‘?\l/ h QenQik f eralc%0 e beverage
inGtu lb Sth tn%‘ unts total

ou out and

mx betvveen about 10%- about 90% that is added to

the beverage to mtigate foam ng and/or frothing.

Prief 8ilisdbgtwele abattel%fto gt 8Vease, bubbl e size and

f .Jhé'ﬁea S tyQl led. In

%g?\r@eéb%h b¥R1¥ b%ggzn |°o%bg@oé\;(f)dqe%8a mlk or

ma. kalasledolbweeta\@mabgumﬂ%tgamo&@% ne(r)DF 5900 in

an anount effective to mtigate foam ng and/ or

frothing as a result of carbonation. Preferably the
insaroameund effetiva dd imitegate joamingb@on frothing we @rresiliioeftcarbonation.

In another aspect, the invention provides 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 (wherein the component amounts total 100%):

1. Silica between about 1% to about 10%:;
2. Vegetable oil between about 20% - about 90%; and
3. Polyglycol mix between about 10% - about 90%,

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

controlled.

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.



10

15

20

25

30

35

10ppm and 45ppm DETAI LED DESCRI PTI ON OF THE | NVENTI ON

In broad terns the invention is directed to the
wee@paradi on of a carbonated m |k or m | kbasedPCT/NZ2006/000211

beverage, and a beverage product produced by that

nmet hod. The invention is also directed to a base

conposition for addition to a mlk or m |l k-based

S E9D IPiT 1§ &Rl nVel 'rgating the effect of

verage as a result of
carbonation (an antifoam conposition). In particular,

1 Rl YA B AL B el LRSI S SRR ik
bgsdssiveverage, anthg beheeragaprogaciofrodudek. bythat methkd. Tiel ikvention is also
SR 1 YOO BS R TR BBt Wl s
capaiimsft mitipating the efedt|afi fatntiyg ankdipt frathingfin thefreeragead a result of
cgrib%H%tﬁjqn. (%H%Htif%ém"@aﬁ»fdos%nﬁ”y other fluid (including

alcohol i

Cc beverages)" e'mlk is preferably aninal
mlk or a derivative thereof (e.g. whey). MIKk

léﬁ?ﬁ&%é#{h‘%ﬁnf&@iop? |§t%§ ?fh@%%ﬁ%@t&r@%@%of&e? 'miﬁ%\é)/erages

nuts (e.g. a m)ndss and grains (e.g. rice). Tt i1s

madei fwayany ofeeorcaeiecti mikdmitk Blbsthituie ramy eteriviative obenilk. The milk, milk
: . . far e ¢ _

s @HhE st fafalh ik Lofpaldt Myl T8I ¥ eyt

pawdered|férm which ismreabrstitised to afiuld by abditibn ot & prefesrarhiguistd such as

\A%Yerhnﬂ\éh ngthgﬁﬁlt% :f]iﬁblﬁbing léﬁcrohBﬁcorf@Era@%g}. hﬁ‘?g erk f@rp%’fgrraiﬂyea%imal

yt eYncIusm of virtamns, mnéerals,
millgtor acletivatyaltiegreefs(sanwinal). itk subatifutés candesielested from legumes

GHPRAFTRRY @ £l 854 Brarth A1 Voo ey s Larl y

owder e m or' i uid formto the base
preparation. The m |k beverage can be in a fresh, UHT,

15SEnyidd eB‘?H\QSé@Qnétg& PHnr lbtevérég&l: \?/{Il%'eraqg]%m@‘n 4 Oﬁ'iety of forms for a
bever a&e uses fresh mlk, or rs ther el y processed
vasgtngf LS. Jihecagwestedonitichivetages niydie flavoatsidemay deatacholic or
R Ao e o Bt RN B g et

pekipsstisis\aydhe inctusonraf Mikamiss esinarays, notrataudicals serseitid! &ty acids and
SRR o0 (3 i SRUUBL B o htrs o

oo incfividsforrCae thertzase pnepreations under pressure (preferably
pre-cool ed to between 0 and about 40C -

The milk beverage can be in a fresh, UHT, ESL, or powdered form. 1t is preferred that
the beverage uses fresh milk, or is thermally processed using UHT processes to achieve
a shelf stable product.

Foaming is a problem with carbonated milk beverages. The reason behind this is due to
the levels of CO, dissolved in the milk necessary to obtain sufficient carbonation. CO; is
very soluble in milk or water at 0°C, the temperature where carbonation typically 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
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
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al t hough hi gher tenperatures (e.g. up to about 100C)
are also options) and filling is typically achieved
wagiong2nes | est abl i shed counter pressure fill PCT/NZ2006/000211
techni ques. Carbonation prefetably achi eves a
di ssol ved gas vol une of between about 2.5 and about
and Bftgasavititratesto abppuiCie, omambiestwigre thro€Obbeswees lgss soluble and

éﬂmr%ﬁeg F-H’szelr%é% urd %2@%&& hSad%EQﬁ%aﬁW%ﬁgofgggu&%e
ebdomest. | Been grening ¢f the uotéq,ueleablnattf@pﬂeewre tyatpraspbenice
p}’&s&&}]e”th%*&fq BREHG LA Il?{:h%rﬁgg 6’18? ?rfe Rk B%l%n%ét&'p?%gturated

envi pon openi ng easi n
with €3u ﬁdalstletrmrmnodmlcajlypme@bl@r & hetCfe: c{imseeq@wandMn potkets on

th%fsﬁé@f t X gt[tlg ngt?ﬁro%?%?c} %lﬁelngﬂalllg d{%ﬁ)%gge\ﬁhne others glrow in their

per sa nodynam C
plane(\blblsara AhaogRR DisrelrseskSy stame iBRsHi Cl‘:orpsmkﬁtcmsom lemﬁ

cﬁeﬁi]%t fa“’tébe O EL bfiem S' EB) e ﬁ%ﬁk@r‘,’fé?@vgﬁdrﬂzy\% 48 :149). A

whi'l e grow n
pé‘ssnb{lam)m fdntb@ext&fdaasmg i bdtes are @gitgied és tiat whan bothes are

