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EMULSION AND PROCESS FOR MAKING SAME

{001 ] This application claims the benefit of European Patent Application Serial No.
14200146.0 filed December 23, 2014, entitled EMULSION AND PROCESS FOR MAKING

SAME, which application is hereby incorporated by reference herein in its entirety.

{3002} The present invention relates (o a stable emulsion of an agueous phase in a lipid
phase wherein non-fatty cocoa solids and/or non-fatty milk solids are present in the lipid phase.
The present invention further relates to a process for making an emulsion, said process

comprising adding the lipid phase in at least two steps.

{30031 Chocolate products contain significant amounts of both sugar and fat and are
theretore rich in calories. In particular, chocolate products are used in chilled and frozen
contectionery and desserts as coating layers or inclusion. It is an ongoing objective in the
chocolate mdustry fo provide chocolate products with reduced fat content and/or reduced
calories. Une approach has been to add waler to chocolate products by {orming emulsions with
cocoa butter. Unfortunately, the preparation of such water-containing chocolates products is a
difficult task: technologies that are currently available tend to have a negative impact on {aste,
texture, processability, stability and/or shelf-life. Even when only small amounts of water are
added, this causes perceivable rheological changes in the product, usually accompanied by
turnping and/or granulation and a coarse unaccepiable mouth-feel. The addition of larger
quantities of water, usually in the form of fresh cream or full cream milk, resulis in the
production of "ganache” which is conventionally used as a short shelf-life filling for truttles or
as a topping for confections and which is not suttable for use as coating material. Ganache 1s

the confectioner's term for a phase-inverted (i.e. oil-in~water) chocolate preparation and has a
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softer eating texture than normal chocolate and does not have the sought-after snap of traditional

chocolate when hroken,

{30041 US-A-5468509 describes a milk chocolate containing 1-16% water in which the
chocolate preparation is produced by mixing cocoa butter with cocoa ingredients in the presence
of an edible emulsifier, so that the ingredients are thoroughly coated with cocoa butter. The
mixiure is then blended with an agueous phase prepared separately by mixing waler, sweetener
and milk solids to give a uniform mixture without resulting in high viscosity. The mixing is
kept to a minimum speed to avoid exposing the cocoa solids in the cocoa butter to the water,
whilst still producing a uniform mixture. I the cocoa solids in the cocoa bulter were exposed
to water, undesirable high viscosities such as gum formation and lumps of the mixed products
as well as separation of the mixed products would result, Unfortunately, this siow mixing also
resudls in an unstable product, with large water droplets, susceptible to phase separation, an

undesirable mouth-feel and a much reduced shelf-lite.

LHEINY WOG1/95737 discloses a process to overcome the fragility of the water-in-oil
emulision. Herein, a water-in-oil emulsion is prepared using equal parts of water and cocoa
batter. Dark chocolate prepared by conventional methods including a conching step 1s melted
and added thereto. This results in a dark chocolate containing 10% water. A fat suspension of
milk powder is subsequently added thereto, leading to a mulk chocolate contamning 8% water
and 239 fat, in a {irst embodiment. In a second embodiment, the milk chocolate contains 17%
water and 30% fat. The resuiting suspension turns out mouldable and demouldabie so as o
obtain a chocolate bar. However, no other sugar is added than the sugar present in the dark
chocolale. This implies that the sugar content is reduced in the order of 30 to 3{%. The cocoa
content is however not substantially changed. It appears therefore that the standard cocoa-sugar

ratio is not used, which likely changes the taste of the resuliing chocolate.

3006] US6174555 discloses water-containing soft coating chocolate products for use
in ice~cream confectionery. To maintain a good texture even gt the extreme temperatures of a
frozen product, water-in-o1l emulsions are produced with vegetable oils and then added (o a
melied chocolate product. Thus, the resulting product will in fact have a higher fat content, a
poor “snap” at room emperature and, because of the vegetable oil content, cannot be labeled

as chocolate,

{30071 A further process is known from 1LE. Norton et al., Jowrnal of Food Engineering,

G5 (2000}, 172-178. This turther process comprises the preparation of a lipid composition

e
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comprising cocoa butter and an emulsifier at a temperature above the final melting point of the
cocoa butier crystals, This temperature is approximately 60°C. A 20wit% agueous sugar solution
was heated to 60°C and thereatier added to the cocoa butter. The whole mixture was emuisified
for 3 min using a high shear mixer, fitted with a fine emuisifier screen. This pre-emulsion was
then pumped through a margaring line. Such margarine line comprises a first unit that comprises
a sturer with two blades and a second umit with a stirrer comprising pins. The first unit
temperature was 30°C and the second unit temperature was 40°C. These temperatures were
selecied 1o start fat crysiatlization m the {irst unit and {o conirol the polymorphic form of the
cocoa butter in the second unit. The mixtures were fully emulsified, with no free water. Droplets
were formed with a diameter of approximately 1 micron. When the exit temperature of the
second unit was in the range of 29 to 32°C, a tempered emulsion was obtained. In other words,
the crystallization occurred in the lower meliing polymorphic forms of cocoa butler that are

desired tor a good chocolate quality.

