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(57) Abstract: An acid miscible cream liqueur comprising a fat, an emulsifying agent, a stabilising emulsifier and alcohol is dis-
& closed. The cream liqueur may also comprise sugars and polysaccharides. A floatable cream liqueur can also be provided by adding
&, fluid gelling agent. The acid miscible cream liqueur is suitable for mixing with acidic liquids to form an acidic cream liqueur. The
acidic cream liqueur can also be prepared by adding an acidic liquid during processing. The cream liqueurs can also be carbonated.
The invention also relates to a process for preparing an acid miscible cream liqueur, a floatable acid miscible cream liqueur, an acidic

cream liqueur, and a floatable acidic cream liqueur.



WO 2006/079664 PCT/EP2006/050569

YA Croam Ligueur”
tntroduction

The present invention refates to an acid miscible cream liqueur comprising a fat, an
emulsifying agent, a stabilising emulsifier and an alcohol. The invention also refates o
a floatable acid miscible cream liqueur, an acidic cream liquaur, o floatable acidic
cream liqueur and a catbonated cream liqueur.  The invention further relates to a
process for preparing an acid miscible cream liqueur, a floatable acid miscible cream
liqueur, an acidic creom ligueur, and a floatable acidic cream ligueur.

in the specification the term “cream liqueur’ refers to any alcohol mixed with a fal
One of the main problems with cream liqueurs is that they are unstable ail-in-water
emulsions wherein their inslabifity is padicularly exacerbated by \he presence of
alcohol, A further problem with cream liqueurs is that when mixed with water-based
liquids they are inherently unstable, therefare necessitating the addition of one or more

emulsifying agents.

Casein. an emulsifier oblained from milk prolein, is regulary used buacouse of its
excellonl emulsilying properties.  Casein micelles have a positive charge which
causes (hem o repel each other when suspended in o solution of neutral pH and 10
surround fal globules in the cream liqueur which ara therefore kept suspended in tha

water based Ikuids,

UK Patent publication no. GB 2 145 111 discloses cream based hqueuwrs and a
process for thair production,  The cream fyuaurs comprise one or more alcoholic
products, cream, water, carbohydrates, one or more substances selected from citie
acid and salts thereof and ane or more caseinates.  The emulsion stability of the
cream is improved by preparing a protein pre-mix of a salt of citric acid and caseinate
in waler to provide preferably sodium caseinate and mixing the sodium caseinale with

the cream o provide a cream with better emulsion slability.

UK Patent publcation no, GB 2 261 676 discloses a cream based liqueur compnsing

caseinate in the fom of sadium caseinate  having a consistent product stabifity. One
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of the disadvantages of casein, however, is thal it only maintains slability under certain
conditions. For example, casein is not stable and precipitates under acidic conditions
and therelone is unsuitable for use as an emulsifying agent in a cream liqueur intended
(o be mixed with acidic liquids or in a cream ligueur which is itself acidic.

Thus, there is a need for an acid miscible cream liqueur comprising an emulsifying
agent which is suitable for mixing with acidic liquids. There is further a need for an
acidic cream liqueur which will retain stability alter preparation.

Statements of Invenlion

Accarding 1o the invention, there is provided an acid miscible cream liqueur

COMprising:

afal

an emulsitying agent

a stabilising emulsilier, and

aleahod,

characterised s thal;

the emulsifying agent comprises an acid stable protein.
The advantage of using an acid stable protein as an emulsifying agent is that the
resultant cream liqueur will retain stability under acidic conditions.  The acid stable
proteins act as emulsifying agents by enrobing the fat globules therefore allowing
the eream liqueur 10 mix wilh acidic liquids. Furthgrmore, even after mixing with
acidic liquids the proteins retain stability and continug Lo enrobe the fat globules and

thus prevent the fat globules from coming out of salution.

Preferably, the acid slable protein is selected from (he group comprising one or more
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Of whay protein, egg albiumin, boving serum albumin, mammalian laclations, blood

protein and blood serum albumin,

Whey protein is a particularly favourable type of acid stable profein as it is a by-
product of many dairy production processes and in parlicular lhe production of
cheese and caseinate and is thus a cheap and plentiful source. Furthermore whey
profein does not produce any offflavours which other profeins can bul rather
imparts a rich creamy taste to the liqueur and thus improves the palatability and
organaleptic properies of the resultant product. Ideally, the whey protein is sclected
from the group comprising one ar more of whey protein concentrate, whey protein
isofate, hydrolysed whey protein, and whey protein parlicles.

Proferably, the acid stable protein comprises micropanticulated protein particlas having
an averaga diameter of less than 5 um in a dry state. Further preferably, the
micropanticulaled protein particies have an average diameter in region of botween
0.02 pm and 3 pym in a dry slate.  An average particle size in this region is
advantageous in Lhat the protein particles can more easdly encapsulate the fat
globules and act as an emulsiier,  Additionally, particle sizes in this range have been
fount to impart more desirable organoleptic characteristics to the overalt product.

Preferably, the stabilising emulsitier has a hydrophilic-lipaphilic balance (HLB) value
of at least 7. Further preferably, the stabiising emulsifier has a HUB value in region of
belween 10 and 20. The advantage of the stabilising emuisifier having a (HLB) of this
value is that the stabilising emulsifier will have hydrophilic properties and (hus provides
an improved oil-in-water emulsion resulting in & better inferaction between the cream

kqueur and any water containing acidic or non-acidic liquids.

fdeally, the stabilising emulsifier is selected from the group compnising one or More of
sucrose astors, palysorbates (tween), polyglycol esters, sodium stearyl actylate
(SSL), lecithin, lecithin derivatives, glycerol monostearale (GMS). polyoxyelhylene
sorbitan monostearate, polyoxyathylene sorbitan monooleate, ryeto polyglycerol ester,
ethosylated monoglycerides, glyceryl esters, polyathylena glycol 400 monostearale,
polyoxyethylens-4-sorbitan monolaurate, polyoxyelhylene-20-sorbitan monopalmitate,
patyoxyelhylene-4Q-stearale, sadium oleate, sedium laund sulphate.
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Preferably, the fal is selected from the group comprising one or more of milk fat, butter
fat, butter o, vegetable fat and animal fat. The advantage of using milk fal is that the
resultant acid miseible cream liqueur has improved erganaleplic progartias,