SRR SRRy et 3o bR e ST Ptk UGS amoupt o

faaminggar ecdupam ng vvhen bottles are agitated is that
when bottles are shaken nore nuclei for the CO2
bubbl es can form Fromthese a | arge anount of foam ng
FoadHb options, Far cadbinated, iporressachizeverademidivedyepioode pefatably

r : t i :
PR REERly. Rl Preilre il LB RE P ELRe ViR MG Enit Preferaoly the
fdrinulatetgUidh ibeverﬁgef%waﬁeq irt mpﬁQ)PlﬁEﬂlCaQTEQjaiSWbﬁMV éivahenatters are

o BRTEL S AR SR af g coPRARR T B s orcar
be garboeated ubderatressure inea pagtermpresspreotyps $illiog uohnVarations on these

oBRIRRAA R WK RS8P RGBSR gy LY

ing uni ar|a 1 ons se 0 can al'so be
“used as woul d be known to skilled people in the art.

| . 1 pre ! |y
s ERERL 5 06 UGBl 1 5 3508 G s
corapeianty lbresmtl karpﬁlmtfm mik pitedse Ehesk sotfastasts suppat the formation

{ngfbcu B h% %‘?ﬁﬁlﬁ%&hﬁ%@%@c@ h%loptﬁléjr 'ggbﬁoaa\%rﬁn%and

her'r I's Feason foam n
frothingan lganbanef@d mnllklanajrrdllmivasled Ipeverdgbeiser mgwlgrsﬂ@ntrmoelem than

wgtb %Ellbgbngtgghggc% eﬁflth?snr}) FQI@& u' Ph{e%rnﬁ%r qerg!?%'geggé@rpﬁt%d ir;r %'rncﬁulated milk
ahd milkHbasedibendrégesnds imi ad@tbag@mebattga&gecs:,urrm proteins, stabilising,

e@?%g}gw g.”{% &ié@ﬁinﬁaatg%@l rhé(y eatcd érihrégcé’{h%tfglirﬁ‘asti’on of highly stable

foams.

That the milk proteins are one of the key components responsible for the formation of
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
controliing the foaming of the product while retaining an effective effervescence in
carbonated milk-based beverages. Without wishing to be bound by any particular
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ermul si fying and thickening agents may further enhance

the formati on of highly stable foans. That the mlk
w@e@rmeines are one of the key components responBCNE2006000211

the formati on of excessive fdamand froth, which is

typically stable, is apparent in the carbonation of
theoryhit i3 lvpigthesised gwb ths artide mackaniemind thesa¢gegonents is to mitigate

' [

185 SR ol Y RRNS! JUBRERBPEL ARy by Fidor,

strong filnms. The inventors have found a conbl nation

0
|a§%w§§r‘#ﬁ8ﬂ¥l@b ﬁh{(%’f' FriRlc0LY bEI SE b JvM%al/é‘tH{e LHiliPld felibse the O
ated Siedlai nake '@ftharaf Mn@@thuahtmaffemeacm effe¢tlof balzbedation is
¥;

RS TnahB b e RS DB B o oot
ccmémlh amrs’snam‘ oardéfe&)euse@rm'@rc@ntrelladstotaaoimem'pwivelyt fapid release of the

o487 80l BB LRSI S AL RLD e
operiekl) bawdd chraremige. wi | | have the ability to rel ease
the CO2 at a simlar rate to that of water, so that

the effervescent effect of carbonation is maintai ned
V\d1¢nidfa§0b/ed$uwpne'r ¢30: fohres edropric iatidivehighy, afteoughl awedinacid, does

AL &@w&ﬁ% ﬂfe?tI hrh‘é?é‘éif Oéevé%?E&ﬁn@éq%s%?g-?effti{rhé(uo‘d%??we

excessli ease
camemd iasigloit venirig@es tortba charactesstir mnots qf ehrbapaidd beverages, it

B4 RSARBIE, AGRERVCELEPNL Y0, Sp BB B Boahtins, an
moat lmmrtantéavc it delessestCOatotrovidihthe aflealesernit éffeciabising gorsumption.

TRERHIMEELEH ShealBEICH AL BoREHAN AhpARANS 8955NALY mils,

1on O e car ontr ut es
bedaaise lohthactfect of tp-coraprioteim solabibit/. o%mtmmsaarecbeasés@wdg @étheir

isig%legtﬂig gggngggf’g @ége% % tﬁé f‘r?af&r c'lJ%s o?ér%'iéilﬁ{ﬂ t}ok}ﬁegﬁlf?(v"trzgcountmg

Cro-organ
far approkisssey scmzofme tmtajwcuemtcheteef fﬁrwléfc@movmfceeem ls generally

' | Al f
agrilérg'tso eeggwlhg%;o?g % a‘ﬁvfcrcbﬁ]t?glﬁtbfe%rra artk;% crlt{cal to avoid a
fimrallpklsre;pplmmumhleﬂewehm eldeetpt prefreq@ Brrasein prsotusility and a resultant
gxs‘a%ﬁ r : c 'Prfe%ﬁbr?? EE‘)OEF tg\fi‘asr ous %H{? hzra%ﬁaorgsr@ éﬁearsmlk 8¥otems
rgnges érpmsphl A.8dovi havithiankgveratiowt negaﬁlgetbarga@ nosoatenilis|pjt of
I ' i ne:

a§;9r<{9<|91fatél\é SHtGOé @ 7 lﬁéﬂggt‘r{(}é\fgﬁhg %al Hc?f th%geg[ggel\é_%ﬁleved by the
usendiraaits ho amvae@elpltiam@uﬁerm @ayamitx, and cgmtrctl iof g#is ygumes.

avoi d a
As a result, the proteinaceous environment of a carbonated milk-based product is
entirely unlike other non-protein environments. Many anti-foam agents work moderately
well in isolation (e.g. silica; propylene glycol) however, there appears to be an enhanced
effect when the combination according to the present invention is used in a milk or milk-
based (or proteinaceous food) environment. Such an enhanced (or synergistic)
interaction is surprising in food applications, and particularly so when looking at

carbonated milk beverages.

