HU000030241T2
X

19 HU (1) Lajstromszam: E 030 241 (13 T2
SN\  MAGYARORSZAG
\\\\\\\ Szellemi Tulajdon Nemzeti Hivatala

EUROPAI SZABADALOM
SZOVEGENEK FORDITASA

(21) Magyar tigyszam: E 13 719287 (51)Int.Ccl.  A23D 9/05 (2006.01)
(22) A bejelentés napja: 2013. 04. 22. A23D 7/00 (2006.01)

(96) Az eurdpai bejelentés bejelentési szama:

EP 20130719287
(97) Az eurdpai bejelentés kdzzétételi adatai:
EP 2849573 A1 2013. 11. 21.

(97) Az eurdpai szabadalom megadasénak meghirdetési adatai:

(86) A nemzetkdzi (PCT) bejelentési szam:
PCT/EP 13/058248
(87) A nemzetkdzi kdzzétételi szam:
WO 13171027

EP 2849573 B1 2016. 07. 27.
(30) Elsébbségi adatok: (73) Jogosult(ak):

12168344 2012. 05. 16. EP Unilever N.V., 3013 AL Rotterdam (NL)
(72) Feltalalo(k):

DEN ADEL, Rudi, NL-3133 AT Vlaardingen (NL)
DOL, Georg, Christian, NL-3133 AT Vlaardingen (NL)
POTMAN, Ronald, Peter, NL-3133 AT Vlaardingen (NL)

(74) Képvisels:
Danubia Szabadalmi és Jogi Iroda Kift.,
Budapest

SMIT-KINGMA, Irene, Erica, NL-3133 AT Vlaardingen
(NL)

(54) Eljaras ehetd, zsirfolytonos emulziék eléallitasara

Az eurdpai szabadalom ellen, megadasanak az Eurdpai Szabadalmi K6zlonyben valé meghirdetésétél szamitott kilenc hénapon bellil,
felszélalast lehet benyujtani az Eurépai Szabadalmi Hivatalnal. (Eurépai Szabadalmi Egyezmény 99. cikk(1))

A forditast a szabadalmas az 1995. évi XXXIII. térvény 84/H. §-a szerint nyujtotta be. A forditas tartalmi helyességét a Szellemi Tulajdon
Nemzeti Hivatala nem vizsgalta.




EP 2 849 573 B1

(19)

Eurcpiisches
Patentarni
Eurcpean

Patent Office

s vt (11) EP 2 849 573 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: A23D 9/05 (2006.0%) A23D 7[00 (2006.9%)

27.07.2016 Bulletin 2016/30
(86) International application number:

(21) Application number: 13719287.8 PCT/EP2013/058248

(22) Date of filing: 22.04.2013 (87) International publication number:
WO 2013/171027 (21.11.2013 Gazette 2013/47)

(54) PROCESS FOR THE PREPARATION OF EDIBLE FAT-CONTINUOUS EMULSIONS
HERSTELLUNGSVERFAHREN FUR ESSBARE FETTDURCHGANGIGE EMULSIONEN
PROCEDE POUR LA PREPARATION D’EMULSIONS A BASE DE GRAISSE COMESTIBLE

(84) Designated Contracting States: (72) Inventors:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB * DEN ADEL, Rudi
GRHRHUIEISITLILTLULV MC MK MT NL NO NL-3133 AT Vlaardingen (NL)
PL PT RO RS SE SI SK SM TR * DOL, Georg, Christian
NL-3133 AT Vlaardingen (NL)
(30) Priority: 16.05.2012 EP 12168344 * POTMAN, Ronald, Peter
NL-3133 AT Vlaardingen (NL)
(43) Date of publication of application: ¢ SMIT-KINGMA, Irene, Erica
25.03.2015 Bulletin 2015/13 NL-3133 AT Vlaardingen (NL)
(73) Proprietors: (74) Representative: Brooijmans, Rob Josephina
¢ Unilever N.V. Wilhelmus
3013 AL Rotterdam (NL) Unilever Patent Group
Designated Contracting States: Olivier van Noortlaan 120
AL AT BE BG CH CZ DE DK EE ES FI FR GR HR 3133 AT Vlaardingen (NL)
HUISITLILT LULV MC MKNL NO PL PTRORS
SE SI SK SM TR (56) References cited:
* Unilever PLC WO0-A1-01/41586 WO-A1-2005/074722
London, Greater London EC4Y 0DY (GB) WO-A1-2011/160921
Designated Contracting States:
CYGB IEMT

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 2 849 573 B1
Description
Field of invention

[0001] The present invention relates to a process for the preparation of an edible fat continuous emulsion comprising
the use of fat powder comprising hardstock fat and hardstock fat in liquid form. Furthermore, the invention relates to
emulsions comprising 10 to 85 wt. % of a dispersed water-phase and 15 to 90 wt. % of total fat.

Background of invention

[0002] Edible fat-continuous emulsions like e.g. margarine and low fat spreads are well known food products that
comprise a continuous fat-phase and a dispersed water-phase (a.k.a. water-in-oil emulsions or W/O emulsions).
[0003] Margarine is generally defined as a composition containing at least 80 wt. % of fat and about 20 wt. % of a
water-phase. In contrast, emulsions containing less than 80 wt. % fat are generally called spreads. Nowadays the terms
margarine and spread are often used interchangeably although in some countries the commercial use of the term
margarine is subject to certain regulatory requirements. The main difference between margarine and spread is the
amount of fat. For the purpose of the present invention the terms margarine and spread are used interchangeably.
[0004] The fat-phase of margarine and similar edible fat-continuous emulsions comprises a mixture of liquid oil (i.e.
fat that is liquid at ambient temperature) and fat which is solid at ambient temperature. The liquid oil fraction typically
comprises liquid unmodified vegetable oil such as soybean oil, sunflower oil, linseed oil, low erucic rapeseed oil (Canola),
corn oil (maize oil) and blends of vegetable oils. The solid fat, also called structuring fat or hardstock fat, serves to
structure the fat-phase by forming a fat crystal network throughout the continuous oil-phase. It also helps to stabilize the
emulsion. The droplets of the water-phase are fixed within the spaces of the lattice of solid fat crystals. This prevents
coalescence of the droplets and separation of the heavier water-phase from the fat-phase.

[0005] Processes have been disclosed to manufacture emulsions wherein the structuring fat is added as fat powder
(i.e. pre-crystallized fat). An example of such a process can be found in WO2010/069752.

[0006] Generally, edible emulsions made using fat powder (i.e. pre-crystallized fat) are prepared according to the
following steps:

a. mixing of fat powder and liquid oil to provide a slurry;
b. providing a water-phase;
c. mixing the slurry and the water-phase to form a fat-continuous emulsion,

wherein the fat-powder is typically not subjected to a temperature at which the fat powder will substantially melt.
[0007] A commonly used type of fat powder is micronized fat powder, which is for example obtainable by a Super
Critical Melt Micronisation process, as described in J. of Supercritical Fluids 43 (2007) 181-190 and EP1651338.
[0008] WO2011/160921 relates to edible fat powders and the use of such edible fat powders to prepare fat continuous
emulsions.

[0009] On a factory scale typically a range of different W/O emulsion products may be manufactured. A drawback of
the fat powder process is that manufacture of the fat powder itself is time consuming and requires additional machines
which can take up a large part of the available factory space such as a hopper. Indeed the machines to produce the fat
powder are in addition to the machines that convert the fat powder, oil, water-phase and any other ingredients into a
finished emulsion. Therefore, on factory scale having multiple W/O emulsion production lines, preferably a limited the
number of fat powder types, and more - preferably one type of fat powder, is used for the manufacture of different W/O
emulsion products.

[0010] Thefatpowdertherefore serves the general requirements of the different emulsion-types. For example different
W/O emulsion products include products directed to spreading, to be low-fat and/or low in saturated fatty acid esters
(SAFA), directed to (shallow) frying, be suitable for baking, and so on. The W/O emulsion products may also differ in
their principal physical form. In the market place margarine is generally sold as one of three principal forms, namely
hard or stick margarine (generally referred to as wrapper margarine), soft or tub margarine and liquid or pourable
margarine. It follows from the different intended uses and intended physical forms that different W/O emulsion products
will have different optimal values / levels of for example, hardness, pourability, stability, overall organocleptic and visual
appearance, such as glossiness. For example, one the one hand it may be desirable to improve the hardness of a
wrapper margarine, for improved packaging, but on the other it may be desirable to reduce the hardness of a liquid
margarine for improved pourablility. For example, it may be desirable for a low-fat spread to have a higher glossiness.
Therefore, to improve the quality of each of the products, different characteristics need improving and/orthe characteristics
require modification but in opposite direction. This is especially difficult when these products are made on factory scale
with just a few or even a single type of fat powder. For example, changing the fat powder composition to optimize the
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characteristics of one W/O emulsion product may change one or more characteristics of one or more other products
made with the powder. Such a change may be undesirable. Thus the fat powder process on factory scale is typically
inflexible.