According to the invention, there is also provided an acid miscible cream liqueur which
{unther comprises a polysacchande. Preferably, the polysacchande is selected from
the group comprising one or more of high ester pacting, carboxymethyleallulose,
microcrystalling cellulose, propylens glycal alginate, xanthan gum, kappa
carrageenan, and iola carrageenan,

The resultant creamn liqueurs have been found to have better product textures by the
addition of a polysaccharide. The polysaccharides bond wilh the whey proteins
generally by eleclrostatic bonding which has the effect of reducing or prevenling
protein - protein interaction or coagulation within the cream liqueur, Protein ~ protein
interaction can result in geling of the proteins causing the liqueurs 10 thicken
excessively resulting in an unsightly gel-fike substance within the liqueur. Coagulation
of he proteins on the other hand results in “specking”, which is effectively specks or
small lumps of coagulated protein in the liguour. Thus the addiion of polysaccharides
reduces qelling and “specking” which resulls in a smoother liqueur.

Additionally, the polysaccharides assist in the enrobing of the fat globules, The
polysaceharides bond with the proteins by electrostatic bonding 1o provide a thicker
and stronger prolein enrobing layer around the fat globules thus producing a cream
liqueur which is moro stable against creaming. This also has the advantage in that #t
allows for a higher percentage of fat to be used withoul having 10 increase the amount
of protein required.  Funlhaimore the polysaccharides have been found o absorh
some of the water in the iquewr thus resulling in a dcher and creamier liqueur.

According to \he invention, there is further provided a flostable acid miscible cream
liqueur comprising the acid miscible cream liqueur and a fluid gelling agent,
Preferably, the fluid gelling agent is a hydrocolioid gelling agent. Futher preferably,
the {luid gelling agent is sefected from the group compnsing one or more of gellan
gum, peclin, agarosa, camrageanan, agar, locust bean gum and algnate,
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The advantage of adding o fluid gelling agent is that it forms a matrix which
gncapsulates both the fat and the alkcohol in the cream liquewr. This has a further
effect of conferring the specific gravily properties of the fat to the {luid geling agent
thareby enabling the cream liquaur (o floal on both hot and cold drinks. The acid
miscible cream ligueur containing the matnx formed by the fluid gelling agent does not
melt when poured carefully onlo a hot beverage. The matrix formed encapsulates the
faland protects the fat from the heal of the hot beverage,

According to the invenlion, there is still further provided an acidic cream liqueur
comprising the acid miscible cream liguewr and an acidic liquid,  According 10 the
wivention, thore is yet still provitded a floatable acidic cream liqueur comprising the
floatable acid misable cream liguaur of the invention and an acidic liquid, |deally, the
acidic liquid comprises ane or more of a fruit juica and a focd grade acid,

According to the invention, there is also provided a carbonaled cream ligueur
comprising the acid miscilde cream liquor and carbon dioxids,

According to the invention, there is {urther provided a carbonaled acidic cream liqueur
comprising the acidic cream ligueur and carbon dioxide,

According o the invention, there is still furlher provided a carbonated cream liqueur

comprising the acid miscible cream ligueur and a carbonated beverage.

According o the invantion, there is yat still further provided a carbonated acidic cream
liqueur compiising the acidic cream liqueur and a carbonated bovarage,

A by-product of carbonation is carbonic acid. As the acid stable protain is stable under
acidic conditions however, any liqueur or beverage containing the acid stable prolain
will also remain stable when carbonated. The carbonation or aeralion of the floatable
cream liqueur comprising the fluid geling agent will enable the lqueur to have a
whipped head formed by the expanding gas thus improving bath Noating abilily and

appearance.
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The invention also relates W a process for preparing an acid miscible cream iquear;

the process compnsing:

mixing a fat, o stabilising emulsilier, an acid stable protein and water 1o

form a protein fat mix;

heating the protein fat mis;

adding alcohol to the protein fat mix:

homogenising the alcohol and the protein fat mix to form the acd

miscibla cream ligueur,

cooling the liqueur; and

shearing \he liqueur either during or after cooling of the acik! miscible

cream ligueur.

The advantage of heating the protein fat mix is that more effective homogenisation is
carmed oul if the fat globules are hot enough to liguefy. The protein fat mix should be
heated W & temperatwe of greater than 50°C 1o ensure that the falis in a liquid state

prior 1o homogenisatian,

The advantage of adding alcohol al this stage is O provent excess avaporation of the
aleohal an heating.

The fat mix should be homogenised at a sulficient prossure 10 ensure that the fat
globules are small encugh o retain stability under lang lerm storage conditions. An
homagenisalion pressure of 2000 psi or greater which yields fal globudes having a
diameter in the region of between 0.6pym and 1pm has been found to be preferable.
During homogenisatian, the fat glabules are enrobed by the stabilising emulsifier and

the acid stable protein,
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Preferably the mixture is homogenised twice to form the beverage. This ensures that
all of the fat is completely homogenised and ensures emulsion stability throughout the
shelf life of the cream ligueur.

In one embodiment of the invention, the pracess further comprises:

prigr 1 mixing the ackl stable protein and waler with the fal and

stabilising emulsifier, camying out the sleps ol

premixing the acid stable protein and water; and

hoating the acid stable protein and watar to form a hydrated protein mix.
In angthor embadiment of the invention the process lurther comprises:

prior 10 mixing the acid stable protein wilh the fal, stabilising emulsifier

and water, carrying out the steps of.

promixing the fal, stabilising emulsifier and water together to form a fat

mix: and
heating the tat mix,
Preferably, the liqueur is cooled rapidly after homogenising.