Hiting However, Norton ef «f. discloses cocoa butter emulsions, with up to 20% sugar
content of the agueous solution. It does not disclose chocolate. Nearly all experiments are
carricd out with a 1% sugar solution, an aqueous phase of 21% and a {at content of 78%. He
mentions cmulsions with 58% water, but no conclusions are given thercon. Moreover, the tables
3a and 3b show that with an increase in water content the amount of water present in droplets
over F00 microns size increases. For a 50% water sample, the percentage of water in dropiets
over 100 micron size 18 34% and 73% for two different emulsitfiers. As shown i fable 7, the
average droplet size furthermore increases with an increase waler and sugar content. In other
words, it appears that Norton's disclosure provides a nice basis, but does not address chocolate
manufacturing with a higher sugar content. And with an increase in water and sugar content,
the resulis arg less convincing. Moreover, there 1s no ndication that the resulting taste of the

chocolate is good.

{HEBY US2006/0121164  discloses  chocolate  progucts  based on  oil-in-waler
suspensions. These will mherently suffer from a number of drawbacks mchiding reduced
stability {compared to products based on water-in-oil suspensions}, a dependency on structuring
agents {to structure and suthiciently sohidify the aqueous phase)} and an undesirable texture and
mouth-teel. In particular, 1t would be very ditficull, if not tmpossibie, to use the claimed

fechnology to make chocolate products with a desirable “snap”.

LR there is theretore still a need in the market for improved cmulsion-based

chocolate products with a reduced fat content and/or reduced calories. In particular there 15 a

b |
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need to provide stable chocolate emulsion products which also have a snappy texture at colder

terperatures, in particular gt freezing temperatures. The present invention addresses this need,

{38111 The present invention relates to an emulsion of an agueous phase in a iipid phase
characterized in that:
a. The agueous phase 1s dispersed throughout the lipid phase in the form of
droplets, the lipid in the lipid phase being crystalline; and in that
b. The emulsion comprises an emulsifier; and in that
¢. Non-fatty cocoa sohids and/or non-fatty milk sohds are present in the lipid phase,
and in that

d. The emulsion has a temperature of 8°C or lower, preferably of §°C or lower.

The invention further relates to a food product comprising the emulsion of the present invention

and further food ingredients.

The invention further relates to a process to produce an emulsion of an agueous phase in a {ipid

phase, comprising the steps of:

a. Providing a lipid phase and an agucous phase, and

b, Emulsifying the agueous phase with part of the lipid phase to obtain a pre-
ermulsion of the agueous phase in said part of the ipid phase, and

¢. Optionally cooling the pre-emulsion obtained n step b, and

. A&ding part of the lipid phase under medium to low shear

characterized in that the part of the lipid phase in siep d. comprises non-fatty cocoa

solids and/or non-fatty milk solids.

[36172] The present invention relates {o an emulsion of an agueous phase in a lipid phase
characterized in that:
a. The aqueous phase is dispersed throughout the lipid phase in the form of

droplets, the lipid in the lipid phase being crystalline; and in that

-
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b. The emulsion comprises an emulsifier, and in that
c. Non-fatty cocoa solids and/or non-fatty midk solids are present in the lipid
phase, and n that

d. The emulsion has a temperature of 8°C or {ower, preferably of §°C or lower.

Emulsion

T3 The emulsion for the purpose of the present invention is an emulsion of a water
phase in a lipid phase, also commonly referred to as a water-in~oil emulsion. The aqueous phase
is the dispersed phase of the emulsion and the lipid phase is the continuous phase of the
emulsion. The emulsion of the present invention is preferably a chocolate emulsion, Le. it
comprises typical ingredients of chocolate such as a lipid as typically used in chocolate, non-

fatty cocoa solids and/or non-fatty miik solids.