[0011] Another general, process for the manufacture of emulsions which is the so-called votator or churn process,
which encompasses the following steps:

1. Mixing of the liquid oil, the structuring fat and if present the water-phase at a temperature at which the structuring
fat is definitely liquid;

2. cooling of the mixture under high shear to induce crystallization of the structuring fat to create an emulsion;

3. formation of a fat crystal network to stabilize the resulting emulsion and give the product some degree of firmness;
4. modification of the crystal network to produce the desired firmness, confer plasticity and reduce the water droplet
size.

[0012] These steps are usually conducted in a process that involves apparatus that allow heating, cooling and me-
chanical working of the ingredients, such as the churn process or the votator process. The churn process and the votator
process are described in the Ullmans Encyclopedia, Fifth Edition, Volume A 16, pages 156-158.

[0013] One of the benefits of the use of fat powder for emulsions, in comparison with the votator or churn process
(see below) is a reduction in energy requirement, a broader range of fat suitable as hardstock fat and that it allows a
reduction in SAFA.

[0014] Besidesthe desirability to have a manufacturing process capable of independently optimizing the characteristics
of the different emulsion products made with the process, it is also desirable to be able to independently change the
different characteristics in each single emulsion product. For example, if one of the attributes is already optimal, such
as glossiness in a spread, but another one is not, such as hardness, it is desirable to be able to change the hardness
of a spread without a concomitant change in the glossiness of the spread. It was observed that changing the hardstock
composition in a votator process or the fat powder composition in a fat powder process may lead to a change in more
than one characteristic of a W/O emulsion, such as a change in both hardness and glossiness.

[0015] Thus, there is a need for a process to manufacture fat-continuous (i.e. W/O) emulsions which allow changing
one attribute (i.e. characteristic) of an emulsion product without affecting the value of a second attribute.

[0016] In particular, there is a need for a process to manufacture a W/O emulsion, wherein said emulsion has a
changed, preferably an increased, hardness with little or no change in glossiness. Preferably said process is capable
of doing so using only a few, more preferably a single type of fat powder.

[0017] Furthermore, there is a need for a more flexible factory scale process capable of manufacturing different types
of emulsions using a few, preferably a single type of fat powder, wherein the characteristics of one type of product can
be changed without affecting the characteristic of other products made with the process. Preferably said process is
capable of doing so using only a few, more preferably a single type of fat powder.

[0018] Furthermore, there is a need for a W/O emulsion, preferably a spread, which has both a good hardness and a
good glossiness.

Summary of the invention

[0019] It was found that one or more of the above objectives is achieved by a process for the manufacture of water-
in-oil emulsions (W/O emulsions) wherein a combination of hardstock fat in liquid form and fat powder comprising
hardstock fat is used.

[0020] Therefore, in afirst aspect the invention relates to a process for manufacturing edible fat continuous emulsions
comprising 10 to 85 wt. % of a dispersed water-phase and 15 to 90 wt. % of total fat, said process comprising the steps of:

a. providing a water-phase;

b. providing liquid oil;

c. providing fat powder comprising hardstock fat;

d. providing hardstock fat in liquid form;

e. mixing fat powder comprising hardstock fat, hardstock fat in liquid form and liquid oil to provide an oil-slurry;
f. mixing the oil-slurry provided at step ’e’ with the water-phase to provide a water-in-oil emulsion,

wherein the fat powder is not subjected to temperatures at which a substantial part of the fat powder melts.

[0021] Surprisingly it was found that the process according to the invention allows the modification of a characteristic
of a W/O emulsion with little or no change in a second characteristic of the emulsion. In particular, it was surprisingly
found that for emulsions made with both hardstock fat in the form of fat powder and hardstock fat in the form of liquid
hardstock, it was possible to modify the hardness while maintaining a constant and good glossiness. In contrast, for
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emulsions made in a votator process or in the fat powder process, as described in the background of the invention, it
was observed that an increase in hardness lead to an increase of the glossiness.

[0022] Furthermore, the process of the invention can be implemented on a factory scale and enables the production
of further improved W/O emulsion products. For example, the process enables modification of a characteristic of a
product, such as hardness, independently from that characteristic in other products made with the process. For example,
as mentioned above one characteristic of a product, such as hardness, can also be modified independently from another
characteristic of the same product, such as glossiness. This improved flexibility of the process could be achieved while
using a single and simple type of fat powder allowing easy implementation at factory scale.

[0023] W.ith the process of the invention new W/O emulsions can be made, which have both a constant and good
glossiness and a good firmness (i.e. hardness).

[0024] Therefore, in a second aspect, the invention relates to an edible fat continuous emulsion comprising 10 to 85
wt. % of a dispersed water-phase and 15 to 90 wt. % of total fat, obtainable by a process according to the invention,
comprising at least 2 wt. %, based on the weight of total fat, of a first hardstock fat with the following solid fat profile:

N20 from 65 to 95;
N35 from 25 to 55;

and further comprising at least 2 wt. %), based on the weight of total fat, of a second hardstock fat with the following solid
fat profile:

N20 from 5 to 95;
N30 below 60.

[0025] Therefore, in a third aspect, the invention also relates to an edible fat continuous emulsion comprising 10 to
85 wt. % of a dispersed water-phase and 15 to 90 wt. % of total fat, comprising at least 2 wt. %, based on the weight of
total fat, of a first hardstock fat with the following solid fat profile:

N20 from 65 to 95;
N35 from 25 to 55;

and further comprising at least 2 wt. %), based on the weight of total fat, of a second hardstock fat with the following solid
fat profile:

N20 from 5 to 95;
N30 below 60,

wherein the Quotient-A is from 0.95 to 0.2, and

wherein the emulsion has a glossiness-value of at least 4 and a Stevens-value of at least 75, wherein Quotient- A is the
FWHM value of an emulsion divided by the FWHM value of the emulsion after rework using a votator process..

[0026] Without wishing to be bound by theory, it is believed that adding hardstock in said two distinct forms results in
a fat crystal network comprising two types of fat-crystals. One type of fat-crystal being derived from the fat powder and
thought to have a predominantly homogenously mixed triacylglyceride layering. The second type of fat-crystal being
derived from the hardstock in liquid form and thought to have a predominantly non-homogenous triacylglyceride layering.
Itis believed that these two types of fat-crystals allow independent manipulation of different characteristics of an emulsion.
[0027] Line broadening of the first order long spacing (expressed as Full Width at Half Maximum (FWHM)) of fat
crystallites (building blocks of fat crystals) as measured by SAXS (Small-Angle X-ray scattering) can be used to monitor
the crystallite thickness and the level of mixed triacyltrygliceride layering. In particular, line broadening is dependent on
the amount of repeating bilayers of triglycerides which determines the thickness of a crystallite, the level of order/disorder
of the triglycerides arrangement in the repeating bilayers and the triglyceride composition of the hardstock. Therefore,
parameters derived from the SAXS measurements can be used to indicate the nature of the fat-crystals in an emulsion
and can be used to characterize an emulsion according to the invention (e.g. Quotient-A).

Detailed description of the invention

[0028] Weight percentage (wt. %) is based on the total weight of the composition unless otherwise started. The terms
fat’ and ’oil’ are used interchangeably. The terms firmness’ and 'hardness’ are used interchangeably. The terms ‘water-
in-oil emulsion’, 'W/O emulsion’ and ’fat-continuous emulsion’ are used interchangeably. Hardstock fat is an oil or fat
which has at least 5% solids at a temperature of 20 degrees Celsius. Liquid oil is an oil or fat which has less than 5%
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solids at a temperature of 20 degrees Celsius
[0029] The process according to the current invention comprises providing a water-phase, liquid oil, fat powder com-

prising hardstock fat and hardstock fat in liquid form.

Hardstock fat in liquid form

[0030] The process according to the invention comprises the step of providing hardstock in liquid form. This is to be
understood as providing hardstock which is at least substantially liquid, preferably completely liquid, before coming into
contact, preferably at the moment of contact, with at least part, preferably all, of the fat powder.

[0031] Hardstock can be liquid for example by having an elevated temperature (i.e. well-above ambient temperature,
such as 60 degrees Celsius), by existing in a supersaturated state and/or by the activity of a solvent, such as an organic
solvent.

[0032] Preferably, hardstock in liquid form is provided at step ’d’ by mixing hardstock with part, or even all, of the liquid
oil at an elevated temperature.

[0033] It will be appreciated that the hardstock in liquid form, alone or in combination with liquid oil, is sufficiently cool,
before coming into contact with fat powder to prevent a substantial part of the fat powder from melting. For example, if
necessary, the hardstock in liquid form is cooled by a heat exchanger and/or by mixing with any remaining part of the
liquid oil, wherein said remaining part of the liquid oil has a sufficiently low temperature.