Tha invention futher relates to a process for prepanng a floatable acid miscible cream

lguenr comprising:

prepanng the acid miscible cream liqueur by the process of the
invention, whaerein the procaess further comprises:

adding a fluid gelting agent to the acid miscible cream liugur,

cooling the acid miscible cream liqueur to a temperature below the fluid
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qelling agent setting point: and

shearing \he acid miscible cream fiqueur during or after cooling of the

cream hgueur,

The invention still further relates 1o a process for praparing an acidic cream liqueur

comprising:

prepading an acid miscitie cream hiqueur by the process of the invention:
and

canmying out the additional step of adding an acidic liquid to the protein fat
mix prior to homagenising tha pratein fal mix and the afeshol,

The invention further relates o a process Tor preparing & floatable acidic cream ligueur

comprising:

prepanng a floatable acid miscible cream liqueur by the process of the

invention; and

canrying out the additional step of adding an acidic kquid Lo the pratein fat
mix prior to homagenising the protein fat mix and the alcohol,

The invention yot stilt fudher sefates o a procoss for prepanng an acidic cream liqueur

comprsing:

prepaning an acid miscible eream liquaur by the process of the invention;

mixing an acidic liquid with the acid miscible cream liqueur 10 form a

misture;

homaogenising the mixture to form the acidic cream liquear, and
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caaling the acidic cream liqueur,

Detailed Deseription of the Invention

The invention will be mare clearly understood from the following description of the
following pracasses according 10 the invention. Processes A, B and C descibe
preparation of an acid miscible or an acidic cream fiqueur. Process D describes the
preparalion of a floatable acid miscible or acidic cream kqueur,

Al of the equipment used in canying out the process is well known equipment and
accordingly does not require any fusther description.

Process A

The fat, stabilising emulsifier, water and acid slable protein are added to a mixing
vessel and are mixed together while heating at @ temperalure of between 50°C and
05°C to form a protein fat mix. Alcohol is then added to the protein fat mix and the
alcohol containing protein fat mix is homogenised al a pressure of greater than
2000psi at a temperature in the region of 60°C to form the acid miscible cream liqueur,
Foltowing homogenisalion, the fiqueur is cooled o a lemperalure of less than 10°C
and sheared either during or after coaling of the acid miscible cream liquour. In order
to prepare an acidic cream hiqueur, an acidie liquid is added to the alcohol containing

protein fat mix prior 10 homogenisation,

Process B

The acid stable protein and water are mixed together while heating at a temperature in
the reqion of between 50°C and 60°C. The protein is left 10 hydrate for approxmmately
30 minutes to form a hydrated protein mix.  The fat and slabilising emulsifier are
added to e protein mix 1 form (he protein fat mis. Alcohol s then added to the
protein fat mix and the alcohol containing protein fatmix is homoegenised at a presswre
of greater than 2000psi at o temperalure in the region of 60°C to form the acid
miscible cream liqueur.  Following homogenisation, Ihe liqueur is cooled 0 a
temperature of tess than 10°C and sheared either during or after coaling of the acid
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miscible cream liqueur. I this process the fat and stabilising emulsifier can optionally
be added separately o he healed protein mix or can be preheated together with or
without water to form a fat mix prior 1o addition 1o the protein mix. |n order Lo prepare
an acidic cream Kqueur, an acidic liquid is added to the alcoho! containing protein fat

mix prior to homogenisation,

Process C

The fat, stabilising emulsifier and water are added fo a mixing vessal and are mixed
together while heating at a lemperature in the region of between S50°C and 60°C to
form a fat mix. An acid stable protein is then obtained and added to the mixing vessel
and (he protein is mixed with the fat mix to form a protein fat mix. The protein fat mix
is then heated (o a temperalure of between 55°C and 95°C. Alcohal is then added to
the protein fal mix and the alcohol containing protein fal mix is hemogenised at o
pressure of greater than 2000psi at a temperature in the region of 60°C to form the
acid miscible cream ligueur.  Following homogenisation, the kqueur is cooled to a
temperature of less than 10°C and sheared either during or after cocling of \he acid
miscible cream liqueur. [n this process, the water can optionally be added at the same
lime as the fat and stabilising emulsifier or after these components have been mixed
together. In arder lo prepare an acidic cream liqueur, an agidie liquid is added to the
alcohol containing protein fat mix prior 1o homagenisation.

Process D

An acid miscible or acidie cream liqueur is prepared by either process A, B or €. A
fluid gedling agent is added to the cream liqueur. The cream liqueur is then cooled to a
temperature below the setling point of the gelling agent and generally in the region of
hotween 10°C and 30°C. The cream liqueur is sheared dunng or after cooling of the

cream figuaun

An acidie cream hqueur may be prepared directly by addition of the acidic fiquid during
processing and preferably prior to homogenisation as described above. Allernatively,
the acid miscible cream fiqueur may be combined with any consumable acidic hguid
such as a fruit juice to provide an acidic cream liqueur. In the latler case, the ackd
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miscible cream hgueur will be mixed with a fruit juice in an organaleptically optimum
ratio,  The quantity of fruit juice added will fargely depend on the lype and
concentration of the fruit juice. The mix will be homogenised twice at a pressure of at
least 2000psi and coolad, either in a seaked container of by a cooling apparalus such
as a heat exchanger, It will be appreciated that although homogenisation of the cream
fiqueur with the fruit juice will provide a more stable product, vigorous shaking of the
two figuids is also possible. Although the acid miscible cream kqueur is panliculasly
suitable for mixing with acidic kquids it will be appreciated that (he cream liqueur could
also be mixed with non-acidic Kquids to provide a bovesage.

An “acid stable protein” is defined as any protein which retains stability under acidic
conditions. Once a protein loses stability, it will coagulate which wailf result in a large
increase in viscosity. Procipitation of the protein may also occur which will result in
grains of solididfied matenal in the liquid.