(6614} The emulsion is characterized in that it has a temperature of 8°C or lower, more
preferably, it has a temperature of 6°C to -40°C, more preferably of 3°C {o -20°C, even more
preferably of §°C o -18°C, vet even more preferably of -4°C 10 -18°C, yet even more preferably
of ~10°C to -18°C and most preferably of ~10°C to ~-15°C. It has been found that when the
emuision 1s kept at above mentioned temperatures, the problem of water migration out of the
ernuision 1s substantially avoided. Without wishing (o be bound by any theory, it 1s behieved
that water migration is responsible for sugar crystallisation which in turn causes the {exture of
the emulsion (o be less smooth, more crumbly, and more granular, Thus the emulsion of the
present mnvention does not present impairment of texture but remains stable over time during

storage at above mentioned temperatures.

[6815] The emuision i1s further characierized in that it has g hard iexturc (snappy
texturg) at above mentioned femperatures. The hardness of the emulsion of the present
invention, measured according {o method 1 described below, 1s of 400g or higher, preferably
of 5{{g or higher, more preferably of 1300¢ or higher, more preferably of 1280g to 3000g, even
more preferably of 1300g to 4000¢, vet even more preferably of 1500g to 3000g, yet even more

preferably of 2000z to 3000g, vet even more preferably ot 2300g to 3000g.

THEEY The agueous phase may amount to 3 to 70wt%, preferably 10 to 85wt, more
preferably 15 to 60wi%, even more preferably 20 (0 60wi%, vet even more preferably 30 to
650wt%s, vet even more preferably from 40 {o 60wt% of the total weight of the emulision of the

present invention. The lipid phase thus may amount to 30 to 95wi%s, preterably 35 to 90%,
B
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preferably 40 10 83wit%, more preferably from 40 (o 30wt%, even more preferably from 40 o
70wi%, even more preferably from 40 to 60wt%%, based on the fotal weight of the emuldsion of

the present invention.

{0171 The emulsion of the present invention is a chocolate product either because i
contains cocoa butter or cocoa butier altermatives or non-fatty cocoa solids. It should be
understood that the term chocolate 1s used in this description to designate chocolaterand s
analogues. Thus all or part of the cocoa butter may be replaced by one or more cocoa butier
ajternatives which are fats of vegetlable origin currently used in contectiongry. Preferably, the
chocolate emulsion of the present invention does not contain products such as gelling agents
and/or structuring agents like for example carrageenans, pectins, gellan, gelatines, guar, acacia
gum, sodium alginate, xanthan gum or globular proteins such as those contained in whey protein
isolate, egg white protein 1solate, soy protein 1solate and the like. The emulsion ot the present
invention is particularly suitable for use as coating or filling i different types of food products,
in particular chilled food products and more particularly frozen food products, preferably frozen

confections.

{66181 Below the melting temperature of the lipid phase, the lipid o the hipid phase is

in erystalline form and thereby, the water droplets are surrounded by crystalline lipid phase.

L e i 3 3 Ao 3 3 3 3 4

LHER: The agueous phase is formed fromt an agucous composition. The agueous
composition will typically be a water-based composition. The aqueous phase can thus be plam
water, Prelerably water is present in the agueous phase in an amount from 5 to 40wi, 10 to

33wi%e, 13 1o 30wit%, 20 to 25wt% based on the weight of the emulsion,

{88281 Preferably however, the aquecus phase comprises a sweetener. 'The aqueous
phase can be any water based composition comprising suitable sweelener, such as sweetened

water, fruit juices, fruit syrups, sweetened milk and the like.

LHIPSY The sweetener may be, {or example, a crystalline, powder or liquid sweetener.
Advantageously, the sweetener will be selected from the group consisting ofl sugars,
amorphous sweeteners, polyols, high intensity sweeteners and mixtures thereof., Any sugar,
such as a monosaccharide or a disaccharide, can be used. Exampies mclude sucrose, fructose
and/or glucose (either in dry form or in the form of a syrup). Examples of amorphous sweeieners
inciude honey, maple syrup and/or molasses. Examples of suitable polyols include mailtitol,

‘
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sorbitol, erythritol, lactitol, xviitol and/or manniiol. Examples of high intensity sweeteners
mnclude aspartame, sucralose, stevia-based sweeteners {(such as Truvia®} and the hike. Of
course, any combination of the above sweeteners may also be used. For example, 1in order to
reduce the caloric value of the chocolate product, a mixture of a polyol and sugar may be used.
Thus the agueous phase may comprise, and preferably comprises, a sweetener as described
above, fruif juice, fruit syrup and combinations thereol. Preferably even, when sweetener is
present in the emulsion at least 70wi%, preferably at least 80wi%, more preferably at least
Q0wt%s, even more preferably at least 95wt% and vet even more preferably at teast 99wi% of
said sweetener is present in the agueous phase of the emulsion, thus the lipid phase comprises
less sweetener than the agueous phase of the emudsion. More preterably even, all the sweetener
of the emulsion is present in the aquecus phase of the emulision and not in the lipid phase of the

Simision.