[0034] For example, hardstock in liquid form may be provided by mixing hardstock with 1% of the oil and heating this
mixture to 75 degrees Celsius. This solution, for example, can then be cooled by mixing with the remaining part of the
oil having a temperature of about 14 degrees Celsius. For example, next this mixture comprising oil and liquid hardstock
can be mixed with the fat powder to provide the oil-slurry at step ’e’.

[0035] Preferably, hardstock fat in liquid form is provided by mixing hardstock fat with at least part of the liquid oil at
elevated temperatures, wherein said temperature is at least 50 degrees Celsius, preferably at least 60 degrees Celsius
and more preferably at least 70 degrees Celsius.

Fat powder

[0036] The fat powder comprises hardstock fat and preferably comprises at least 80 wt. % of hardstock fat, more
preferably at least 85 wt. %, even more preferably at least 90 wt. %, even more preferably at least 95 wt. % and even
more preferably at least 98 wt. %. Still even more preferably the edible fat powder essentially consists of hardstock fat.
[0037] The hardstock fat as present in the edible fat powder has a solid fat content N10 from 50 to 100, N20 from 26
to 95 and N35 from 2 to 60.

[0038] Suitable methods to prepare the fat powder include for example Super Critical Melt Micronisation (ScMM), also
known as particles from gas saturated solutions (PGSS). This is a commonly known method and is for example described
in J. of Supercritical Fluids 43 (2007) 181-190, EP1651338 and W0O2005/014158.

[0039] Theprocessaccording to the invention is especially beneficial when used with fat powder that has been prepared
using a ScMM process. Preferably the fat powder used in the process according to the invention is micronized fat powder
and more preferably is micronized fat powder obtainable by supercritical melt micronisation.

[0040] Forimplementation of the process on factory scale, it is preferred that in the process according to the invention
at most three, more preferably at most two and even more preferably only one type of fat powder is used. Furthermore,
to facilitate implementation of the process on factory scale, the hardstock comprised by the fat powder is simple and
preferably is made of at most three, more preferably at most two and even more preferably a single source of hardstock.

Composition and amount of hardstock

[0041] The composition of the hardstock fat comprised by the fat powder and the composition of the hardstock fat in
liquid form may differ. The hardstock fat, as comprised by the fat powder and as added in liquid form, may each be a
single fat or a mixture of different fats. Said hardstock fats may be of vegetable, animal or marine origin. The hardstock
of emulsions according to the invention generally may comprise conventional oils and fats which may be of both animal
and vegetable origin. Examples of sources of conventional oils and fats include, optionally fractions of, coconut oil,
palmkernel oil, palm oil, marine oils, lard, tallow fat, butter fat, soybean oil, safflower oil, cotton seed oil, rapeseed oil,
poppy seed oil, corn oil, sunflower oil, olive oil, algae oil and blends thereof. For the purpose of this invention, algae oils
are considered vegetable oils.

[0042] Preferably the hardstock in liquid form is selected from the list, including fractions and interesterified mixtures
thereof, consisting of butter fat, cacao butter, shea oil, palm oil, palm kernel oil, coconut oil and blends thereof.

[0043] Hydrogenation may be used to alter the degree of unsaturation of the fatty acids and as such to alter the fatty
acid composition. A drawback of hydrogenation, especially of partial hydrogenation, is the formation of by products like
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e.g. trans fatty acids. Furthermore some consumers perceive hydrogenated fats as unnatural and therefore undesirable.
Preferably the emulsion of the invention comprises hardstock which does not contain fully hydrogenated fats or partially
hydrogenated fats. Preferably the emulsion of the invention comprises only natural fats. Preferably at least 50 wt. % of
the hardstock fat (based on total amount of hardstock fat) is of vegetable origin, more preferably at least 60 wt. %, even
more preferably at least 70 wt. %, even more preferably at least 80 wt. %, even more preferably at least 90 wt% and
even more preferably at least 95 wt. %. Still even more preferably the hardstock fat essentially consists of hardstock fat
of vegetable origin.

[0044] The composition of the hardstock fat comprised by the fat powder and the composition of the hardstock fat in
liquid form may influence the characteristics of the W/O emulsion products, such as stability, glossiness and hardness.
[0045] In particular, it was found that when in the process according to the invention the hardstock fat comprised by
the fat powder has the following solid fat profile:

N20 from 65 to 95;
N35 from 25 to 55;

preferably has the following solid fat profile:

N20 from 70 to 90;
N35 from 30 to 50;

more preferably has the following solid fat profile:

N20 from 75 to 85;
N35 from 35 to 45;

and even more preferably, the hardstock fat comprised by the fat powder is an interesterified mixture of 65% dry frac-
tionated palm oil stearin with an lodine Value of 14 and 35% palm kernel oil; it results in emulsions having an excellent
glossy appearance of a good firmness.

[0046] In particular, it was found that when in the process according to the invention the hardstock fat in liquid form
has the following solid fat profile:

N20 from 5 to 90;
N30 below 60;

preferably has the following solid fat profile:

N20 from 10 to 80;
N30 below 30;

more preferably has the following solid fat profile:

N20 from 15 to 70;
N30 below 20;

even more preferably has the following solid fat profile:

N20 from 25 to 65;
N30 below 10;

and still even more preferably is palm kernel fat (i.e. fully hydrogenated palm kernel oil), coconut oil or a combination
thereof; it results in emulsions having an excellent glossy appearance of a good firmness.

[0047] Addition of a greater amount of liquid hardstock, in the process according to the invention, typically results in
emulsions with an increased hardness (i.e. firmness), as measured in Stevens value. Varying the amount of fat powder
comprising hardstock fat, in the process according to the invention, typically enables modification of another characteristic
of the resulting emulsion, such as glossiness. As mentioned above, the process according to the invention enables the
modification of different characteristics of an emulsion, such as hardness and glossiness, independently from each other.
[0048] Preferably the fat powder comprising hardstock fat and hardstock fat in liquid form are each added in an amount
of from 0.5 to 25 wt. % (e.g. 20 wt. % of the hardstock comprised by the fat powder and 20 wt. % of the hardstock in
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liquid form), more preferably from 4 to 20 wt. % and even more preferably from 6 to 15 wt. % and still even more preferably
from 8 to 14 wt. %, based on the weight of total fat.

Water-phase

[0049] The water-phase is prepared according to the standard way in accordance with the chosen ingredients. The
water-phase of the emulsion may suitably contain a variety of food grade ingredients, such as sodium chloride, acidulant,
preservative, water-soluble flavoring, polysaccharides, minerals and water-soluble vitamins. The water-phase may also
comprise liquid oil, for example to aid the inclusion of hydrophobic ingredients in the water-phase. The water-phase may
also comprise proteins and non-gelling proteins, like for example dairy proteins. The water-phase may also comprise
gelling and/or thickening agents like for example starches, vegetable gums, pectin and proteins suitable for such use
like gelatine.

Liquid oil

[0050] The liquid oil used in the process according to the invention may be a single oil or a mixture of different oils,
and may comprise other components. Preferably at least 50 wt. % of the oil (based on total amount of oil) is of vegetable
origin, more preferably at least 60 wt. %, even more preferably at least 70 wt. %, even more preferably at least 80 wt.
%, even more preferably at least 90 wt. % and even more preferably at least 95 wt. %. Still even more preferably the oil
essentially consists of oil of vegetable origin. The liquid oil fraction preferably comprises unmodified vegetable oil such
as soybean oil, sunflower oil, linseed oil, low erucic rapeseed oil (Canola), corn oil (maize oil), olive oil, algae oil and
blends of vegetable oils. For the purpose of this invention algae are considered vegetables.

[0051] Fat soluble emulsifiers are commonly used in the preparation of water-in-oil emulsions, such as spreads, to
improve stabilization. Likewise, water soluble emulsifiers are used in the preparation of oil-in-water emulsion, like for
example dressings, as these emulsifiers stabilize oil-in-water emulsions. The Hydrophilic-Lipophilic Balance (HLB) of
an emulsifier is a measure of the degree to which it is hydrophilic or lipophilic. An emulsifier having an HLB value of 8
or lower is usually classified as being a water-in-oil promoting emulsifier and as fat soluble. Emulsifiers with an HLB of
more than 8 are oil-in-water promoting. Preferably the liquid oil comprises a fat soluble emulsifier with an HLB of 8 or
lower, more preferably a fat soluble emulsifier selected from the list consisting of monoglycerides, diglycerides, organic
acid esters of monoglycerides, native lecithin, polyglycerol esters of fatty acids, sucrose esters of fatty acids and com-
binations thereof, even more preferably a fat soluble emulsifier essentially consisting of Dimodan RT, Dimodan HP or
combinations thereof and still even more preferably a fat soluble emulsifier essentially consisting of Dimondan HP.