The acid slable protein is preferably whoy protein, The whey protein could be a whey
protein concentrate or o whey protein isolate, Whey prolein isolate is of highoar quality
angd contains more protein with less fat and aclose per serving. Tha whey protein
could alsa be hydrolysed whey protain, which is protein which has been pre-digested
with enzymes 1o break the protein down inte smaller peptides and amino acids,  The
whey prolein can also be whey protein particles which are produced by splitting the
whay proteins. Al of the above types of whay protein can either be in a powder or

fquid form,

The acid stable protein can b in a microparticulated fonm and this can be obtained
commarcially, One such example is that sold under the Trade Mark SIMPLESSE®
which is a micraparticulated whey protein concentrate wherein the microparticufated
protein particles are obtained from sweet dairy whey protein concentrate. 1t will be
appreciated, however, that micropariculated prolein can be abtained from any protein
saurce where the protein is substanlially sofuble in its undenatured stale and which
undergoes denaturation and  insolubilisation upon exposure to heat denalunng

temporatures.

Microparnticulalad proteins are manufactured by subjecting undenalured protein to a
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vary strong shearing force, while denalunng the proteins at high lemperature and low
pH. The panicles genarally bave a spherical shape, This process may bo carried out
on aqueous suspensions of undenatured proteins atone or mixed with aggregate
blocking agents which slow down protein gellalion resulting in smaller protein particles.
Sutable aggregate blocking agents include xanthan qum, datem esters, fecithin,
carrageenan, alginate, calcium steary, laclylate, maltodextrin and fructese.  The
optimum processing conditions for obtaining microparticuldled protein have been
found to be a strong shearing force achigved by spinning the undenatuced protein in o
retator al between 850 and 1200 revolutions per minute, while heating the prodeins at
a lemperature of belween 80°C and 150°C under acidic conditions at a pH of batween
3.5 and 5.0.

in the case of whey pratein, the resultant microparticulated whey protein spheres have
a mean diameter of between 0.02 ym and 2.0 pm, with less than 2% of the sphores

having a diameter of greater than 3 pm.

Although the acid stable protein can emulsiy fat and water based products together,
the emulsion is stabilised by the addition of one or more stabilising emulsifiers which
are preferably small motecule sufactants.

The choice of stabilising emulsifier will be determined by its HLB value. The HLB
valug is § numerical value representing \he hydrophilic-lipophilic batance of the agent
Lo, the balance of the size and strength of the polar and the non-polar groups of the

agent.

The HLB value is a well known concept and can be described from o number of
equations. One equation for deriving the HLB value when the emulsifier is a
polyhydric alcohal fatly acid ester is as folfows:

HLB =20 {1-S/A)

Whare S is the saponification number of the ester and A is the acid number of the
acid,
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Whan 8 is undelermined;

HLB = (E+PY5

Where E is Ihe weight parcenl of oxyethylene and P is the weight percent of
polyhydnic aleahol,

When oxyethylene is the only hydrophilic group:

HLB = EIS

HLB values can also be delermined by cloud point titrations (CPT), which determine
the temperature at which an oil begins to cloud as a result of crystallisation under
controlled coaling.

The stabilising emulsitiers further emulsify and stabilise the interaction bebween the fat
globules and the water phase. When the acid stable protein is mixed with the fat mix,
the acid stable protein furlher inferacts with the stabilising emulsifiers and the fat
globules. Quring hamogenisation, an emulsion of fat globules suounded by &
continuous water phase is formed. The acid stable protein and the stabilising
emulsifiers work together (o enrobe the fat globules, Ihus preventing the fat globules
from coalescing and ensuring the stability of the emulsion. Thus when the cream
fiqueur is mixed with an acidic liguid the acid stable protein retains stability, and both
the acid stable protein and the stabilising emulsifiers stabilise the fat-water emulsion.
If Ihe acidic cream liqueur is being prepated directly, this will affect the choice of
stabilising emulsifier, I iLis desired to preduce an acidie cream liqueur, thatis a
ecream liqueur of acid pH which will be stable throughout & commercially viable shelf
fife. the high HLB value small molecule surfactant emulsifier must retain its
amulsifying powers al acid pHs. Best resuls are oblained from sucrose esters,

wolyglycerol eslers, polysorbales, tveans.

If a product which is only acid miscible is required, that is a product which is made,
bottled and transported al neutral pN and which has an acidic likuid added
immediately prier to consumption, any suitable high HLB value smali molecule
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surfactant emulsifier may be used. Best resulls are obtained using sodium stearyl
faclylate SSL. This acid miscible cream liqueur may then be carbonated or have an
acidic liquid added and will remain stable for consumplion.

it will further be appreciated that other oplional ingredients such as sugars can be
added to the mixing vessel when prepanng the liqueurs.  These ingradients are
generally added as the same time as the ingredients of the fat mix. The addition of
sugars improves the organoleptic properties of the cream fiqueur, Sugars also have a

rofe in profonging the shelf life of the resultant liqueurs.

The addition of a polysaccharide lo the cream liqueurs has been found to impant
improved texture 10 the cream liqueur. The polysaccharides bond wilh the acid stable
proteins most often by electrostalic bonding which has the eflect of reduting or
prevent protein-prolein interaction or coagulation. This resuils in a reduction in the
tendency of the acid stable proteins o coagulate (hereby reducing the gefation of
the protein and thickening of the cream liqueur. The addition of polysaccharides
also prevents the formation of specks of gelled protein in the liqueur and on the side
of the serving glass which would be unattractive in the cream kiqueur,

il has been found howaver, that bonding of the polysaccharides will anly ocour under
cetain pH conditions. Therefore if the acidic croam ligueur is being prepared direcly,
this will also affect the choice of polysacchande which can be used. Specifically,
polysaccharnides which wilt retain stability at lows pHs should be chosen. The following
lable indicates the most effective pH ranges Tor each of the polysaccharides as well as

thair most effective addition cates:

Polysaccharide addition rates and pH active ranges:

Polysaccharide Addition Rate (%6) pH Range

High ester peclin 0.5 35-4.2
Carboxymathyfleellulose 0,025 ~ 0.1 4350

Microcrystaliing cellulose 0.05 - 0.4 4.0 - 5.0 optimal, but may

funciion autside this range.