0221 Sweeteners such as sucrose, fructose, glucose, honey, maple syrup, molasses,
polyols and the like are preferably included in the aqueous phase in an amount of from 65 to
0wt%, more preferably from 67 to 90wit%, even more preterably from 70 to 85wils, vet even
more preferably from 75 to 80wt based on the total weight of the agueous phase. Uther
sweeteners, such as high-intensity sweeteners, will preferably be used i an amount sutficient
to give a sweetness corresponding o a content of from 65 to 90wt%% crystailine sugar, Suitable
amounts of fruit juice, fruit syrup, may be present in the agueous phase {0 give a satistactory
sweetness. In particular, fruit juice or syrup may be used in combimation with water to form the

agueous composition or it may be used alone (L.e. without water).

F233 Due to the various types of sweeteners, of fruit juices and fruit syrups, some that
may be more concentrated than others, the amounts that will be added to the agueous phase
may vary. The exact sweetener content of the agueous phase will be determined by a person

skilled i the art depending on the desired sweetness of the emulsion.

({3241 When a sweetener is present, advantageously, by having the aqueous phase, and
therefore the sweetener, surrounded by g crystalline lipid phase, the present invention has a
number of advantages. For example, the cooling effect typically associated with polyols such
as eryvthritol or xylitol can be limited or avoided by pre-dissolving them in the aqueous
cormposition prior to incorporation in the chocolate product. Simuarly, processing ditficulties
typically observed when trying to incorporate viscous swegieners such as honey ¢an be avoided

as they too can be pre-dissolved in the agueous composition. Another advantage is the
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possibility t0 incorporate a wide range of flavours in the emulsion; in particular the addition of
frutt juice, allows producing emulisions with various organoieptic sensations.

The sweelener may be present tn the agueous phase i any form. For example, it may be
dissolved, partially dissolved, dispersed or suspended in the agueous phase. Preferably, it will

be at least partially dissoived. The sweetener may be present in an amourt of from 3 {0 60wt%,

preferably from 6.5 to 38.5wit%, more preferably from 10 to 45wt% of the emulsion.

{H625] ‘The aqueous phase may also comprise a milk product. The milk product may be
a detatted, low fat or full {at mulk product, preferably selecled from the group consisting of:
miik itseli, dehydrated or partially dehydraied milk {e.g. evaporated or sweetened condensed
miik}, milk powder, cream, soy milk products and mixtures of two or more thereof.
Advantageously, the milk product will be a skimimed midk product. Where milk itself 1s used,
it may be used in combination with water to form the aqueous composition or it may be used

alone {1.c. without water).

{B826} {Other optional ingredienis may also be included i the aguecus phase. These
may include Havouring agents, gelling agents, nulraceuticals such antioxidants, vitamins,

minerals, and so on.

(G627} ‘The agucous composition is present in the cmulsion in the form of an agucous
phase dispersed throughout the lipid phase in the form of droplets. The droplets will preferably
be small in s1ze. Advantageously they will have an average diameter of no more than 30um,
preferably of no more than 28um, more preferably of no more than 15um. According to certain
embodiments, the droplets may bhave an average diameter as small as §.hgm, 0.5um or Tum.
According to one possible embodiment, the droplets will have an average diameter of 2-15um,
preferably of 5-15um. This small droplet size is preferably achicved by high shear mixing

during emulsification process.

Lipid phase

(60238} The hpid phase 1s formed from a lipid composition. The constituents of the lipid
composiion will be seiected by a skilled person depending on the nature of the emulsion being
produced. Advantageously, the lipid composition wiil comprise lipids selecied from the group
consisting of: cocoa butter, cocoa butter alternatives (such as cocoa buiter equivalents, cocod
butter substitutes or cocoa bufter replacers), anhyvdrous milk fat, and mixtures of two or more

thercot., Cocoa butter allernatives may include, for instance, hydrogenated and non-

................ 8
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hvdrogenated vegetable fats such as palm or coconut o, interesterified palm or coconut oil, or
pafm or coconut oil fractions. The lipid composition may also comprise modified cocoa buiter
(such as interesterified cocoa butter) and/or cocoa butter fractions. For mstance, i may
comprise fractionated cocoa butter stearins. For example, the lipid composition will comprise
stearin fractions from interesierified cocoa butter, preferably from enzymatically interesteriied
cocoa butter. The lipid composition should comprise one or more fats capabie of forming
substantially crystalline lipid phase around the aqueous droplets of the agueous phase.