Mixing

[0052] The fat powder comprising hardstock fat, the hardstock fat in liquid form and the oil phase are mixed to provide
an oil-slurry at step ’e’. All the fat powder, hardstock in liquid form and liquid oil can be mixed at step ’e’ to provide an
oil-slurry or parts thereof can be mixed, wherein the remaining parts are mixed at step 'f together with the water-phase.
Preferably all the hardstock in liquid form, the liquid oil and the fat powder comprising hardstock are mixed at step ’e’.
[0053] It was observed that mixing of a substantial part of the hardstock in liquid form directly into in the water-phase
(i.e. not by first forming an oil-slurry) may lead to fouling of one or more of the machines used in emulsions making.
[0054] Itis important that the fat powder is not subjected to temperatures at which the hardstock fat comprised by the
fat powder melts as this severely reduces the ability of the fat powder to structure. This temperature depends on the
hardstock fat comprised by the fat powder and can routinely be determined for example based on the solid fat content
profile (i.e. N-lines) of the hardstock fat used. Preferably the fat powder, after production, has not been subjected to
temperatures at which a substantial part of the fat powder melts and more preferably has not been subjected to above
25, more preferably above 15, even more preferably above 10 degrees Celsius. For example, care must be taken that
hot ingredients, such as hot hardstock fat in liquid form, are not brought into contact with the fat powder in such a way
as to melt a substantial part of the fat powder. Thus depending on the temperature of the fat powder and the other
ingredients brought into contact with the powder cooling of the mixture can be applied.

[0055] Preferably the temperature of oil phase at step ’e’ is from 5 to 25, more preferably 8 to 23 and even more
preferably from 10 to 22 degrees Celsius. It is believed that at said preferred temperature ranges a more optimal and/or
continuous fat-crystal network is created and melting of a substantial part of the fat powder is prevented.

[0056] The ingredients at step ’e’ and step 'f’ of the process according to the invention may be mixed using standard
mixing, preferably low shear mixing, equipment common in the field of emulsions making for such use.

[0057] Preferably the temperature of the water-phase at step f is from 10 to 25, more preferably 12 to 23 and even
more preferably from 14 to 22 degrees Celsius. It is believed that at said preferred temperature ranges a more optimal
and/or continuous fat-crystal network is created and melting of a substantial part of the fat powder is prevented.
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Food product

[0058] In another aspect the invention relates to edible fat-continuous emulsions, which are obtainable by a process
according to the invention:

[0059] An edible fat continuous emulsion comprising 10 to 85 wt. % of a dispersed water-phase and 15 to 90 wt. %
of total fat, obtainable by a process according to the invention, comprising at least 2 wt. %, based on the weight of total
fat, of a first hardstock fat with the following solid fat profile:

N20 from 65 to 95;
N35 from 25 to 55;

and further comprising at least 2 wt. %), based on the weight of total fat, of a second hardstock fat with the following solid
fat profile:

N20 from 5 to 95;
N30 below 60.

[0060] Emulsions obtainable according to a process of the invention have excellent glossiness and good firmness.
[0061] The edible fat-continuous emulsions made according to the process of the invention comprise 10 to 85 wt. %,
preferably 15 to 70 wt. %, more preferably 20 to 60 wt. % and even more preferably 30 to 50 wt. % of a dispersed water
phase, based on the total weight of the emulsion.

[0062] The edible fat-continuous emulsions made according to the process of the invention comprise 15 to 90 wt. %
of total fat, based on the total weight of the emulsion. Nowadays W/O emulsions which are low in fat are desired by
consumers as associated with health benefits. Preferably emulsions according to the invention comprise 20 to 80 wt.
%, more preferably 25 to 65 wt. % and even more preferably 30 to 55 wt. % of total fat, based on the total weight of the
emulsion. It will be appreciated that the combined weight % of the dispersed water phase and fat of the emulsion will
not exceed 100 wt. %.

[0063] TheW/O emulsions, according to the invention, made with fat powder comprising hardstock fat, have a structural
feature which is different from emulsions not made with fat powder. An example of the latter are spreads made by the
votator process. This structural feature can be observed using SAXS (Small-Angle X-ray Scattering) measurements.

Quotient-A

[0064] In particular, an emulsion according to the invention can be characterized by having quotient-A which is at most
0.95.

[0065] Quotient-A is determined by the following procedure.

[0066] First the FWHM-value of an emulsion is measured, and labeled FWHM-FP.

[0067] Next said emulsion is reworked according to the following votator process:

The W/O emulsion is mixed at a temperature at which the structuring fat is definitely liquid and thermostated at 60
degrees Celsius. This mixture was pumped at a throughput of 10 kg per hour through three successive A units (i.e.
A1, A2 and A3) (set to 1000 rpm) and one C-unit (set to 2000 rpm). The temperatures for A1-A3 were respectively
15, 10 and 5 degrees Celsius, the C-unit was not cooled.

[0068] The FWHM value of the reworked W/O emulsion is also measured and labeled FWHM-V. The Quotient-A can
be derived from the FWHM-FP and FWHM-V values as follows:

 FWHM-FP
Quotient-A =
' FWHM-V

[0069] Thus Quotient- A is the FWHM value of an emulsion divided by the FWHM value of the emulsion after rework
using a votator process (i.e. involving melting of the hardstock fat).

[0070] As mentioned above, the FWHM characteristic of a W/O emulsion provides information concerning the nature
of the fat-crystals in the spread. What is observed is that the FWHM value of the fat-peak of a spread made according
to the invention is different from a spread made with the votator process. Therefore, reworking a spread according to
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the invention with the votator process, results in a change in the Quotient-A. In particular, a spread according to the
invention, made using fat powder, but reworked with the votator process will have an increase in absolute FWHM-vlalue
(i.e. a decrease in Quotient-A). It will be appreciated that a spread made by a votator process (i.e. not according to the
invention), which is also reworked by the votator process, as described above, will have little or no change in FWHM
value and will have a Quotient A close to 1.

[0071] Therefore, the present invention also relates to an edible fat continuous emulsion comprising 10 to 85 wt. %
of a dispersed water-phase and 15 to 90 wt. % of total fat, comprising at least 2 wt. %, based on the weight of total fat,
of a first hardstock fat with the following solid fat profile:

N20 from 65 to 95;
N35 from 25 to 55;

and further comprising at least 2 wt. %), based on the weight of total fat, of a second hardstock fat with the following solid
fat profile:

N20 from 5 to 95;
N30 below 60,

wherein the Quotient-A is from 0.95 to 0.2, and

wherein the emulsion has a glossiness-value of at least 4 and a Stevens-value of at least 75.

[0072] It will be appreciated that the fat blend obtainable by mixing hardstock fat in liquid form, fat powder comprising
hardstock fat and liquid oil, such as at step ’e’, is capable of providing an emulsion, preferably a spread, having both a
good hardness and a constant and good glossiness by mixing with a water-phase. Therefore the invention also relates
to a fat blend comprising at least 2 wt. %, based on the weight of total fat, of a first hardstock fat with the following solid
fat profile:

N20 from 65 to 95;
N35 from 25 to 55;

and further comprising at least 2 wt. %), based on the weight of total fat, of a second hardstock fat with the following solid
fat profile:

N20 from 5 to 95;
N30 below 60,

wherein the Quotient-A is from 0.95 to 0.2.

[0073] The Stevens value of a W/O emulsion according to the invention is determined as follows: A product, whereof
the Stevens-value is to be measured is stabilized at 5 degrees Celsius. The hardness of the product is measured with
a Stevens penetrometer (Brookfield LFRA Texture Analyser (LFRA 1500), ex Brookfield Engineering Labs, UK) equipped
with a stainless steel probe with a diameter of 6.35 mm and operated in "normal” mode. The probe is pushed into the
product at a speed of 2 mm/s, a trigger force of 5 gram from a distance of 10 mm. The force required is read from the
digital display and is expressed in grams.

[0074] Preferably the emulsion according to the invention has a Stevens-value of from 80 to 500, more preferably
from 90 to 400, even more preferably 100 to 300 and still even more preferably of from 120 to 200.

Glossiness

[0075] In general, it was found that in emulsions according to the invention, the hardness could be changed while the
emulsions maintain a constant and good glossiness. Glossiness is measured by visual inspection of a W/O emulsion
and is expressed in a glossiness-value. The glossiness-value can also be derived by measuring both the D3,3 and the
e-sigma of an emulsion (i.e. of the dispersed water-phase). For example, a D3,3 value which is larger than 10 results
is an emulsion appearing too dull. A very small D3,3 can lead to an emulsion, which is perceived as having too much
glossiness. In addition, to have good glossiness the e-sigma of the dispersed water-phase should also be small.
[0076] Preferably the emulsion according to the invention has water droplet size distribution with a D3,3 from 8 to 3,
more preferably from to 6 to 3.2 and even more preferably from 4.5 to 3.5.