The inventors originally comprehended that through the use of a specifically targeted
single silicates(polydimethylsiloxane, AF2020 (GE Silicones)) or other silica based
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final pH approaching this level, in order to prevent
protein insolubility and a resultant grainy nouthfeel.

wab@7iosddni ¢ pH of the various protein fractiPCBEN&L006/000211

the mlk proteins ranges fromopH 4.8 to 5.9, with an
overal | net negative charge at normal mlk pH of
ageyps dhatrthe eraplgskiobexdessive fdantigenation iothe prepaiatien, ppedessing,
€ iy
cé@g(\/&fg)\ﬁ Jrgig%cklﬁﬂ F H'LE¥$C2 Pﬁ% btaggd Ué\%r%esanghiboea l?urtlgftegf However,
tfgasﬁaabiajmeﬁawvaaméwable Ot/hrea pﬂﬂGE@f parbenation systems (and also
whEY 'ré B tﬁv{(sﬁn% %@é’rﬂ?tﬁwg ||We|nh)r£J ﬂac'\?edn&/& %%H?tthét %I\paenlil/se of a

entlr non- proteln environnen
vegriable @amagmnwm pmgleccas & poly@wdol iK)i is soabination with the

. . y
sﬁlga,g\gthg'lnééfﬁﬁd rmeg%g é?{ﬁﬁ?9£¥ﬁﬁ§r%lﬂgf9 ﬁ%‘? Qﬁ{s?stém %ﬁ@&%galnst
exeassive iforin produltiorpr Bdeistsurpisingtasome szLui; e@lnaﬁllyabahﬁvedhat single
siiEat8d hh&’ Q%/%H?tg%'f c&%&h%dﬁ@%ﬁ%@al{ Pﬂg)mgéhvﬂwégaﬁ%@ﬁectsm has
an enhance synergistic eraction I's surprising
been fovd naplel bectheicesss, and particularly so when | ooking

at carbonated m | k beverages. The inventors originally
conpr ehended that through the use of a specifically
Thaagtifosth eimpgiséios iactasding 4¢ thel iydintien glusies siiem evhickFIoa be
pée?ggﬁhla'nm bf t%twgél?gﬁol.ﬁﬁ bi & 9@&?‘%’8%&% cdrisitldRe More

em of excessive foam form
prefephlydbe silica mrtb@wbwig be@atwﬁﬁmaahogm %rachdeoki Hg. dhe silica can

oSt B in By SRR R B TR DT 0o Pl
cowaercialiyange of car bonatl on systens (and al so when
repeated in the sane systen). The inventors have now

found that the use of a ve%et able oil and a
Peefatsiblydhe onlyplybyighiy ésoprefeab xpalpygBSha@ne wiyePl, (PERS) /polypropylene

gé@gb(b CBBOI%EPmB(hﬁ ﬁsfuh @re‘@r éﬁbt"}?éc ngftﬁéggﬁérotpylene

I‘ risin consi st ent
glygel lﬁ@bmdx?@@@ @hd ehef Mﬁ\h@fﬁh@egw@ﬁhwlﬁne Thcel is s abautfiQ0si.@c PEG

o, FURRHL B89 i BELAE Gl iap) Ok easihl £ o

peeigrceameunt. of Thite ah@\g 18%e rCdrabinationgtof PEGH PChendtBSE. are also
pggé‘v‘trlé“fﬁé‘ ﬁ@lgﬁm&ﬁéﬂou% gérﬂ'n{‘Qn E&ohﬂ@of'b%&?éé‘h‘ a%ut 10% to

udes W esent 1 n an
abéutiinekthe sbowesition, amie amﬁwbwm%vwemat@% @@%wdtab@n’c 70%, or

§u{‘%rf§/r‘{s{@gaﬁd%&ﬁ5b/°rca content shoul d be between

out he silica can be provided in
any suitable form (such as an enulsion) that is

Tﬁsa&in%@bsﬂ%ﬂiéaﬂbélgo 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
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%.
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commercially. Preferably the polyglycol mx is
preferably a pol yethylene glycol (PEG /polypropyl ene
w@bkopco2120PPG copol yner mx. It is further preP@r/Nezho6/000211
that the MV of the pol ypropyliene glycol is about 2000
and the MWof the pol yethylene glycol is < about 600
It(s pesferrerEBab @) vedetaticheil ist didrighpdeyide ySadh eilsxinglade canola, almond,
i hel I ester £V ' .
o R e o ¥ RNUEPE LT S Bafbua ool EEIGbuh To fhe skiled
PePEGE. RP®nthdil RGEless ovisgbg® oih @nd iaseconTistenty lopegryed ko result in the
4l d re [ e %
fozrg%tb{{n ggﬁ/g@]g ?ﬁ%grlgogetggtlaﬁi o;gysngl#%@gst {he P&Jﬁ%mép s‘ic}eg during
carbonation 0 %llzolld p@b‘omewa@equetelxb@mvvbfémeattﬁomtovw%ralmdaerformance) in
0
thgtf&lﬁ]ﬁiléfﬁ)é% U&ge&per aFt?éthéh g@dbé %g%,n?ﬁd;&ogfg S0 éﬁF%érSB@ between
2Gheud 80006cIf be heedant i foam conposi tion. The antifoam
conmposition according to present invention can
therefore be seen to include a m xture of the
Seell campasiions mpem berrsfount binthe inventérsitd beisnprisiaglyd¥ghlyieffective in

oSU5e A0SR R ThR e 2 Bl P

ol ygly % -
archiilling ofGuch daderage. Propyl ene glycol 0 - about 10% It
is preferred that the vegetable oil is a triglyceride.