Preferably, the lipid composition will comprise cocoa bulter, more preferably it will further
comprise anhvdrous milk fat and even more preferably, the lipid composition will consist of

cocoa butter or it will consist of cocoa butter and anhyvdrous miik {at.

0291 Non-fatty cocoa solids and/or non-fatty milk solids are present in the lipid phase.
They may be present in an amount of from 5 to 40wt%, preferably from 10 to 40wit%, more
preferably from 13 to 40wit%, even more preferably trom 20 to 35wi%, vet even more
preferably from 23 to 30wi%6 based on the total weight of the lipid phase.

Cocoa beans are composed of g ‘fat'l'y component, cocoa butter, and non- fatty components,
cenerally calied non-fatty cocoa solids, e.g. present in cocoa powder, Cocoa powder 1s usually
provided in the form of full fat (20 to 24wt% of fat), low fat {10 to 12wt% of fat) or defatied (

to 1wi% of fat) cocoa powder or in the form of cocoa liquor {typically about 54wt%s of fat).

{3030 Similarly, non-fatty milk sohds are any milk solids other than milk fat. They
may be provided in the form of full fat, low fat or defatted milk powder milk, concentrated milk

or hydrated muilk powder.

LIRS The lipid phase may comprise one or more additional mngredients dispersed
therein. They may include, for instance, whey proteins and/or soy nmulk protems, Havouring

agents {such as vanilla or vanillin), and possibly some additional sweetener,

Emulsifier

e e e T T T R e M e e T R R A A L L L A, a "

{06331 The emulsion comprises from 0.5 to Swt%, preferably 0.5 to 3%, more
preferably 0.5 to 1% of an emulsifier, based on the weight of the emulsion. Suitable emulsiliers
emulsion can be polyglycerol polvricinoleate (PGPR), lecithin, sugar esters, emulsiving waxes
polvelycerol fatly acid esters, polysorbates, monoglycerides, diglveerides and any possibie
combinations of two or more thereof. Preferably the emulsilier comprises PGPR, more

preterably the emulsifier s PGPR.
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333 The emulsion may further comprise additional ingredients such as auts, nut bits,
almonds, almond bits and other types of mclustons, which are preferably crispy and may be

flavoured.

product

100634] The invention further relates to a food product comprising the emuision of the
present invention and further food mgredients.

Preferably, the emulsion of the present invention 15 present as a coating of the {ood product
and/or as a hilling in the food product, more preferably, the emulsion 1s present as a coating of
the food product, ie. preferably the food product comprises the emulision of the present

invention as a coating and/or as a filling, more preferably as a coating.

{0035] Coating means a laver encasing the food product, or a layer not fully encasing
the food product but present only on part of the food product, such as a layer deposited on top
or on one or more surface of the food product. Typically a coating layer has a thickness of from
.3mm to fem, more preferably from Imm to Smm, even more preferably from Imm to 3mm,
vet even more preferably from Imm (0 2mm, most preferably trom Imm to L.o2mm. Any
sutfable coating method known in the art can be used to obtain a tood product coated with the
emulsion of the present mvention, including enrobing, dipping, spraving, water fall or curtain,
showering or bottoming. Advantageously, the emulsion can be first heated belore coating is
done. Preferably the emuision is applied as coating at a temperature of from above §°C, more
preferably from 10 to 50°C, even more preferably from 15 to 45°C, more preferably trom 20 (o

40°C, even more preferably from 25 to 35°C, yet even more preferably from 25 o 30°C.

{0036] The emulsion can be a filling in the food product, it is then fully or partially
encased by the food product. The filling can be one or more bigger continuous filling or it can
be present as a smaller particulate hilling dispersed throughout the food product, Any sutiable
filling method known in the art can be used to obtain a food product comprising the emulsion
in the form of a filling. Filling can be done by mixing the emulsion in the form of particles with
the rest of the food product; filing can be done by injecting the emulsion into the food product.
Advantageously, the emulsion can be first heated before filling is done. Preferably the emuision
is applied as a filling at a temperature of from above 8°C, more preferably from 18 to 50°C,
even more preferably from 135 1o 45°C, more preferably from 20 to 40°C, even more preferably

trom 25 to 35°C, vet even more preferably from 235 o 30°C,

{0
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{0637 The food product preferably has a temperature of 8°C or lower, more preferably,
it has a femperature of from 6 to -40°C, more preferably of 5 to -20°C, even more preferably of
(1o -18°C, vet even more preferably of -4 10 -187C, vet even more preferably of -10°C o -18°C
and most preferably of ~10 to ~15°C. Thus preferably the {ood product is a frozen food product,

i.¢. has a temperature of 0°C or below.