[0077] Preferably the emulsion according to the invention has water droplet size distribution with an e-sigma of at most
1.7, more preferably of at most 1.6 more preferably of at most 1.5 and even more preferably of at most 1.4.

[0078] Preferably an emulsion according to the invention comprises afirsthardstock fat with the following solid fat profile:
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N20 from 65 to 95;
N35 from 25 to 55;

preferably has the following solid fat profile:

N20 from 70 to 90;
N35 from 30 to 50;

more preferably has the following solid fat profile:

N20 from 75 to 85;
N35 from 35 to 45;

and even more preferably, is an interesterified mixture of 65% dry fractionated palm oil stearin with an lodine Value of
14 and 35% palm kernel oil; it results in emulsions having an excellent glossy appearance (e.g. a glossiness value of
at least 4) and a good firmness.

[0079] Preferably an emulsion according to the invention comprises a second hardstock fat with the following solid fat
profile:

N20 from 5 to 90;
N30 below 60;

preferably has the following solid fat profile:

N20 from 10 to 80;
N30 below 30;

more preferably has the following solid fat profile:

N20 from 15 to 70;
N30 below 20;

even more preferably has the following solid fat profile:

N20 from 25 to 65;
N30 below 10;

and still even more preferably is palm kernel fat, coconut oil or a combination thereof; it results in emulsions having an
excellent glossy appearance (e.g. a glossiness value of at least 4) and a good firmness.

[0080] Preferably the first hardstock fat and second hardstock fat are each added in an amount of 2 to 25 wt. % (e.g.
20 wt. % of the first hardstock and 20 wt. % of the second hardstock), more preferably 4 to 20 wt. % and even more
preferably 6 to 15 wt. % and still even more preferably 8 to 14 wt. %, based on the weight of total fat.

Quotient-B

[0081] An emulsion according to the invention having a particularly desirable combination of hardness and glossiness
could be characterized by a particular SAXS pattern. Such a pattern has a certain ratio of the FWHM and the D-value
of the first order long spacing of the crystalline fat in an emulsion.

[0082] The Quotient-B is defined as:

FWHM-FP
Quotient-B =
(D-value -39)

[0083] As explained in detail in the Examples section, the D-value is a well established property of a fat diffraction
line. A D-value of the first order long spacing of a fat is related to the thickness of repeating bilayers, of triglycerides in
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the crystalline phase which is determined by the fatty acid chain lengths of the triglycerides and type of polymorph.
[0084] Thus Quotient-B is the FWMM value of an emulsion divided by a specific number, wherein said number is the
D-value of the first order long spacing of the crystalline fat of the emulsion from which 39 is subtracted.

[0085] In a preferred embodiment, an emulsion according to the invention has a Quotient-B of at least 0.18, more
preferably of at least 0.195 and even more preferably of at least 0.21.

[0086] Preferably emulsions according to the invention are wrapper or spreads, more preferably are spreads and even
more preferably are low-fat spreads.

[0087] The invention is now illustrated by the following non limiting examples.

Examples

Small-Angle X-ray scattering (SAXS)

[0088] The SAXS measurements are performed at the high-brilliance 1D02 beamline of the European Synchrotron
Radiation Facility (ESRF) in Grenoble, France. The incident X-ray wavelength is 0.0996 nm for all experiments. The
sample to detector distance is 1.50 m, allowing collection of SAXS data in the range 0.06 < g/nm™? < 4.5, where q (=
47.sinb/1) is de wave vector (and @the scattering angle). The samples are 2.0 mm thick and held in an aluminium cell
with mica windows. A four position temperature stage is used to control the temperature at 10 degrees Celsius. The
SAXS detector is a FReLoN (Fast-Readout, Low-Noise) Kodak CCD, based on a Kodak KAF-4320 image sensor. The
two-dimensional SAXS pattern is azimuthally averaged to obtain the scattered intensity as a function of q.

[0089] TheFullWidth atHalf Maximum (FWHM) values ofthefirstorderlong spacing derived from SAXS measurements
were calculated by converting g to 2-Theta using wavelength 0.15418 nm (Cu K-alpha radiation) for comparison with
home lab equipment. The raw data is delivered as ascii files (g versus intensity).

[0090] For the conversion of q to D-value, the following formula were used (where lambda is 0.15418 nm):

g =4 * Pi Sin(Theta) / lambda

D-value = (n * lambda) / (2 * sin(Theta))

where n is an integer (=1 for our calculations).
[0091] Therefore

D-value =2 * Pi/ q (nm)

[0092] For the calculation of 2-Theta for Cu K-alpha radiation (where lambda is 0.15418 nm):

Sin(Theta) = Lambda / (2 * D-value)

2-Theta = 2 * ASIN (Lambda/(2 * D-value)) * 180 / Pi

180/Pi is the conversion radians to degrees
[0093] Therefore

2-Theta = 2 * ASIN(Lambda / (2 * D-value)) * 180 / Pi

[0094] The calculations are performed in Excel and the obtained 2-Theta versus Intensity values are copied into
notepad to generate a .txt file. This file was converted to .raw file by the software FileExchange version 1.2.26 (Bruker-
AXS). Subsequently this raw file was read in the EVA-software version 12 (Bruker-AXS) to calculate the FWHM and the
d-value of the sample.

11
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Stevens value

[0095] Stevens values give an indication about the hardness (also called firmness) of a product. The Stevens value
is determined according to the following protocol.

[0096] Products are stabilized at 5 degrees Celsius. The hardness of the product is measured with a Stevens pene-
trometer (Brookfield LFRA Texture Analyser (LFRA 1500), ex Brookfield Engineering Labs, UK) equipped with a stainless
steel probe with a diameter of 6.35 mm and operated in "normal" mode. The probe is pushed into the product at a speed
of 2 mm/s, a trigger force of 5 gram from a distance of 10 mm. The force required is read from the digital display and is
expressed in grams.

Solid Fat Content (SFC) measurements

[0097] The solid fat content (SFC) in this description and claims is expressed as N-value, as defined in Fette, Seifen
Anstrichmittel 80 180-186 (1978). The stabilization profile applied is heating to a temperature of 80 degrees Celsius,
keeping the oil for at least 10 minutes at 60 degrees Celsius or higher, keeping the oil for 1 hour at 0 degrees Celsius
and then 30 minutes at the measuring temperature.

Glossiness

[0098] The glossiness of an emulsion was assessed by visual inspection. The emulsions were classified from 0 to 5,
wherein:

- Oindicates no glossiness and/or a glossiness which is too strong.
- 5Sindicates a good glossiness.

Spreadibility

[0099] Spreadibility is determined according to the following protocol.

[0100] A flexible palette knife is used to spread a small amount of the spread on to fat free paper. The spreading
screen is evaluated according to standardized scaling. A score of 1 represents a homogeneous and smooth product
without any defects, a 2 refers to the same product but then with small remarks as slightly inhomogeneous or some
vacuoles, a 3 refers to the level where defects become almost unacceptable, like loose moisture or coarseness during
spreading. A score of 4 or 5 refers to unacceptable products, where the 4 refers to a product still having some spreading
properties, but an unacceptable level of defects.

Water droplet size distribution of spreads (D3,3 measurement)

[0101] The normal terminology for Nuclear Magnetic Resonance (NMR) is used throughout this method. On the basis
of this method the parameters D3,3 and exp(c) of a lognormal water droplet size distribution can be determined. The
D3,3 is the volume weighted mean droplet diameter and ¢ (e-sigma) is the standard deviation of the logarithm of the
droplet diameter.

[0102] The NMR signal (echo height) of the protons of the water in a water -in-oil emulsion are measured using a
sequence of 4 radio frequency pulses in the presence (echo height E) and absence (echo height E*) of two magnetic
field gradient pulses as a function of the gradient power. The oil protons are suppressed in the first part of the sequence
by a relaxation filter. The ratio (R=E/E*) reflects the extent of restriction of the translational mobility of the water molecules
in the water droplets and thereby is a measure of the water droplet size. By a mathematical procedure -which uses the
log-normal droplet size distribution - the parameters of the water droplet size distribution D3,3 (volume weighed geometric
mean diameter) and o (distribution width) are calculated.

[0103] A Bruker magnet with a field of 0.47 Tesla (20 MHz proton frequency) with an air gap of 25 mm is used (NMR
Spectrometer Bruker Minispec MQ20 Grad, ex Bruker Optik GmbH, DE).

[0104] Thedropletsize of the spread is measured, according to the above described procedure, of a spread stabilized
at 5 degrees Celsius right after production for one week. This gives the D3,3 after stabilization at 5 degrees Celsius.