Propylene glycol alginate 0.1-05 29-7.0
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Kappa and lota Carrageenan | 0.005 - 0.1 8.0 ~ 7.0 optimal, but may
funclion outside this range.
Xanthan gurn 0.05- 0. 4.0~B.0

Fluid gelling agents are powable gels. The gelling agent that is used preferably in the
present invenlion is geltan gum but other gelling agents can be used. Gellan gum is a
low acyl product sold under the Trade Mark Kelcogel ®. Gellan gum is considered
heat resistant due W its high melting point exceeding 80°C.

In order o form a gel, the Buid goliing agent must first be hydraled. Hydration may be
provided by the waler in the cream liqueur or the gelling agent may be pre-hydrated
before addition. It has been found that the addition of a fluid geling agent 1o the
cream ligueur in the range of between 0,05% and 0.5% by weight of the cream fiquewr

provides a floatable cream liqueur.

It has also been found (hat by carbonaling the acid miscible cream liqueur efther by
directly carbonating the liqueur or by mixing it with a carbonated beverage that this
produces a whipped head within the floating cream formed by the expanding gases.,
This results in a cream ligueur with improved floating ability and appearance. The
resulting fioating pourable liquid has an inlernal [attice gel structure which prevents
it mixing with other liquids. The Tiuid galling agent has the advantage that it is
formed al approximately 20°C and does not remelt until over 80°C, this means that
temperature fluctuations do not cause the fluid geliing agenl to form a solid gel.
This 1echnology has many possibilities in developing new products which can be
poured giving liquids with a sharmp definition between layers and in the case of
carbonataed cream fiquaurs can be used 1o qive carbonaled drinks or whipped
topping type heads to cocktails or Inish coliees

in each of the processes described, either the protein mix or the protein fal mix can be
heated to a tempematwe in the region of batween 55°C and 80°C. If the protein or
protein fat mix is heated 1o a tomperature of less than 65°C the profein therein will not
denature,  Thus the protein particles will remain intact and will encapsulate he fat
globutes in the cream lqueur thus acling as an emulsifying agent. On the other hand,
if the protein of protein fat mix is heated o a temperature of greater than 65°C and
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more specifically to a temperature greater than 80°C the protein therein will denature.
in this case the denatured unravelled protein particles will form a lattice structure and
enrobe the fat globules mere loosely. Although encapsulation of the fat globules will
oceur at these temperatures, in (his state the protein has lower solubility which may

lead to syneresis in the resullant cream liquaur.

Roth the undenatured acid stable proteing and the microparticulaled proteins have a
particle size of fess than Spm. As the denalured whey proteins have unravelled and
are agglomeraled together, their panticle size is generally greater and is in the region

of between 15 and 175 pm.

The resuliant beverage can alsoe be carbonated by the addition of carbon dioxide or
other methads of carbonation which release carbon dioxide gas either prior to bollling
ar prior to consumption. This can be achieved by direct carbonalion or by mixing the

cream ligueur with a carbanated beverage,

The invention will be more clearly undersiood from the description of the following
examples. In this specification for consistency in the examples, the addition of alcohol
has been referred to as being added by weight when in almost all instances in praciice
it is always referred to as being added by volume whether it is absolulely pure or nol.
in all examples the alcohol was diluted to approximately §0% volume strengih prior 10

addition.
i the interest of clarity, each of the examples has been divided info sub-processing

steps. It will be appreciated however that in praclice each of these steps is carried out

ane after the other usually in one mixing vessel.

Example 1

The prepatation of the acid miscible cream liqueur was camied oul using Process A
and according (o the quantities oulined in Tables 1A and 18

Table 1A
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Praparation of Protain Fat kix
Component %6 by Weight of Protein Fat Mix
Butterfat 14,94
Sugar esler (HLB 16) 0.57
Simplesse & whey protein 10.34
Water 74.14

The components were mixed together and heated to 60°C

Table 18

FPreparation of Acid-Miscible Cream liqueur

Companent % by Weight of crecam liqueur
Prodein Fat Mix &7
Alcohol 13

Homogenisation was camied out bwice in a two stage homogeniser at 4000 psi and
500psi al 80°C lo form the acid miscitde cream liqueur. The cream liqueur was cooled

to 5°C and sheared alter codling,

Table 1€ - Acid-miscible cream ligueur

Components % in total wiw
Buttarfal 13
Sugar esler (HLB 16} 0.5
Simplesse © whay protein a
Afcohol 13
Water 645

Example 2
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The preparation of the acid miscible cream kiqueur was carried out using Process B

and according to [he quantities outlingd in Tables 2A, 28 and 2C

Table 24

Preparation of Protein Mix

Component % by Weight of Protein Mix
Whay protein isolale 10.97
Waler 89.03

The components ware mixed fogether and heated to 55°C and the prolein was

allowed lo hydrate for 30 minutes.

Tahle 28

Preparation of Fat Mix

Component % by Weight of Fat Mix
Milk fat 28.27
Polysorbate (twaen) .41

Sugar 71.62

The companents were mixed together and added to the proten mix while healing to
60°C 0 form the protein fat mix.

Table 2C
Praparation of Acig-Miscible Cream liqueur
Component % by Weight of cream ligqueur

Fat Mix 283
Protemn Mix 54.7
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Alcohol 17
Homogenisation was carried oul bwice in a fwo stage homogeniser at 4000psi and

500psi at 60°C to form the acid miscible cream liqueur. The cream liqueur was cooled

lo 3°C and sheared during cooling.

Table 2D »~ Acid-miseible cream ligueur

Components % in total wiw
Milk fat 8
Sugar 20
Polysarbate (tween) 03
Whay protein isglate 6
Alcahal 17
Waler 48,7
Example 3

The proparation of the acid miscible cream lquewr was canied out using Process -
and according to the quantities oullined in Tatles 3A and 38

Table 3A

Preparation of Fat Mix

Compongent % by Weight of Fat Mix
Buttar ait 15.85
Polyglycol ester 0651
Sugar 24.54
Water 58.90

The components were mixed logether and heated to 60°C,
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Table 3B

Fregaralion of Acid-Miscible Cream ligueur

Component % by Weight of cream liquewr
Fat Mix 81.5

Whay Firotein Concontrate (85% protain) 5.6

Alcohal 13

The whey protein concentrate was mixed with the fat mix at @ 1empemture of 80°C.
Homogemsation was caried out twice in & two stage homogeniser al 4000psi and
500psi at 60°C to form the acikd miscible cream liqueur. The cream liqueur was cooled
fo 4°C and sheared alter cooling.