Such oils inc[ude canol a, al nond, and sunfl ower oils, .
Peafieragly1 thetianikty 0 this cempesitimmemap ibie)enhgnegsubyd thgeusenafi@mulsifying

%&Q‘lté Qgcif'gé Hee‘ﬂNQ&r t@% T@e@ﬁ% Bb| oky%ﬂﬂlléneesscbrllylna%crﬂUﬁooleate and

was Cconsi s
TwveemaPi onlygweltmﬂeg@ wbé%n mone@ueate)abﬂ e)raigas§ beibsbebont 2% to

abdlf 1660 Iﬂﬂo'asp;ra&é ?ﬁﬁlsﬁl%ﬂa&%yﬁ H%Og}étv&e‘ﬂ knotwh ko ogc?n skilled in the art,

perfornme erence In overa
arpﬂsrmmmmée)lfylng compowIdsu hegt iagaitableve feasgbpdditiyas do not actively

% I
BEE e B0 oL A0 ARRCe REMing ReR 8 LMERCLIRRabie options
thabeeudd by usedbas woeldtberwelkknowe te thepskilledpgrsprhi ghl y
effective in controlling the foam ng of a carbonated

m | k beverage, as occurs during manufacture and
(Al Yol ara@iveh aua v/ ydasisaajdhe 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
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

~ 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
enabling improved processing whilst allowing adequate retention of carbonation to

produce a pleasant carbonated product.
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Preferably, the stability of this conposition may be
enhanced by the use of enulsifying agents such as the

waneensi2f®. g. Tween 80: pol yoxyet hyl ene sor bi t B€IT/NZ2006/000211

nonool eate, and Tween 20: poligoxyet hyl ene sorbitan

nonol aurate) at a rate of between about 2% to about

10% Food grade enulsification systens are well known

t, i i . -

It :9 afsgab?gg%gt'}wé l%ghérrb(fgfl%n%%g éngtﬂ& d tré?é\clgéwlglé rr%%qg‘t%sult in ability to
reieasevéog nesrRaapielyt hd.ealbibble ysizsf amdweelﬁase tromielithi nitlie results in a

R A UIDGF Bboet bR B ANB A arence)

Tperim@ntor hak fowdahat ini verying theadawage balsi (betwfeen ladout 10ppm to about

5@5{% gf"fﬂecg ﬁ’vc‘é Hr%ﬂ :a'i|8rt1J fre geogf tC}‘b rjé%agé:el@dgt#ubble size can be

'e’ car bonat ed
cpratrctllleduAarchmetéecu ha:tdupihle q@ehg@leytdcﬂhe momta‘niss relasised dblaymospheric

|Qui.d d
ol Gk AIRTEEEREAAY Gy 158100, BBOER i e ano
bbestisgjs;:pemﬁaemaam@mm:t errjneue@umh@f maqunlamd sqfhra'rnni@ ini particllar is a

mﬁ' P(etq Hﬂsa% ﬁ{ﬁ%@f(ﬁ Wﬁ YRL | @Efgﬁll éﬁbg%¥¢§c§elﬂ°§arpgﬁilﬁh, adding to
tmgmaiuexmtien@od)fmhawbgta canbmmte,dsweragea ot8 Ibivetidosage rate the
Wepﬂ{éa%lfdg)légeéstﬁ% dﬁﬁg"%ﬁﬁ?ﬁg%\éﬁg@g‘ pﬁ.?%h@ t'or\/a?y the bubble size is an

additiord! respedtaitthé éveation and sallpas it prdﬁmlctton gf camgnated dgverages

HELEHERRA T GRS Bt e ISP OE R 1) g et o
thee prodagiepradicbedf f Qoceein Passesrion pithgcwnpdEiion Hendroprmpehent make-

BBl DTG s G BIEAL B SERRAGP IR b oases
p‘rq@mcta ita fimehthef optisnto deseethter tov @rregiéculas aarrrgatedhprgduct would be well
?. %ggm r&aracy(ﬁl dﬁ%%ﬁﬁss' ng whilst allow ng adequate
0

I'on to produce a pl easant

car bonat ed product. is also of note that higher
SO e AT g iy,

hyidrg phebie asd/of momioaichn naturd. sFurthermers, it haa beerafoayod that the agent or

BBl A AP ART T Bhed B3PRARRsbbe fote WD s RO RGLHEBRY A mpact
omame/onggnolhptmwgag@% aft the fibaltroitkear reitkchased Cprhonaieddisuenage.
50ppm of the additive formulation, the rate of CO2

rel ease and bubbl e size can be controlled. As the
Gegrariaion parpdeaer at amopantdnl theaprddudiien obacarposatedipeedustithat would

bE?(n%H?éﬁlgegklllgd 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.

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
effervescent flavoured milks (chocolate, strawberry etc.) could be created as desired.
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pressure, the audio characteristics (sound) of the CO2
bubbl es being rel eased and bursting can be
woreovpei2es ed. The sound of carbonated soft dri PRENZEN06/000211
particular is a wdely recogrnbsed indication of
adequate, typical and expected carbonation, adding to
Addiitiormll thel inventprevdsdnge it esimgs corvagtienat stebitising @ad emulsifying

| . .
=S 0 e AP AGE el iR L 6 LONBBLEIRAU o e nal
milkibbinék-basest prediagts dddT tfrashamhilkeaip k @sodtastsheirangafiect amthe

e I .
s2Bfls b bt ool SR PHE R BB LR PHERERE- R FER to @ minimum
if phesitlet 8miadl eimesintshen beaddeddft necded (seeUramfies) et {hisdsl not
pr%?eqple%ced. Once in possession of the conposition (and

conpohent nmake up) of this invention, varying the
dosage rate for any particular mlk or mlk-based
ERLARKCE . to find the opti num dose rate for a
—pa'rgrr:ul ar carbonated product would be well within the
ability of a skilled person. For optinal effect the
Iﬂgﬁ%a&rﬁleg%%rrrﬂhkﬁgr? Hpc'i Rtdcdho ?)Foo%gg %sanij??rﬁ rsgb?é' @er%arbonated
1 ' ghly Rydr ophobic and/or non-1onic 1 n nature.
béuaradecusing @ single suafacdaetivefagent Thimexarhple digesinotanclude the
f . ) e et a I .
=G S e o AL sOEE Tl e AR ARF S lhier
speaifjsdhealtie berndfitt Bactf addilionsirhay, bowavérkbd asedif dasiteonat ed
- beverage. Carbonation can occur at any point in the
production of a carbonated product that woul d be known
Theingreslierits bBhathepeelgtive qu@amtitiesiat therpregaratiorsof teetduicibatich prior to
. . ] ¢ _ ey
ULirAOGRRAARA Bhcordl PO bRl TFE 100 iR FhalTiher be fresh or
pastewised evhpleswelkim odlkbermaay loerecombiiedtimnedhbledr skim fxsvders