Spreads product composition

[0105] Edible spreads with a composition as in Table 1 were made according to the methods as described below.

12
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Table 1, Spreads product formulation (wt. %).

Example C-6/C-1 2/C-2 3/C-3 4/C-4 5/C-5
FAT-phase:

iNES48# 13 13 13 13 13
Palm kernel fat## 0 2 4 6 8
Sunflower oil 86.6 84.6 82.6 80.6 78.6
Dimodan RT 0.3 0.3 0.3 0.3 0.3
Vitamins and colorant 0.1 0.1 0.1 0.1 0.1

PRODUCT FORMULATION:

Fat phase
Fat-phase 34 34 34 34 34
Water-phase### Balance Balance Balance Balance Balance

# inES48 is an interesterified mixture of 65% dry fractionated palm oil stearin with an lodine Value of 14 and 35%
palm kernel oil. For examples 2 to 5 and C-6 a fat powder of inES48 was used that was obtained using a supercritical
melt micronisation process as described below. For comparative examples C-1 to C-5 the inES48 was used as such
(i.e. it was molten during the preparation of the premix). Dimodan RT is a molecularly distilled mono/diacylglyceride
mixture derived from fully hardened rapeseed oil (90% monoglyceride) ex Danisco.

## fully hydrogenated palm kernel oil

### The water-phase comprised 4.5 wt. % of sodium chloride, based on the weight of the water-phase. The pH of

the water-phase is adjusted to 4.2 using 20% citric acid solution.

Table 2. Solid fat content.

Solid fat contentat: | INES48 | PK CN
10 degrees Celsius | 92.0 70.6 | 80.0
20 degrees Celsius | 83.8 444 | 38.3
30degrees Celsius | 57.9 05 0.0
35degrees Celsius | 40.8 0.0 0.0
40 degrees Celsius | 21.2 0.0 0.0

Preparation of spreads according to the invention (Example 2-5)

[0106] Cold oil and colorant are added to a stirring tank (Fryma vessel) mixed and degassed. A stock solution of the
emulsifier also comprising the liquid hardstock was prepared by mixing the emulsifier and the liquid hardstock with about
1% of the oil and heating it up to 75 degrees Celsius. The stock solution, cooled to about 70 degrees Celsius, was added
to the degassed oil, with a temperature of about 14 degrees Celsius, and mixed. The temperature of the oil mixed with
the stock solution will be about 18 degrees Celsius. Next, fat powder was added to the oil and mixed-in under vacuum.
The fat powder and oil mixture is mixed under high shear, using a reflux pipe until an oil-slurry was obtained which
appeared smooth and transparent. The maximum temperature increase observed due to mixing was about21.5 degrees
Celsius. Before being fed into the C-unit see below the temperature of the oil-slurry was about 20 degrees Celsius.
[0107] The water-phase was prepared by dissolving the sodium chloride in the water and adjusting the pH to about
4.2 using 20 wt. % citric acid solution. Before being fed into the C-unit, see below, the water-phase was cooled to about
12-13 degrees Celsius.

[0108] The thus prepared oil-slurry and water-phase were fed to a C-unit (volume 75 ml) operating at a flow-rate of
15 kg per hour and at 2400 rpm. Tubs were filed and stored at 5 degrees Celsius.

13
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Preparation of spreads not according to the invention (Comparative 6)

[0109] Comparative 6 was prepared according to Examples 2 to 5 without addition of liquid hardstock.

Preparation of spreads not according to the invention (Comparative 1-5)

[0110] The water-phase was prepared by dissolving the sodium chloride in the water and adjusting the pH to about
4.2 using 20 wt. % citric acid solution.

[0111] Liquid oil, Fat Powder (InES48), and the hardstock (i.e. palm kernel fat) were added slowly to the water phase
in the feed tank of the votator at a temperature of degrees Celsius to provide a pre-mix. The fat powder was thus subjected
to a temperature at which the fat powder was substantially melted.

[0112] To provide a spread, the pre-mix, thermostated at 60 degrees Celsius was pumped at a throughput of 10 kg
per hour through three successive A units (i.e. A1, A2 and A3) (set to 1000 rpm) and one C-unit (set to 2000 rpm). The
temperatures for A1-A3 were respectively 15, 10 and 5 degrees Celsius, the C-unit was not cooled.

Results
[0113] Spreads produced according to the processes and compositions described above were analyzed.

Table 3. Spreads analysis

Sample D3,3 esigma | Stevensvalue | Glossiness | Spreading Score
C-6 4.4 1.3 66 5 1
2 3.9 1.0 84 5 1
3 4.1 1.5 104 5 1
4 3.8 1.2 136 5 1
5 43 1.0 151 5 1
C-1 16.8 5.0 41 0 2-3
C-2 10.0 32 77 2 1
C-3 47 1.8 98 4 1
C-4 3.8 1.8 116 5 1
C-5 34 1.8 135 3 1
n.d.: not determined

[0114] The results show that for emulsions according to the invention, the glossiness level was constant and excellent
(not too low and not too high), which can also be derived from the D3,3 and e”sigma values, while having a varying
Stevens value (hardness). This highlights the ability of the process according to the invention to change the hardness
level independent from the glossiness, something which could not be achieved by the votator process. Furthermore,
since emulsions were made using a single type of fat powder, the process according to the invention is applicable to
factory scale settings. Even though a single and simple (i.e. comprising one type of hardstock fat) type of fat powder
was used, different emulsion-types (e.g. different spread-types) could be made which varied in hardness level. This
highlights that the process is suitable for factory scale implementations yet is flexible.

Other observations of SAXS measurements:

[0115]

Table 3. Spreads analysis by SAXS and WAXS
Sample | D-value (angstrom) | FWHM (2-Theta) | Quotient-A | Quotient-B
C-6 40.5 0.170 0.723 0.1

2 40.5 0.188 0.855 0.13
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(continued)

Sample | D-value (angstrom) | FWHM (2-Theta) | Quotient-A | Quotient-B
3 n.d. n.d. n.d. n.d.

4 40.1 0.252 0.887 0.23

5 n.d. n.d. n.d. n.d.
C-1 40.6 0.235 ~1* 0.15
C-2 40.4 0.220 ~1* 0.16
C-3 n.d. n.d. ~1* n.d.
C-4 39.9 0.284 ~1* 0.32
C-5 n.d. n.d. ~1* n.d.
n.d.: not determined; * based on theoretical estimated

[0116] It was observed that the spreads of Example 2 and 4, and of Comparative C-2, and C-6 had a single diffraction
fat-peak. In contrast, in case a spread is made in a fat powder process wherein two types of fat powders are used (i.e.
fat powders wherein the hardstock fats have a different composition) two diffraction fat-peaks are typically visible in the
SAXS scattering measurements as shown in W02011/160921.

Claims

1. Process for manufacturing edible fat continuous emulsions comprising 10 to 85 wt. % of a dispersed water-phase
and 15 to 90 wt. % of total fat, said process comprising the steps of:

a. providing a water-phase;

b. providing liquid oil;

c. providing fat powder comprising hardstock fat;

d. providing hardstock fat in liquid form;

e. mixing fat powder comprising hardstock fat, hardstock fat in liquid form and liquid oil to provide an oil-slurry;
f. mixing the oil-slurry provided at step ‘e’ with the water-phase to provide a water-In-oil emulsion,

wherein the fat powder is not subjected to temperatures at which a substantial part of the fat powder melts.

2. Process according to claim 1, wherein the fat powder is a fat powder obtainable by supercritical melt micronisation.
3. Process according to claim 1 or claim 2. wherein hardstock fat in liquid form is provided at step ’d’ by mixing hardstock
fat with at least part of the liquid oil at elevated temperatures, wherein said temperature preferably is at least 50

degrees Celsius, more preferably atleast 60 degrees Celsius and even more preferably, atleast 70 degrees Celsius.

4. Process according to any one of claims 1 to 3, wherein the temperature of the liquid oil at step ’e’ is from 5 to 25,
preferably from 8 to 23 and more preferably from 10 to 22 degrees Celsius.

5. Process according to any one of claims 1 to 4, wherein the hardstock fat comprised by the fat powder has the
following solid fat profile:

N20 from 65 to 95;
N35 from 25 to 55;

preferably has the following solid fat profile:

N20 from 70 to 90;
N35 from 30 to 50;

more preferably has the following solid fat profile:
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N20 from 75 to 85;
N35 from 35 to 45;

and even more preferably, the hardstock fat comprised by the fat powder is an interesterified mixture of 65% dry
fractionated palm oil stearin with an lodine Value of 14 and 35% palm kernel oil.