{0381 The tood product can be an ice cream product, 3 convenience product, a bakery
product and the like.

39 The e cream product can be an ice cream comprising the emulsion as
particulate filling, such as a stracciatella type ice cream for exampie, it can be ice cream on a
stick. Preferably the food product is an ice cream on a stick. Thus preferably, the food product

15 an icg cream on a stick coated by the emulsion of the present invention,

{046} The convenience product can be a creamy desert, a pudding desert; if preferably

comprises the emuision as a layer on top of K.

{8041] The bakery product can be an ice cream biscuit of hora. Preferably the ice cream

horn comprises the emulsion as a coating on the mside of the horn.

{30421 The invention further relates to a process to produce an emulsion of an agueous
phase in a lipid phase, comprising the steps of:
a. Providing a liptd phase and an aqueous phase, and
0. Emulsifying the agueous phase with part of the lipid phase to oblain ¢ pre-
emulsion of the agueous phase in said part of the lipid phase, and

Optionally cooling the pre-emulision obtained in step b, and

7

d. Adding part of the hpid phase, preferably the remaining part of the hipid phase,

ynder medium to low shear

characterized in that the part of the lipid phase i step d. comprises non-fatty cocoa

sohids and/or non-fatly milk sohids.

3843] Thus i the process of the present invention, the hipid phase of the emulsion is
added in at least two steps, preferably in two steps. Step d. is done by mixing under medium {o
iow shear and preferably step b. is done by mixing under medium to high shear. It has been
found that this two-step addition of the Upid phase under said shear rates, has the advantage of

i1
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producing an emulision that 1s more stable, 1.e. has over time less water migration outside the
emuision, and an emulision that is snappier, harder, in pariicular under cold to freczing
temperatures, compared (o an emulsion produced according to a process where the lipid phase
i5 added in one step of the process, or compared to an emulsion where the lipid phase would be
added in two steps but not at the shear rates according to the process of the present invention.
Further, in the process of the present invention, non-fatly cocoa solids and/or non-fatty milk
solwds are added in the part of the lipid phase of step d. Preferably non-fatly cocos solids of the

emulsion are substantially only added in the part of the lipid phase of siep d.

{3044} Step a. comprises providing an aqueous phase, a lipid phase and an emulsitier
as defined above. As the lipid phase is added in at least two steps, preferably two steps, the lipid

phase may be made up by two lipid phases as defined above.,

HUERY Step b. comprises emulsitying the agueous phase with part of the lipid phase {o
obtain a pre-emulsion of the aqueous phase in said part of the lipid phase. The emulsifier is
used tor that purpose. It 15 also possible to use part of the emulsifier 1n step b. and part of it in
step d. of the process. Preferably the lipid phase added in step b. amounts to 20 to 85wt%, more
preferably 30 to 80wi%, more preferably 40 to 75wt%, even more preferably 58 to 70wit%, vet
even more preferably from 55 to 653wit% based on the weight of the total hipid phase provided

in step a. of the process.

{3046 Preferably the aqueous phase and the lipid phase are emulsified at a temperature
ot from 40 to 65°C, more preferably from 45 {o 60°C, even more preferably from 30 to 60°C.
More preferably the aqueous phase and the lipid phase are first brought 1o a certain {emperature
betore emulsification at above mentioned temperatures. The aqueous phase is preferably
brought to a temperature of from 40 to 70°C, more preferably 45 to 65°C, even more preferably
from 50 to 60°C before emulsification. The lipid phase 1s preferably brought (o a temperature
of trom 40 to 63°C, more preferably from 45 t0 60°C, cven more preferably from 30 to 60°C.

Emulsification of step b. is done uniil 8 homogenous pre-emulsion s obtained, in particular
until the aqueous phase 1s dispersed as droplets throughout the lipid phase, preferably said
dropiets have a particle size as described above, Preterably the emulsification time 1s from 1 {0
SUminutes, more preferably from S 1o 50munutes, even more preferably {rom 10 to 40minutes,

vet even more preferably from 15 to 3dminutes, vet even more preferably from 20 to 30minutes.

08471 Fmuisification of siep b. is preferably done by muxing under medium 1o high

shear, more preferably high shear. Medium shear means a shear of 5000rpm. High shear means

12
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a shear of above 5000rpm, preferably of 6000rpm of higher, more preferably of 7000rpm or
higher, even more preferably of 10000rpm and higher, vet even more preferably from
FO000rpm to 20000rpm. Thus siep b, is preferably dong at a shear of from SU000rpm 1O
20000rpm, more preferably from 7000mpm to 15000rpm, even more preferably from 10000rpm
to 15000rpm.