Table 3C - Acid-miscibie cream liqgueur

Components % in total why
Butter oil 13
Sugar 20
Polyglycol ester 0.5
Whay protein concenirate 55
Alcahol 13
Waler 48

Example 4

The preparation of the acidic cream ligueur was carried out using Process A and
acconding to Lhe quaniities outlined in Tables 4A and 4B

Table 44

Preparation of Frotein Fat Mix
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Component % by Weight of Protein Fat Mix
Vegotable fat 10
Sugar ester {HLB 18) 0.8
Sugar 20
Hydrolysed Whey protein 4.5
Waler G5

The cemponents were mixed legather and heated o 55%C

Table 48

Preparation of Asidic Cream liqueur

Component % by Weight of cream liqueur
Protein Fat Mix 83
Aleehal 17

Sufficient citric acid was added 1o the alcoho! containing prolein fat mix to reduce the
pH o 4.8, Homogenisation was canied out twice in a two stage hamogeniser ol
4000psi and 500psi al 60°C to fonm the acid miscible cream ligueur. The cream

fiqueur was cooled to 2°C and sheared during cooling.

Table 4C ~ Acidic cream liqueur

Components % in total whw
Vegetable fat 10
Sugar 20
Sugar oster (HLB 16) 0.5
Hydrolysed whay protain 4.5
Aleohol 17

Waler 48
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Example §

The preparation of the acidic cream fiqueur was carried out using Process B and
according to the quantities oulined in Tables 5A, 88 and 5C.

Table 5A

Preparation of Prolein Mix

Component % by Waight of Protein Mix
Whey protein concentrate (85% protain) 10.36
Water 89.64

The components wore mixed together and heated to 50°C and the otein was
P

allowed to hydrate for 30 minutes.

Table 58

Preparation of Fat Mix

Component % by Weight of Fat Mix
Animal fat 38.35

Sucrose ester (HLB 16) 1.47

Sugar 54

High ester poctin 118

The componenis were mixed together and suflicient citric acid was added lo the
mixture 1o bring the pH to 3.8 to form a fat mix. The fat mix was added to the protein
mix 1o form (he protain fat mix,

Tabie 5C

Preparation of Acidic Cream liqueur
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Componant % by Weight of cream liqueur
Fat hix 338
Protein Mix 53.1
Alcaho! 13

Sufficient ciiric aecid was added to raduce the pH to 4.2, Homogenisation was carried
out twice in a two stage homogeniser at 4000psi and 500psi at 60°C to form the acid
miscible cream fqueur. The liqueur was cooled to 5°C and sheared afier cooling.

Table SD = Acidic crepm ligueur

Companaits % in lotal wiw
Aramal fa 13
Sugar 20
Sucrose ester (HLB 16) 0.5
High ester pectin 0.4
Whay prolein concentrate (88% pratein} 5.5
Alcohal 13
Waler 478

The preparation of the acidic cream liqueur was carmried out using Process C and

accarding W the quantities oullined in Tables 6A and GB

Table 6A

Preparation of Fat Mix

Component % by Weight of Fat Mix
Butterfat 15.95
Sucrose eslers 0.61

Sugar 24.54
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Carhaxyropthylcellulpse 0.074
Waler 58.82

The components were mixed together and heated to 85°C to form & fatmix,

Table 6B

Proeparalion of Acidic Cream kqueur

Component % by Weight of cream liquour
Faf Mix §1.5

Simplesse & Whey Protein 5.5

Alcohal 13

Sulficiont citric acld was added to reduce the pH to 4.5, Momogenisation was carried
out twice in a two stage homogeniser at 4000psi and 500psi at B0°C to form Lhe acid
miscible cream liqueur. The cream liqueur was cooled to 4°C and sheated dwring
cooling.

Tahle BC - Acidic cream liqueur

Componenis %% in total why
Butleriat 13
Suqar 0
Sucrase aster (LB 16) 0.5
Carhoxymathyleellulose 0.06
Simptesse & Whey protein 55
Alcohol 13
Waler 47.94

Example 7

The preparation of the acid miscible cream liqueur was camied out using Process A
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and according to the quantities outlined in Tables 7A and 78

Table 7A

Preparation of Protein Fat Mix

Component % by Weight of Proiein Fat Mix
Mitk Tat 14.04

Sugar ester (HLB 16} .57

Sugar 22,99

Propylene glycol alginate 0.1

Whey profein cancentrate (85% prataing 6.32

Water 55.006

The components were mixed together and heated to 55°C.

Table 78

Praparation of Acid-Miscible Cream queur

Component % by Weight of cream liqueur
Protein Fat Mix By
Alcohiol 13

Homoegenisation was carried out twice in a two slage homogeniser at 4000psi and
800psi at 60°C to form the acid miscible cream liqueur. The cream liguaur was cooled
to 4°C and sheared during cooling.

Tablg 7€ - Acid-miscible cream liquour

Components % in total whw
ik fat 13
Sugar 20

Sucrose esler (N8 16) 05
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Fropylene glycol alginate 0.1
Whey prolein cancentrale (85% protein} 55
Alcohaf 13
Waler 47.9

Example &

The preparation of the acid miscible cream liqueur was carried oul using Process D
and according 1o the quantities oullined in Tables 8A, 8B and 8C

Tahle 8A

Preparation of Protein Mix

Component % by Weight of Protein Mix
Whay protein concentrate (85% prolein) 10,34
Water 88.66

The components ware mixed together and heated lo 55°C and the protein was
allowad to hydrate for 30 minutes.