Process according to any one of claims 1 to 5, wherein the hardstock fat in liquid form has the following solid fat profile:

N20 from 5 to 90;
N30 below 60;

preferably has the following solid fat profile:

N20 from 10 to 80;
N30 below 30;

more preferably has the following solid fat profile:

N20 from 15 to 70;
N30 below 20;

even more preferably has the following solid fat profile:
N20 from 25 to 65;
N30 below 10;
and still even more preferably is palm kernel fat, coconut oil or a combination thereof.
Process according to any one of claims 1 to 6, wherein the fat powder comprising hardstock fat and the hardstock

fat in liquid form are each added in an amount of from 0.5 to 25 wt. % preferably from 4 to 20 wt. %, more preferably
from 6 to 15 wt. % and even more preferably from 8 to 14 wt. %, based on the weight of total fat.

An edible fat continuous emulsion comprising 10 to 85 wt. % of a dispersed water-phase and 15 to 90 wt. % of total
fat, obtainable by a process according to any one of claims 1 to 7, comprising at least 2 wt. %, based on the weight
of total fat, of a first hardstock fat with the following solid fat profile:

N20 from 65 to 95;
N35 from 25 to 55;

and further comprising at least 2 wt. %, based on the weight of total fat, of a second hardstock fat with the following
solid fat profile:

N20 from 5 to 95;
N30 below 60.

An edible emulsion according to claim 8, wherein the first hardstock fat has the following solid fat profile:

N20 from 65 to 95;
N35 from 25 to 55;

preferably has the following solid fat profile:

N20 from 70 to 90;
N35 from 30 to 50;

more preferably has the following solid fat profile.

N20 from 75 to 85;
N35 from 35 to 45;
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and even more preferably, is an interesterified mixture of 65% dry fractionated palm oil stearin with an lodine Value
of 14 and 35% palm kernel oil.

An edible emulsion according to claims 8 or claim 9, wherein the second hardstock fat has the following solid fat profile:

N20 from 5 to 90;
N30 below 60;

preferably has the following solid fat profile:

N20 from 10 to 80;
N30 below 30;

more preferably has the following solid fat profile:

N20 from 15 to 70;
N30 below 20;

even more preferably has the following solid fat profile;

N20 from 25 to 65;
N30 below 10;

and still even more preferably is palm kernel fat, coconut oil or a combination thereof.

An edible emulsion according to any one of claims 8 to 10, wherein the amount if the first hardstock fat and the
amount of the second hardstock. fat are each 2 to 25 wt, %, morse preferably 4 to 20 wt. % and even more preferably
6 to 15 wt. % and still even more preferably 8 to 14 wt. %, based on the weight of total fat.

An edible emulsion according to any one of claims 8 to 11, wherein the Quotient-A is 0.92 to 0.3, preferably 0.9 to
0.4 and more preferably is 0.89 to 0.7.

An edible emulsion according to any one of claims 8 to 12, wherein the emulsion has a Quotient-B of at least 0.18,
more preferably of at least 0.195 and even more preferably of at least 0.21, wherein Quotient-B is the FWHM value
of an emulsion divided by a specific number, wherein said number is the D-value of the first order long spacing of
the crystalline fat of the emulsion from which 39 is subtracted.

An edible emulsion according to any one of claim 8 to 13, wherein the emulsion has a Stenvens value of from 80
to 500 as measured at 5 degrees Celsius; and a dispersed water-phase with a D3.3 of from 8 to 3 and an e-sigma
of at most 1.7.

Patentanspriiche

1.

Verfahren zur Herstellung von essbaren fettdurchgangigen Emulsionen, umfassend 10 bis 85 Gew.-% einer dis-
pergierten Wasserphase und 15 bis 90 Gew.-% Gesamffett, wobei das Verfahren die Schritte:

a. Vorlegen einer Wasserphase;

b. Vorlegen von fliissigem OI;

c. Vorlegen von Fettpulver, umfassend Hartfett;

d. Vorlegen von Harffett in flissiger Form;

e. Mischen des Fettpulvers, umfassend Hartfett, des Hartfetts in fliissiger Form und des fliissigen Ols, um eine
(")I-Aufschlémmung zu bilden;

f. Mischen der in Schritt ’e’ hergestellten Ol-Aufschlammung mit der Wasserphase, um eine Wasser-in-Ol-
Emulsion zu bilden,

wobei das Fettpulver keinen Temperaturen ausgesetzt wird, bei denen ein wesentlicher Anteil des Fettpulvers
schmilzt.
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Verfahren gemaR Anspruch 1, wobei das Fettpulver ein durch superkritische Schmelzmikronisation erhéaltliches
Fettpulver ist.

Verfahren gemalR Anspruch 1 oder Anspruch 2, wobei das Hartfett in flissiger Form in Schritt ’d’ durch Mischen
des Hartfetts mit mindestens einem Teil des flissigen Ols bei erhdhter Temperatur vorgelegt wird, wobei diese

Temperatur vorzugsweise mindestens 50 Grad Celsius, weiter bevorzugt mindestens 60 Grad Celsius und noch
weiter bevorzugt mindestens 70 Grad Celsius betragt.

Verfahren gemas irgendeinem der Anspriiche 1 bis 3, wobei die Temperatur des fliissigen Ols in Schritt’e’ von 5
bis 25, vorzugsweise von 8 bis 23 und weiter bevorzugt von 10 bis 22 Grad Celsius betragt.

Verfahren gemaf irgendeinem der Anspriiche 1 bis 4, wobei das Hartfett, das im Fettpulver enthalten ist, das
folgende feste Fettprofil aufweist:

N20 von 65 bis 95;
N35 von 25 bis 55;

vorzugsweise das folgende feste Fettprofil aufweist:

N20 von 70 bis 90;
N35 von 30 bis 50;

weiter bevorzugt das folgende feste Fettprofil aufweist:

N20 von 75 bis 85;
N35 von 35 bis 45;

und immer noch weiter bevorzugt das Hartfett, das im Fettpulver enthalten ist, eine zwischenveresterte Mischung
von 65% trocken fraktioniertem Palmaélstearin mit einem Jod-Wert von 14 und 35% Palmkerndl ist.

Verfahren gemaf irgendeinem der Anspriiche 1 bis 5, wobei das Hartfett in flissiger Form das folgende feste
Fettprofil aufweist:

N20 von 5 bis 90
N30 unter 60;

vorzugsweise das folgende feste Fettprofil aufweist:

N20 von 10 bis 80;
N30 unter 30;

weiter bevorzugt das folgende feste Fettprofil aufweist:

N20 von 15 bis 70;
N30 unter 20;

noch weiter bevorzugt das folgende feste Fettprofil aufweist:

N20 von 25 is 65;
N30 unter 10;

und immer noch weiter bevorzugt Palmkernfett, Kokosnussol oder eine Kombination davon ist.
Verfahren gemaR irgendeinem der Anspriiche 1 bis 6, wobei das Fettpulver, enthaltend Hartfett, und das Hartfett
in flissiger Form jeweils in einer Menge von 0,5 bis 25 Gew.-%, vorzugsweise 4 bis 20 Gew.-%, weiter bevorzugt

von 6 bis 15 Gew.-% und noch weiter bevorzugt von 8 bis 15 Gew.-%, bezogen auf das Gewicht des gesamten
Fetts, zugegeben werden.
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Eine essbare fettdurchgéngige Emulsion, enthaltend 10 bis 85 Gew.-% einer dispergierten Wasserphase und 15
bis 90 Gew.-% Gesamtfett, erhaltlich durch ein Verfahren gemanr einemder Anspriiche 1 bis 7, enthaltend mindestens

2 Gew.-%, bezogen auf das gesamte Fett, eines ersten Hartfetts mit dem folgenden festen Fettprofil :

N20 von 65 bis 95;
N35 von 25 bis 55;

und weiter umfassend mindestens 2 Gew.-%, bezogen auf das Gewicht des gesamten Fetts eines zweiten Harffetts
mit dem folgenden festen Fettprofil:

N20 von 5 bis 95;
N30 unter 60.

Eine essbare Emulsion gemal Anspruch 8, wobei das erste Hartfett das folgende feste Fettprofil aufweist:

N20 von 65 bis 95;
N35 von 25 bis 55;

vorzugsweise das folgende feste Fettprofil aufweist:

N20 von 70 bis 90;
N35 von 30 bis 50;

weiter bevorzugt das folgende feste Fettprofil aufweist:

N20 von 75 bis 85;
N35 von 35 bis 45;

und immer noch weiter bevorzugt eine zwischenveresterte Mischung von 65% trocken fraktioniertem Palmdlstearin
mit einem Jod-Wert von 14 und 35% Palmkerndl ist.