33481 Emulsification of step b. can be done in any suitable equipment able {o provide
high shear as mentioned above and preferably able to keep the temperature of the phases
relatively constant during emulsification. The agucous phase and the lipid phase may be added
together info the equipment before emulsification starts; alternatively, one of them can be added
progressively to the other phase into the equipment, or alternatively both phases can be added
progressively into the equipment. The emulsifier may be added simultaneously, or added to one

or both phase during step a. for example, or during step b.

LHIEE: Ntep ¢. 18 an optional cooling step, the pre-emulsion may be cooled untid i€
reaches a temperature of from 15 to 35°C, preferably from 20 to 32°C, more preterably from
25 to 31°C. Cooling can be done with any suitable method known by the skilled person.

In siep d. of the process, part of the lipid phase, preferably the remaining part of the lipid phase
is added under medium to low shear to the pre-emulsion formed previous to step d. Step d. ¢an
be done by mixing with any suitable type of equipment providing the required medium to low
shear. Medium shear means a shear of 5000rpm. Low shear means a shear below S000rpm.
Thus preferably step d. is done at a shear of [000rpm (0 3000rpm, preferably of 2000rpm to
5000rpm, more preferably of 3000rpm to 4000rpm. The lipid phase is defined as above. The
lipid phase added m step d. comprises non-ifafty cocoa solids and/or non-fatty milk solids.
Preferably enough lipid phase 1s added such as to have all the non-fatly cocoa solids and/or
non~fatty milk solids substantially coated by lipid, thus forming a homogeneous mixtore. Non-
fatty cocoa solids may be provided in the form of full fat cocoa powder, comprising around 12-
24wt% of cocoa butier, defatted cocoa powder, comprising from 13-12wt% of cocoa butter
and/or low fat cocoa powder, comprising around 1wi% cocoa butter. Also non-{atty cocoa
saiids may be provided i the form of cocoa liguor. Cocoa Liguor is obtamned from processing
of cocoa beans and comprises around 534wi% of cocoa butter and around 46wt% of cocoa
particles. Cocoa powder is produced from cocoa liquor by removing part of the tat. Non-fatty

milk solids can be provided in the form of full fat, defatted or low fat milk powder.

050 As mentioned above, this two steps emulsification process 1s advantageous {o

produce an emulsion with desirable characteristics in terms of stability, snapping, hardness, in



CA 02972037 2017-06-22

WO 2016/106282 PCT/US2015/067278

particular under cold to freezing temperatures, and in terms of reduced brittleness, reduced

clasticity.

{6051} Preterably turther, the process comprises siep €. of storing the emuision at a
temperature of 8°C or lower, preferably of 6°C to -40°C, more preferably of 5°C o -20°C, even
more preferably of 0°C to -18°C, yet even more preferably of ~4°C to ~18°C, yel even more
preferably of -10°C to -18°C and most preferably of -10C to -15°C., This turther allows keeping
the emulsion stable over time, 1., water migration out of the emulision is substantially avoided.
In the process of the present invention, thus preferably none of the components of the process
to produce the emulsion i1s a chocolate. By chocolate 1s meant traditional chocolate product,

produced with refining, conching and fempering steps.

8521 The present invention further relates 10 an emulsion obtained by the process of
the present mvention. As e¢xplained above, an emuision produced according {o the process of
the present invention has increased stabilily, increased snapping, hardness, n particular under
cold to freezing temperatures, reduced brittleness, reduced elasticity compared {0 an emulsion
produced by g standard process, e.g. where all ingredients, in particular the hpid phase, are

added in one step of the process,

Hardness measurement Method |

{00531 TA.XT Plus texture analyser 15 used with 4mm stainless steel probe with flat

bottom (SMS/P4) with a 30kg load cell.

B854 The test mode 1S set on compression mode, the test speed 1s set at §.5mm/sec

and the distance of penetration 1s set at 10mm.

LURRY 20g of sample is poured in a cup with diameter 6em. The cup 15 put in the freezer
at ~18°C overnight. The cup is taken out of the freeze and measured within Sminutes. Hardness

is expressed m gram.

[3056] The invention will be tliustrated in the following examples.
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Exampies

Exampie k. emulsion process

{30571 The equrpment used for emulsification 1s Esco-Labor, type EL-3 PM. The
operating temperature of the water bath and screen of the Esco-~-Labor is put at SO°C.

The list of ingredients used can be found in table 1 below.

LHER] The cocoa bulter *1’ and the emulsifier are heated until 40°C, blended m the
Esco-Labor with the scraper of the Esco-Labor set at 80 RPM, to form a lipid phase.
in a recipient, the water is heated up to 60°C and the sugar is added and dissolved {o form the

aqueous phase.