Table 88

Praparation of Fat Mix

Component % by Weight of Fat Mix
Bulterat 38.81

Sugar ester {HLB 16} 1.48

Sugar 59.70

The companents were mixed together and added to the protein mix (o form the protein

fal mux,
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Tabte 8C

Preparation of Acid-Miscible Cream ligueur

Component % by Weight of cream liqueur
Fat Mix 335

Pratein Mix 53.2

Alcahol 13

Gellan gum 0.3

Homegenisation was carried out twice in 3 two stage homogeniser at 4000psi and
500pst to fom the acid miscible cream kqueur. The gelfan gum was added o the acid
miscible eream liqueur and the cream kquaur was then cooled to 20°C. The acid
miscible cream liqueur was sheared duning coaling lo fonn the Noatable acid miscible

cream liqueur,

Table 8D - Acid-niiscible cream liqueur

Components % in total why
Butterfat 13
Sugar 20
Sucrose ester 0.5
VYWhay protein concentrate {85% protein) 8.5
Gallan gum 0.3
Alcohol 13
Water 47.7

Example 9

The preparation of the acidic cream liqueur was carried out using Process D and
according {0 the quantities cutlined in Tables 9A and 98
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Table 94

Preparation of Fat Mix

Component %% by Weight of Fat Mix
Butteriat 15.98
Sugar ester (MLEB 16) QL6
Sugar 24.50
Xanthan gum 0.06
Water 877

The components were mixed Wgether and heated to 60°C 1o form a fat mix, The
components were mixed together.

Table SC

Preparation of Acidic Cream liqueur

Component % by Weight of cream liqueur
Fat Mix 81.35

Whey protein concentrate {85% protein) 8.5

Ateahol 13

Pectin 0.15

Sufficient citric acid was added to reduce the pM to 5.1, Homogenisation was carmied
oul wice it a two stage homogeniser at 4000 psi and 500 psi to fonn the acidic cream
liqueur. The pectin was added to the acidic cream fiqueur. The cream liqueur was
then coaled to 25°C. The acidic cream liqueur was sheared during ceoling 10 fom the

flostable aeidic cream ligueur.

Table 90 ~ Acidic cream liqueur

Components % in total wiw
Bulleriat 13
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Sugar 20
Sucrose ester

Whey protein concentrate {85% prolain) 8.5
Pectin

Alcohol 13
Watnr 47.85

Example 10

This Example demonstrales the stability lests that were performed on the acid
miscible cream liquaurs and acidic cream ligueurs over a 15 waek pariod,

1. Samples were stored ambignt temperalure.
2 Samples were examined visually once avery second week up to week 5,

and then and then again at week 10, week 12 and week 15 for signs of
protein spacking and gelling.

The results are tabubated in Table 10.
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Table 10
Time Week 1 Week 3 Week S | Week 10 | Week 12 | Week 15
Example 1 | Stable Stght Stight Shght Shght ' Skght
slight ihixgiropic thixotrogic | hixalrepic | (hixplropic | 1hixoitopie
pratein quling - | gating = P aeling - | geling - | geliing
spacking vgrsible reversitle | reverside | roversible | seversble
on shaking on shaking | on shaking 1 on shaking | on shaking
Example 2 | Stable Stable - no | Skght Slight Stght Slight
shight geiling thisotropic | thisalropic | ihixolropie | thisirepic
protein gulling gelling - | qetling gelbng -
SHETKING reversible | roversible | reversible | raversible
on shaking { on shaking | on shaking | on shaking
gxample 3 | Stadble Slight Slight Skght Slight Slight
shaht thixatropic thixotrepic | thirotropic | thixolrepic | {hixotropic
protein quling -~ | geling | geling - { qeling golling -
spocking ravarsialy rovarsible | roversible | rovorsible | reversible
on shaking on shaking | an shaking | on shaking | on shaking
Example 4 | Stable - { Stable ~ no | Stable - | Stable  ~ | Stable - | Stable
slight geling nogelling  { nogeting | no geting ne galing
profain
specking
Example 5 | Statde - | Stahle « no | Stable - | Stabls Stable - | Stable
no protein | geling nogelling [ nogeling  { nogeliing ha qelhng
flecks
Example § | Stakle — | Stght Stight Slight Shight Slight
no  profein | thisotropic thixolropic | thixalrepic | thixetropic | thixotropic
focks galkng «fgolling - { geltng  ~ | qoling quiting
reversible reversible | reversible | roversiblo | reversible
an shaking on shaking | onshaking | on shaking | an shaking
Example 7 | Stalde - | Stable ~ no | Stode ~ | Stable Stabkle  ~ | Stadla
o proten | goliing 19 geling nogeling | nogeling | no gelkng
flacks
Example 8 | Stable Stable « no | Slable Stable  ~ ! Stabls ~ | Statde ~
no  protedn § qotieg nogeling | fogeling | nogating | nogeling
flecks
Example 9 | Stoble ~ | Some Scme Some Some Some
no protein | thickening ~ | thickening  § thickening | thickening | Ihickaning
flocks roversbie - -~ -
on shaking roversile | roversle | reversibly | raversible

o shaking

an shaking

o shakeig

on shaking

In \he specification the leams “comprise, compnises, comprised and comprising” or any

variation thereof and the tems “include, includes, included and including” of any

vanialion thercof are considered 1o be Wotally interchangeable and they should all be

afforded the widest possible interpretation and vicg versa.

The ivention is nol limited to the embodiment hereinbefore described, but may be
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vaned in both construclion and detail within the scope of the appended claims,
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CLAIMS

1.

An acid miscible cream liqueur camprising:

a fat;

an emulsifying agent ;

a slabilising emulsifian, and

atcohol;

charactensed in that

the emulsifying agent comprises an acid stable protein,

An acid miscible cream liqueur as claimed in clann 1, wherein the acid stable
protein is setocted from the group comiprising one or mare of whey protein, egg
albumin, bovine serum albumin, mammalian lactations, blcod protein and
hlood serum albumin,

An acid miscible cream ligueur as claimad in claim 2 wherein the whey protein
is solected from lhe group compnsing ang or more of whey protein
concentrate, whey protein isofate, hydrolysed whey protein, and whey protein
parhcles.