8RR L SR S R DR AR 185 K o
sgimshoPrith sire & refatédhtodhe faciities evailablei yaiditioo rathe and éypes of
: I ' : f
TEES SREB M e e PR 2B (EHARL SRonce
carbonated at the point-of-sale. Aternatively, the

L1 - .sold separately with instructions
T?%ﬁ@%@é%e?@a&??ﬂ%%s (e.g. supermarket type mlKks)

pri oButrose réferakdy e gratiels ef R ts@ 8%t wivl avour ed
m | ks . (606 te, strawberry l.d,be created as
desi régéfﬁﬁd%%t?onal ly the i nveﬁ?g/? 2%§§%f\g/dnd t hat using
convEatame dbvastr dlisivid)si ng and 8rmdPsiofQRoiy vagent s (e. g.
carr g&g@}q , xant han gum et c) 0t0|6§5/o %%é‘%’mﬁ\?m ribute
viscosity to the final ' '

AF9020 4ppm to 10ppm silicone basis

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

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
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mlk or mlk-based products (UHT, fresh mlk etc.),

al so has a strong effect on the stabilisation of foam
weemnoprexiuct s shoul d preferably be avoi ded orP&ENZ2006/000211

a mnimmif possible. Small 1anmounts can be used if

needed (see Exanples) but this is not preferred.

sittcaigpthe anly ractive geedient| gaAFeoza)l tat thersyateth mwesifodnd o be less
rtﬁ 581@%%9 R aé‘ Pa"\s?s@ér%tg kfr;ve%aoco%e(ﬁ? @%ﬁﬁg@@ gfr aaf'? ?Oaaw lngredlents

sing a sin active a
aslotowdadl bydlahqdmbn@daff 696@1 Ueéd fnoExanﬂgAem@ a@ge’hb%iow or as provided in

[ I pl enents, or other conpounds to deliver
EQ%B'IS%H&H% %Wt h benefit. Such additions may,

however, be used if desired. The ingredients and their

E%gll,@;é ye quantities for the preparation of the l[iquid

rior to UHT and carbonation processes are
provided. The liquid mlk may either be fresh or

RS REE Sl B oyt Bk B SRBRLE s ur
carbenaigd bewtrage using adsonristare mix Rhcsklife QT £200) f surfaesactive
é&ﬁt;AT lg §9|lnblgi§%og% Iﬁg{ ﬁﬁagé ffe éd%htfo‘ﬁl cf?tfcﬁ'gfa/ﬁ'@ ay%ﬁts ?utrmonal

acilitires a tion rates
séprieroents g, otkarsempainds tardglivaslacspecifindeaith eenefit. nigaimeuch

t weference To the prepared |iquid
a@& %ﬁgyBgﬁgﬁ)lﬁgé %r eferably fine grade) 2.0%to 8.0%

vv/v Sodi um C|trate 0.2% to 0.6% w v Caranel flavour

T&;Lﬂm%téogw Eﬂrc'i_’()/&c Jal Q: ?n%ré]’nétfn lngFér?]J‘ég}baSn Qh%ﬂ%@&?néb BR8%B00 are

ugleravire Rbodaﬁd@pa:td@c‘agarwnpwn ferousenigunos-fbed Bpplications however this
pFBd%Pgéfé bé’éh u a’te%r WH’IH %’&f |La‘a@ é?)fm nEn@dﬂg%se V\Ath pg[otemaceous

I ngredi ents. rocess and according to sta
puductsnglichaas oMk taeed prmptswsentlmlbﬂ@kaww apdritsoefficaaynsurprising

![vg?{%e bbrPELME Fund: Vﬁ]e%q%(ﬁ?ﬂ%%%@t“%%?pf (G2, On

urther review, It was m | k- based
products includi ng AF9020 di d not

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
colour ingredients may be adjusted to market preference.

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

Fructose 2.0% to 4.0% wiv
Hydroxymethlyceliulose 0.02% to 0.08% w/v
Sodium tripolyphosphate 0.025% to 0.10% wiv
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

Rhodoline® DF 5900 10ppm to 45ppm
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perform adequately on a consistent basis. Just adding

a silicate based agent (i.e. wheresilica is the only
waearez120hgr edi ent e. g. AF9020) to the system MeBENZ2wd00211

to be less reliable and not as consistently effective

as addi ng a conbi nation of antifoamingredients as

Mbx¢ with dentieny nrIfSHRIE iagisgtion tOBNS9e GulLdissdlutionRodmpr dispersion of all

: or as provided in Exanples 4 to 8 bel ow

a@%%#ngﬁkﬁF% this exanple a preferred fornulation and

nmet hod to produce an anbi ent stable UHT carbonat ed

, _ . i p :
PRESS) 247 el PRoRi R REAL YT chl ARl o frabipes Preferably
canponaiife levrd isceRiveevd Sahdfidd pad yolwgeagkh®s, nutriti onal
suppl enents, or other conpounds to deliver a specific
health benefit. Again, such additions may be used if
Examipled. The fornul ati on and actual conponent
ingredients in the Rhodoline (r) DF 5900 are unknown.

Rhodal i ne products are known for use in non-food .