{38591 The aqueous phase 1s added to the above lipid phase (addition time 1 minute) in
the Esco-Labor and blended under high shear, at [00800RPM during | minute; simultaneously

the scraper is applied for 1 minute at 8GRPM.

A Mixing under high shear is coniinued during 30 seconds then shear is

progressively reduced until low shear of 3000RPM 1s reached.

061 The cocoa higuor is added and mixed for | minute at 3000RPM, sumulianeously;

the scraper is applied for | minute at 80rpm.

8062 The emulsion is recovered and stored at different temperatures, 4°C, -12°C, -
{ P

8% and -25°C.

Table 1 — Ingredients
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{3863 Hardness 15 measured (Iriple measurement} for samples stored at different
temperatures. Method 1 is used o measured hardness, except the samples are measured at

storage 'E;emperarture The average hardness is given below:

55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555

‘%iomgs:: temperature | Hardness  (g) measured  at siomge

{emper ature 3

fxample 2 comparative exampie, lipid phase added in one step

{64 The ingredients and amounis are the same as in example 1, table 1. The operaling
temperature of the water bath and screen of the Esco-Labor is put at 50°C.
The cocoa butter °1°, cocoa liquor and emulsifier are heated until 40°C, blended in the Hsco-

Labor with the scraper of the Esco-Labor set at 83 RPM, fo form the lipid phase.
{BO65] In a recipient, the water is heated up to 60°C and the sugar s added and dissolved
to form the agueous phase.

30661 The aqueous phase is added {1 minute addition time)} to the lipid phase in the
Fsco-Labor and blended under high shear, at 10000RPM during | minute; simultaneously the
scraper 1s applied for | minute at 80RPM.

30671 The emulsion 1s recovered and stored at a temperature of -18°C, Hardness is

measured (iriple measurement}. The average hardness s 112g.
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WHAT I5 CLAIMED i5:

i

Y
o

An emulsion of an agqueous phase in an lipid phase characterized in that:
a. The aqueous phase is dispersed throughout the lipid phase in the form of
droplets, the lipid in the lipid phase being crystalling; and in that
b. The emulsion comprises an emulsifier; and in that
c. Non-fatty cocoa solids and/or non-fatty milk solids are present in the lipid phase,
and 1o that

d. The emulsion has a temperature of 8°C or lower, preferably of 0°C or lower.
The emulsion of clatmn 1, characterized in that the agueous phase comprises a sweetener.

The emulsion of claim 1 or 2, further characterized in that the lipid phase Comprises ¢ocoa

butter and/or cocoa butter aliernatives.

The emulsion of any one of claims 1 to 3, characterized in that i comprises:
a. From 10 to 70wt% of agueous phase, based on the total weight of the emulsion,

B, From 35 to 90wt% of hipid phase, based on the total weight of the emulsion.

The emulsion of any one of claims 1 to 4 characterized in that it has a hardness of 500g or

higher.

A food product comprising the emulsion of any one of claims 1 to 5 and further food

ingredients.

‘The food product of claim 6, characterized in that the emulsion IS present as a coating of

said food product and/or as a filling in said food product.
The food product of claims 6 or 7, characienized in that it 15 g frozen food product,

The food product of claim &, characierized in that the tood product is an ice cream product,

preferably an ice cream on a stick.
17
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10, A process to produce an emulsion of an ai;ueﬁus phase i a lipid phase, comprising the
steps of:
a. Providing a lipid phase and an aqueous phase, and
b. Emulsifying the aqueous phase with part of the lipid phase to obtain a pre-

emulsion of the agueous phase in said part of the lipid phase, and

€

Optionally cooling the pre-emulsion obtained in siep b, and

d. Adding part of the lipid phase under medium to low shear,

characterized in that the part of the lipid phase in step d. comprises non-fatly cocoa solids

and/or non-faity milk solids.

{1. The process of claim 10, characterized in that the lipid phase of step b. and/or d. comprises

coCoa butier and/or cocoa butier aliernatives,

i2. The process of claims 10 or 11, characterized in that the hipid phase of step d. is cocoa

fquor.

13. The process of any one of claims 10 to 12 wherein the emulsification step a. 1s done by

mixmg under medium {o high shear.

14. The process of claim 13, wherein medium to high shear is from S000rpm to 20000rpm and

medium to low shear 1s from 1000pm to 3000rpm.

15. An emulsion of an agueous phase in a lipid phase, obtainable according to the process of

any one of clavms 10 to 14,

I8
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