An acid miscible cream lkueur as claimed in any preceding claim, wherain the
aeid slable protein comprises microparticulated protein panticles having an
average diameter of less than § pmiin a dry state,

An acid miscible cream liqueur as claimed in cham & wherein the

micropanticulated protein particles have an average diameter in region of
between 0.02 pay and 3 pmoin a dry state.
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1.

11,

12,

13,

Aad
494
i

An acid miscible cream liqueur as claimed in any preceding claim, whergin the
stabilising emutsifier has a hydrophilic-lipophitic balance (HLB) value of at least
7.

An acid miscible cream liquour as claimed in any preceding claim, wherein the
slabitising emulsifier has a HLB valug in region of bebween 10 and 20.

An acid miscible cream liqueur as claimed in any proceding claim, whercin the
stabilising emutsifier is selected from the group comprising one or more of
sucrose  esters, polysorbates (tween), polyglycol eslers, sodium  stearyl
lactytate (SSL), lecithin, lecithin derivatives, glycerol monostearate (GMS),
palyoxyethylene sorbitan monostearate, polyoxyethylene sorbitan monooleate,
ryoto  palyglycerel  ester, elhoxylaled monoglycerides, glyceryl  esters,
polyethyleng  glyeol 400  monostearale,  polyoxyethylene-d-sarbitan
monalaurate, polyosyothylene-20-sorbitan monapalmitate, palyoxyethylene-

40-stearate, sodium oleate, sodium lauryl suiphate.

An acid miscible cream liqueur as claimed in any preceding chaim, wherain Lhg
fat is selected from the group comprising one or more of milk fat, butter fat,
bulter oil, vegetable fat and animal fat,

An acid mistible cream kgqueur as claimed In any preceding claim further

compnsing a polysaceharide.

An acid miscible cream kqueur as claimed in clam 10 wherein the
polysacchande is selected from the group comprising one or more of high
aster pecting, carboxymethylcelivlose, microcrystalling cellulose, propylene
alycol alginate, xanthan gum, kappa carrageenan, ad iota camageenan,

A floatable acid miscible cream Kquewr comprising the acid miscible cream

liqueur as claimed in any preceding claim and a tlwid galling agent.

A floatable acid miscible cream liqueur as claimed in claim 12 wherein the flud
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16.

17,

18,

20.

gelling agentis a hydrocalloid gelling agent.
A floatable acid miscible cream liqueur as claimed in claims 12 or 13 wherein
the fluid geling agent is selecled from the group comprising one or more of

qellan qum, pectin, agarose, carrageenan, agar, locust bean gum and alginate.

An acidic cream liqueur comprising the acid miscible cream liqueur as claimed

in any of claims 1 to 11 and an acidic iquid.

An floatable acidic cream liqueur comprising the floatable acid miscible cream
fiqueur as claimed in any of claims 12 to 14 and an acidic liquid.

An acidic cream liqueur as claimed in claims 15 or 18 wherein the acidic liquid
comprises one or more of a fnnt juice and a food grade acid,

A carbonated cream liqueur comprising the acid miscible cream liqueur, as

claimed in claims 1 1o 14 and carbon dioxide.

A carbonated acidic cream liqueur comprising 1he acidic cream ligueur as
claimed in claims 15 (10 17 and carbon dioxide,

A carbonated cream liquour comprising the acid miscible cream kquewr as

cizimad in claims 1 1o 14 and a carbonated beverage.

A carbonated acidic cream ligueur comprising the acidic cream liqueur as

chaimad in claims 15 to 17 and a carbonated beverage.

A provess for preparing an acid miscible cream liqueur:

thir process camprising.

mixing a fat, a stabilising emulsifier, an acid stable protein and water to

farm a protein fat mix;
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heating the protein fat mix;

adding atcohol to the protein fal mix;

homogenising the alechol and the protein fat mix to form lhe acid

miscible cream ligueur.

conling the liqueur; and

shearing the liqueur cither during of alter cooling of the ack! miscible

cream hqueur,

23, A process for preparing an acid miscible cream liqueur as claimed in claim 22:

the process further comprising:

prior lo mixing the acid stable protein and waler with the fal and

stabifising emulsifier, camying out the steps of:

premixing the acid stoble protein and walter, and

heating the acid stable protein and water to form a hydrated protein mix.

24, A process for preparing an acid miscible cream liqueur as claimed in claim 22:

the process further comprsing:

prior to mixing the acid stable protein with the fal, stabilising emulsitier
and water, carrying out the steps of:

premixing the fal, stabilising emulsifier and water together to form a fat

mix: and

heating the fat max,

25, A process for preparing an acid miscible cream fiqueur as claimed in any of
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claims 22 W 24 inwhich the liqueur is cooled rapitlly after homaoganising.
206, A process for preparing a floatable acid miscible cream liqueur comprising:

preparing the acid miscible cream ligueur by the procass as claimed
any of claims 22 to 25, wherein the process further comprisas:

adding a fluid gelling agent to the acid miscible cream fiquaur,

cooling the acid miscible cream liqueur to a temporature betow the fluid

gelling agent setling point: and

shearing (he ackl miscible cream fiqueur during or after cooling of the

cream ligueur,
27. A process for praparing an agidic cream liqueur Compnsing:

preparing an acid miscible cream fiquewr by the process as claimed in

any of claims 22 10 25; and

carrying out the additional step of adding an acidic liquid lo the protein fal
mix prior 1o homagenising the protein fat mix and the alkcehot.

28, Aprocess for proparng a floatable acidie cream liqueur camprising:

preparning a floatable acid miscible cream hquour by the process as

claimad i clain 26; and

carrying out the additional step of adding an acidic liquid (o the protein fat
mix prior to homogemsing the protein fat mix and the alcohol.

29. A process for preparing an acidic cream fiqueur comprsing:
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preparing an acid miscible cream liqueur by the process as claimed in

any of claims 22 1o 26:

mixing an acidic liquid with the acid miscible cream kqueur 1o form a

misture:

homogenising the mixture to form (he acidic cream Fyusur; and

cooling the acidic cream liqueur,
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