Eine essbare Emulsion gemaR Anspruch 8 oder 9, wobei das zweite Hartfett das folgende feste Fettprofil aufweist:

N20 von 5 bis 90
N30 unter 60;

vorzugsweise das folgende feste Fettprofil aufweist:

N20 von 10 bis 80;
N30 unter 30;

weiter bevorzugt das folgende feste Fettprofil aufweist:

N20 von 15 bis 70;
N30 unter 20;

noch weiter bevorzugt das folgende feste Fettprofil aufweist:

N20 von 25 is 65;
N30 unter 10;

und immer noch weiter bevorzugt Palmkernfett, Kokosnussol oder eine Kombination davon ist.
Eine essbare Emulsion gemaf einem der Anspriiche 8 bis 10, wobei die Menge des ersten Hartfetts und die Menge
des zweiten Hartfetts jeweils 2 bis 25 Gew.-%, weiter bevorzugt 4 bis 20 Gew.-%, und noch weiter bevorzugt 6 bis

15 Gew.-% undimmer noch weiter bevorzugt 8 bis 14 Gew.-%, bezogen aufdas Gewichtdes gesamten Fetts, betragt.

Essbare Emulsion gemal irgendeinem der Anspriiche 8 bis 11, wobei der Quotient-A 0,92 bis 0,3, vorzugsweise
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0,9 bis 0,4 und weiter bevorzugt 0,89 bis 0,7 ist.

Eine essbare Emulsion gemaR irgendeinem der Anspriche 8 bis 12, wobei die Emulsion einen Quotient-B von
mindestens 0,18, weiter bevorzugt mindestens 0,195 und noch weiter bevorzugt von mindestens 0,21 hat, wobei
der Quotient-B der FWHM-Wert einer Emulsion, geteilt durch eine spezifische Zahl ist, wobei diese Zahl der D-Wert
des langen Abstands erster Ordnung des kristallinen Fetts der Emulsion ist, von dem 39 abgezogen wird.

Eine essbare Emulsion gemal irgendeinem der Anspriiche 8 bis 13, wobei die Emulsion einen Stevens-Wet von
80 bis 500 aufweist, wie bestimmt bei 5 Grad Celsius; und eine dispergierte Wasserphase mit einem D3,3 von 8
bis 3 und einem e-sigma von héchstens 1,7 aufweist.

Revendications

1.

Procédé de fabrication d’émulsions continues de graisses comestibles comprenant de 10 a 85 % en masse d’une
phase d’eau dispersée et de 15 a 90 % en masse de graisse totale, ledit procédé comprenant les étapes de :

a. fourniture d’une phase d’eau ;

b. fourniture d’huile liquide ;

c. fourniture de poudre de graisse comprenant de la graisse a I'état solide ;

d. fourniture de graisse a I'état solide dans une forme liquide ;

e. mélange de poudre de graisse comprenant de |la graisse a I'état solide dans une forme liquide et d’huile
liquide pour fournir une suspension d’huile ;

f. mélange de la suspension d’huile fournie dans I'étape ‘e’ avec la phase d’eau pour fournir une émulsion eau-
dans-huile,

dans lequel la poudre de graisse n’est pas soumise aux températures auxquelles une partie substantielle de
la poudre de graisse fond.

Procédé selon larevendication 1, dans lequel la poudre de graisse est une poudre de graisse pouvant étre obtenue
par micronisation a I'état fondu supercritique.

Procédé selon la revendication 1 ou la revendication 2, dans lequel la graisse a I'état solide dans une forme liquide
est fournie dans I'étape 'd’ en mélangeant de la graisse a I'état solide avec au moins une partie de I'huile liquide a

des températures élevées, dans lequel ladite température est de préférence d’au moins 50 degrés Celsius, encore
mieux d’au moins 60 degrés Celsius et bien mieux encore d’au moins 70 degrés Celsius.

Procédé selon 'une quelconque des revendications 1 a 3, dans lequel la température de I'huile liquide dans I'étape
‘e’ estde 5 a 25 ; de préférence de 8 a 23 et encore mieux de 10 a 22 degrés Celsius.

Procédé selon 'une quelconque des revendications 1 a 4, dans lequel la graisse a I'état solide comprise par la
poudre de graisse présente le profil de graisse solide suivant :

N20 de 6534 95;
N35de 254 55;

présente de préférence le profil de graisse solide suivant :

N20 de 704 90 ;
N35de 304 50;

présente encore mieux le profil de graisse solide suivant :

N20 de 754 85;
N35de 354 45;

et bien mieux encore, la graisse a I'état solide comprise par la poudre de graisse est un mélange interestérifié de
65 % de stéarine d’huile de palme fractionnée séche avec un indice d’iode de 14 et de 35 % d’huile de palmiste.
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Procédé selon 'une quelconque des revendications 1 a 5, dans lequel la graisse a I'état solide dans une forme
liquide présente le profil de graisse solide suivant :

N20de 5490 ;
N30 inférieur 2 60 ;

présente de préférence le profil de graisse solide suivant :

N20de 104 80 ;
N30 inférieur 2 30 ;

présente encore mieux le profil de graisse solide suivant :

N20de 15470 ;
N30 inférieur 2 20 ;

présente bien mieux encore le profil de graisse solide suivant :

N20de 25465 ;
N30 inférieur 2 10 ;

et est bien mieux encore de la graisse de palmiste, de I’huile de noix de coco ou une combinaison de celles-ci.

Procédé selon 'une quelconque des revendications 1 a 6, dans lequel la poudre de graisse comprenant de la graisse
a I'état solide et de la graisse a 'état solide dans une forme liquide sont chacune ajoutées dans une quantité de 0,5
a 25 % en masse, de préférence de 4 2 20 % en masse, encore mieux de 6 a 15 % en masse et bien mieux encore
de 8 a 14 % en masse rapporté a la masse de graisse totale.

Emulsion continue de graisse comestible comprenant de 10 a 85 % en masse d’'une phase d’eau dispersée et de
15 4 90 % en masse de graisse totale, pouvant étre obtenue par un procédé selon l'une quelconque des revendi-
cations 1 a 7, comprenant au moins 2 % en masse, rapporté a la masse de graisse totale, d’'une premiére graisse
a I'état solide avec le profil de graisse solide suivant :

N20 de 6534 95;
N35de 254 55;

et comprenant de plus au moins 2 % en masse, rapporté a la masse de graisse totale, d’'une seconde graisse a
I'état solide avec le profil de graisse solide suivant :

N20de 53495 ;
N30 inférieur a 60.

Emulsion comestible selon la revendication 8, dans laquelle la premiére graisse a I'état solide présente le profil de
graisse solide suivant :

N20 de 6534 95;
N35de 254 55;

présente de préférence le profil de graisse solide suivant :

N20 de 704 90 ;
N35de 304 50;

présente encore mieux le profil de graisse solide suivant :

N20 de 754 85;
N35de 354 45;
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et bien mieux encore est un mélange interestérifié de 65 % de stéarine d’huile de palme fractionnée séche avec un
indice d’iode de 14 et de 35 % d’huile de palmiste.

Emulsion comestible selon la revendication 8 ou 9, dans laquelle la seconde graisse a I'état solide présente le profil
de graisse solide suivant :

N20de 5490 ;
N30 inférieur 2 60 ;

présente de préférence le profil de graisse solide suivant :

N20de 104 80 ;
N30 inférieur 2 30 ;

présente encore mieux le profil de graisse solide suivant :

N20de 15470 ;
N30 inférieur 2 20 ;

présente bien mieux encore le profil de graisse suivant :

N20de 25465 ;
N30 inférieur 2 10 ;

et est bien mieux encore de la graisse de palmiste, de I’huile de noix de coco ou une combinaison de celles-ci.

Emulsion comestible selon I'une quelconque des revendications 8 a 10, dans laquelle la quantité de la premiére
graisse a I'état solide et la quantité de la seconde graisse a I'état solide sont chacune de 2 a 25 % en masse, de
préférence de 4 a 20 % en masse et encore mieux de 6 & 15 % en masse et bien mieux encore de 8 3 14 % en
masse, rapporté a la masse de graisse totale.

Emulsion comestible selon 'une quelconque des revendications 8 a 11, dans laquelle le quotient A est de 0,92 a
0,3, de préférence de 0,9 a2 0,4 et encore mieux de 0,89 2 0,7.

Emulsion comestible selonl’'une quelconque desrevendications 8 a 12, dans laquelle I'émulsion présente un quotient
B d’au moins 0,18, encore mieux de 0,195 et bien mieux encore d’au moins 0,21, dans laquelle le quotient B est la
valeur FWHM d’une émulsion divisée par un nombre spécifique, dans laquelle ledit nombre est la valeur D du long
espacement de premier ordre de la graisse cristalline de I'’émulsion de laquelle on soustrait 39.

Emulsion comestible selon 'une quelconque des revendications 8 a 13, dans laquelle 'émulsion présente une valeur

Stevens de 80 a 500 mesurée a 5 degrés Celsius ; et une phase d’eau dispersée avec un D3,3de 8 a 3 et un e-
sigma d’au plus 1,7.
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