Irathis @x@atpled furinenereégrredfpenatinnand meltbod éeprofideman ameignt stable
! _ . oFaLe)

T bR OB Dot Al SR PP B PRk

agiveragfntsahbisiexemeplefdoea gt iwaluge thsi adgitipinag fortifymgmgents, nutritional

f - . T "

e PR AT KA e o sctons

mayésausgdi on of the liquid batch prior to UHT and
carbonation processes are provided. The liquid mlk

may either be fresh or pasteurised skimmlk, or may
The ingsedienss aad tHeiropiativg avanstiesetor (herrreparativryof the liquid batch prior to
TR Soh i Bk s T R e 98 e o
pastpatised whle areskinaiki e reay be sgdoatined i Whplerer siinesowders

(;?r@férét}fdméta%séd) ?%@%;elgﬂﬁaleﬁ{’@éﬁﬁé b nﬂaﬁo&%ﬁéa y 11.6% to 14.0%

I ngredi ents may usted to market pre re#
soligs). pBelghsizg i4 iedpieditonthe kacilitigs agri@ples e‘\GFC#mO@fféﬁea@W tyies of

ARG, et R L B R e e st reference

tripol yphosphate 0.025%to 0 .10% w v
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Tropical flavour (liquid) 0.2%to 0.25%v/v Ponceau 4R
0.001%to 0.003% w v Exacol Yolkine R 1873 0.001 5 to

w@2008%529F v Rhodol i ne(r) DF 5900 10ppm to 45pphdd/NZ2606/000211

gentle to noderate agitation o ensure full
di ssolution and / or dispersion of all added
Torig prépereddiquirmaieads: and pack according to standard

UHT aich Ga1BaRALip, LAt coso i & gbably car bonati on

| evel 4.0 gas volunes of CQ2.
ExamBodiug ¢itratehi s exanpl e a f@r&"/héqoﬁf’/te\fvé/rred

forw/laﬁﬁ)bﬂg qlbdgi%gmd to pro% gg?l\ﬁ\pt stabl e

UHT carbonat rage using a proprle ary mx
(Rho@axbwnnHT(r) DF 5900) of suffQid&s ol DL adents. This

exan@hgdgll%%slﬁoggobncl ude the qggbrlhl QQ? mfortifying

agents, nutritional supplenents conpounds to
deliver a specific health beneflt. Such additions may

; i
h@?w\{ﬁ ﬁgntl mg?%?,ét%%gﬁ?%ﬂ@%ﬂﬁ%?@[ %ugfc!é@dnre}%g?%?ﬂkbé#?o% of al
addet maml on processes are provided. The l[iquid

mlk may either be fresh or pasteurised whole or skim
mlk, or may be reconbi ned from whol e or skim powders

P(rcpnees enébagk acm;tchmg fosstan dard UtHeandpareriadion pessticass Preferably
cEMBRERU 18 l‘i)%‘bé&\tw%éé)ﬁ? 'Ar¥ﬂ41€r é{%l@mééof’?f psol ids). Batch
e 0 acl P abl e.

sSize'is re I es aval Addi ti on
rates and types of flavouring, sweetening and col our

t . a
BB DR LS R L L B REERSORRS of foam
agd &oth) pradaskion wvhie 0saining 18 desiradadfieresee®e2% t o 0. 6%
wv Vanilla flavour (liquid) 0.10%to 0.35%v/v Brown
HT 0.000%to 0.002% w v Rhodol i ne(r)DF 5900 10ppmto
FABIRRVEXAMRLIESgent | e to npbderate agitation to ensure
full dissolution and / or dispersion of all added
i ngredi ents.
The following Examples were conducted to determine the metes and bounds of the

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 performanbe of added
mixes (i.e. the antifoam compositions) to mitigate foaming could be accurately predicted
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.

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.
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
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Process and pack according to standard UHT and

carbonation practices. Preferably carbonation |evel is
wheiorezno?. 5 and 4.0 gas vol unmes of CO2. The pPOONEZ2®6/000211

produced in Exanples 2 and 3 iad effective and

consi stent control of foamand froth production while .
appeaipngenyercheoteds The bty e ihesasisied enixeURTPERSFDENOPEIRG foaming

i I r et t r o
e 3 L nrtFOPAERS T CrbaRNA, S SRRl IR lfe xent
ceuld css spredictadi iy tRhdgbRviaer ©Of yth©RM#ooox (dsimgi beitle dilingf prior to
c?r%%ﬂét?ori ncluding silica) as the antifoam agent. During

he course of devel opnent, the inventors found that

the performance of added m xes (i.e. the antifoam -

i.ons

PRRERREsy At ghodgh S bAThE vOfRRHA MolR tihefin SR AL oK the rate
obfoatrhiereakdoving with theerigrgsmiisite @bilityetd hald darbdnationagiehen '
subj ected to carbonation. This has enabl ed | aboratory
scal e evaluations to be conpleted and on the basis of
Ablimeviatiapsir i ment s the i nventors have been able to
determine m x performance at various addition rates.

The fornul ated m xtures were neasured by wei ghing, and
Pedd epolyathytspelglycob chilled low fat (1.5% mlk. This

id. ' Lnto bottles and carbonated accordi ng
ﬁtﬁéi'g)f)%?og&'sebé%g/sc?labl i shed and standardi sed net hods,
RGH: mylyglycerot estensish fatttiagidsde i nj ecti on under pressure

jnt Lldied mlk system Follow ng carbonation,
ﬁ%dﬁgpgggﬁgg&#el ease, 200g of the carbonated m |l k was
Siiicaresubision eordains adteatlicd cyl i nder using tared bal ance.

The total volume of the mlk (foam + |iquid) was

recorded, and then recorded again after 30 seconds.
Bxampiedof foam rate of break down, foam

V] AL} P e AR PR AR T RBBr U T

foam ng and frothing and to permt successful

carb .43, were apparenrjy, and to sone extent coul d
be p%i%;lrsﬂgnm t he beha\r;)’itocé)ur of the mlIk m x during
bottle Tl @rior to cgebonation. Performance was
judged o the vol ungoof foam formati onsg,n
pouring amghbd qate of f@gm breakdown, with the
prer %‘ﬂi&%%”uﬁ’si@% ity to hgbd carbonation a given.

100%

Example 5
When added to the beverage at a rate of approximately 20-50ppm:

Almond oil 50%
Copolymer mix:
PEG 600 10% 20%
PPG 2000 10% °
Tween 20 5%
Silica emuision 25%
‘ 100%
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Abbrevi ations: PEG pol yethyl ene glycol PPG

pol ypropyl ene gl ycol

PCGE: pol yglycerol esters of fatty

w@eid®2R& propyl ene glycol Silica emrmul sion coPCENA06/000211
20% silica Exanple 4 Wien addéd to the beverage at a
rate of approxi mately 15- 50ppm Canola oil 30%
ol l yynmeerr mm i xx:: PPEEGG 440000 2200%% P. EG

V@%&%@é%w@%@%’ e A

rate of approximately 20-50ppm Al nond oil 50%

Copo PEG 600 1 PPG 2000 10% u / 0 Tween 20

5% bpgﬁc{é’fé& ion 25% 1 86‘{ arrpl e 6 Wien added to the
G'"z

bevera e doate of ap%gm mat el y 30-50ppm
10% 28%
PPG 2000 8%
Tween 80 2%
Silica emulsion 20%
100%

Example 7

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

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

100%
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Sunfl ower oil 50% Copol ynmer m x: PEG 200 10% PG 10%

28% PPG 2000 8% Tween 80 2% Silica enul sion 20% 100%
wex@mpteoy When added to the beverage at a ratBCDNZ2006/000211

appr oxi mat el y 30-50ppm Canolia oil 80% Copol ynmer mi x:

PEG 400 7% PEG 600 3% 15% PGE 3% Tween 20 2% Sili ca
Exaroples of resuits 0% Beinfiaé d@maheinatadte effectivenessef, theatpemulations

; approxi mately 30-50ppm Al nond oil 50%

p@%‘g%?;ﬁ%’%qx PEG 200 10% 20% PEG 600 10% PG 10%

Silica emul sion 20%

Tabie 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
o] 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
bubbles initially

Comparative Examples

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

successful, such models include:

Example 9
When added to the beverage at a rate of approximately 15-50ppm:

Canola oil 80%
Copolymer mix:
PEG 200 5%
PEG 400 5%
Silica emulsion 10%
100%
Example 10

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

Canola oil 50%
Copolymer mix;
PEG 400 10%
PEG 600 10%
Tween 20 5%
Silica emulsion 25%
100%

Example 11
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100%kxanpl es of results fromtrials that denonstrate
the effectiveness of the fornulations provided in
waaimre21205s Tabl e 1 Conparative Exanpl es A nunmbePCDNZ2006/000211
nodel m xes did not perform &lequately and coul d not
be consi dered successful, such nodel s include: Exanple
Véhenresided thitbe beyenage abeaveaie of eprioximately 85-§Pppm:
approxi mately 15-50ppm Canola oil 80% Copol yner m Xx:
PEG 200 5% PEG 400 5% Silica emul sion 10% 100% Exanpl e
10 Weenflovddell t o t he bevéP¥ge at a rate of
appr Grpotwmer Mix5- 50ppm Canol a oil 50% Copol yner m x:
PEG 400 10%CPE® 600 10% T@ken 20 5% Silica emnul sion
25% 100% Be&d® 11When a8%ed to the beverage at a

rate_of appCGoR00fately 2528¥ppm Sunflower oil 50%
Copol yner m x: 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)
9 40 550 530 Fine, creamy, stable foam
10 30 560 540 Large bubbles on carbonation. Stable
fine foam
11 40 510 490 Very creamy foam. Stable
AF9020 40 550 550 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.



PEG 200 10% PEG 400 20% PPG 2000 20% 100% I n contrast,
exanples of results fromtrials that denonstrate the
w0 p@7ervs veness (foam produced is stable) of PCT/NZ2006/000211
formul ations are provided arelin Table 2 . Table 2 The
i nventors have therefore shown that there is a
Alyzaughdinik mveuﬁnrdnaﬁdnae@rde@ﬁibﬁﬁmomam@mmpimnlv eod with reference
) . I .y
to %d%g%% dfl d{@@% tlﬁer%’@’ :ﬂaﬁé ?C%% gng}st%% kﬁa? ?ﬁ%ﬁf&?@%ﬁﬁ tféngpovements
map bpmwtrwutéem fgon e $cope oispikit tfdbe ihvbriicer asgdefined in the
attﬁ@d table foam ng characteristics. Such
arac erlstlcs i nclude a controllable foam ng, or
frothlng, response as well as retaining a desired
ef fervescence. As can be seen, the AF9020 failed to
result in adequate foam ng control, (indicative of
| ack of consistent performance) as did comnbi nations
not meeting the requirenents of the invention. G ven
the simlarities of result between the fornulations in
Exanples 4 to 8 and that observed for Rhodoline (r) DF
5900, the inventors believe that Rhodoline (r) DF 5900
al so includes a conbi nati on of the conponents, or
simlar, as found by the inventors to be consistently
effective. Wiile in the foregoing description there
has been nade reference to specific conponents or
i ntegers of the invention having known equival ents
t hen such equivalents are herein incorporated as if
individually set forth. Although this invention has
been descri bed by way of exanple only and with
reference to possible enbodi nents thereof it is to be
understood that nodification or inprovenents may be
made wi t hout departing fromthe scope or spirit of the
invention as defined in the attached clains.d ains: 1.
A conposition for addition to a mlk or m|k-based
beverage, the conposition
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i ncluding the foll owm ng conponents, on a ww basis
(wherein the conponent anpunts total 100%: 1. Silica

wheioreenoabout 1% to about 10% 2. Veget abl e oP€T/NZ2006/000211

bet ween about 20% - about 90% and 3. Pol yglycol m x
bet ween about 10% - about 90% 2. The conposition of

-Olaimhen 1 wherein the polyglycol mx includes

pol yet hyl ene gl ycol, polypropyl ene glycol and/or a
pol ygl ycerol ester of fatty acid. 3. The conposition
10f C|A8¢dmdosﬁzlbn Forvdoritien o b Meilkfop Ihﬂkltﬁfseai) be\femagé] gie composmon

aboulnoRBIAS 7o YARBTEERATREeD Bn bR Y1 2PN 1 UHE L coRgonen

pol ygmtemts tBlaMG)G%)a pol yet hyl ene/ pol ypr opyl ene gl ycol
copol ymer mx. 5. The conposition of any claim2 or 4

wherein the MVof the polypropyl ene glycol is about
2000. 61, E%a%ét%bﬂébo@m%fto@bamtmom or 4 wherein the

MWV of the ene coI < ab 600, 7. The
conposi £i r?gs%%i?ngﬂl Qﬁﬁ‘é‘e zb?c/"’e gg&éi Hi%s wherein
the pl oyglpapelychl m;xltfetwémubuauo%o@mbuwmr ature. 8.

The conposition of any one of the preceding clains
wherein the vegetable oil is a triglyceride. 9. The

xonpsmet c&ﬂp&fnoanaf €l8ien qfwhérempfrecwyglgcanlm NBCludeey pollyethylene
vege le ol a

n e or nol a

or al HPBWPFOP_XJG”@ ﬁ‘yﬁ{’]‘cﬂf‘gé’é anﬂ?yg&qgr tﬁhpfﬁﬁ%ﬁmgf a
carbonated m |k or m|k-based beverage, the process

i nclu t he step_of ad sition includi .

dhe el APRER AR G RIS o £ WERaE M@@ﬁ%dﬁ*ﬁ@” includes
CoNPQREiier”gnbdt B drodradurt ©0BRtwedn 0SI abouid10®t ween about

1% to about 10% 2 . Vegetable oil between about 20% -

about 90% and 3. Pol yglycol m x between about 10% -
@boutThiR0%omposition of claim 1 wherein the polyglycol mix is a

polyethylene/polypropylene glycol copolymer mix.

5. The composition of any claim 2 or 4 wherein the MW of the polypropylene glycol
is about 2000.

6. The composition of claim 2 or 4 wherein the MW of the polyethylene glycol is <
about 600.
7. The composition of any one of the preceding claims wherein the ployglycol mix is

liquid at room temperature.

8. The composition of any one of the preceding claims wherein the vegetable oil is a
triglyceride.
9. The composition of any one of the preceding claims wherein vegetable oil is any

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

10. A process for the preparation of a carbonated milk or milk-based beverage, the
process including the step of adding a composition including the following



10

15

20

30

35

in an anount effective to mtigate foam ng and/ or
frothing in the beverage as a result of carbonation.

wda 2007/0ke0pr ocess of claim 10 wherein the conmpoRCT/N&RN06/800211
added to the carbonated beverage in an anount of
bet ween 10ppmto 50 ppm 12. The process of claim10
or 1tompenssis oh leew/porgsissiwhiecsin tedeohropentamaunieiotajd 00%):
Rhodol i ne(r) DF 5900. 13. The process of claim1l0 to 12
wherein the mlk is a mlk substitute or mlKk
deri Yat i v8ilicd betwEre apruaicEs ¢o alpout[189am 10 to 13 wherein

t he | k géﬂf? nuts or
grai gls 1%/39#%8! O!%%&(Jse%ggfb%ntm 8&? lea\/\ﬁer ein the
mlk3is i ﬁ‘oaglfyc@srmx bemEenEBbut 6% peboldgre®fe.f orm 16. A
stabl e carbonated m |k or m | k-based beverage, the

beverage, including on a ww basis with respect to
eachiroartnam,ou(ﬂt effextive tamitigatel @@HYing and/6r frothingbietthe daverage as a

abou 10% 2. Vegetable oil between about
20% ?esjug/ ?argg'?/éitoand 3 . Polyglycol mx between about

10% - about 90% in an anount effective to mtigate

ﬁ oamrﬁg g?cﬂ*?%so?sf Jlén%t ﬂj volgereﬂw the mal)é?tloq{ is @dh%& Qnatﬁs %arbonated

be ver beverage 1 nclu

i ncl bdvenrgge ioranzanguit b&lsetweem cbOapmcbct 5<D pptfn 100% 1.

Silica between about 1% o about 10% 2 . Vegetable oil

bet ween about 20% - about 90% and 3. Pol yglycol mx

1Ret wéba paivess ofldditn- 10adrolit wisdein ther campesiiumaddefite ttel heyerage is

to nh%?&hgab??‘gb%g and/or frothing as a result of

car bonati on. met hod of controlling, in a mlk or
m | k- based car bonat ed beverage, the retention of CQ2

130° P THE ﬁPo%%Qs 50 AR RERBNE iferBh 8RS WK is 4 Al TBARATe or milk

derlva’nve

14. The process of claim 10 to 13 wherein the milk is, derived from animals,

legumes, nuts or grains.

15. The process of claim 10 to 14 wherein the milk is in a fresh, UHT, ESL, or
powdered form.

16. A stable carbonated milk or milk-based beverage, the beverage, including on a
w/w basis with respect to each other, (to a total of 100%):

1. Silica between about 1% to about 10%.

2. Vegetable oil between about 20% - about 90%; and
3. Polyglycol mix between about 10% - about 90%.

in an amount effective to mitigate foaming and/or frothing.

17. A milk or milk-based beverage, the beverage including a composition including,
on a w/w basis (to a total of 100%):
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the step of varying the anmount of a conposition
including, on a ww basis (to a total 100%: 1. Silica

whedomeenoabout 1% to about 10% 2. Veget abl e oPCT/NZ2006/000211

bet ween about 20% - about 90%s and 3. Pol yglycol m x
bet ween about 10% - about 90% that is added to the
beverage to mtigate foam ng and/or frothing. 19. A

mlk, or mglk- i.ncl.uding Rhodoline(r) DF
59001i n gﬁhlgﬁggﬁ%%é‘%%ég{%gotag&f#t%i/‘gat e foam ng and/ or
frot Bi ng ¥sgetablesnill betwdencatyonbAatsi-aout 90%; and

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

in an amount effective to mitigate foaming and/or frothing as a result of

carbonation.

18. 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 (to a
total 100%):

1. Silica between about 1% to about 10%.
2. Vegetable oil between about 20% - about 90%, and
3. Polyglycol mix between about 10% - about 90%;

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

19. 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.



