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DESCRIPTION

[0001] The invention relates to compositions comprising a mixture of proteins, with a high
amount of whey protein. The proteins further comprise a casein compound. The resulted
compositions have a good processability and texture.

[0002] Whey proteins at high concentrations in aqueous media are known to gel upon heat
treatments, while this phenomenon does not occur and/or does not cause issues at low
concentrations for example at whey protein concentrations as low as 3% by weight, or even at
whey protein concentrations of up to 6%. This is particularly the case at neutral pH. The
formation of the gel can foul the processing equipments. The higher the whey protein
concentration is, the more difficult the processing is. Various documents describe compositions
and processes to obtain liquid drinkable products having high amounts of whey proteins. There
is however a need for different textures, for example with viscous and/or gel textures, that are
appreciated by consumers. There is thus a need in compositions and/or processes allowing
appropriate process ability in equipment while providing a viscous and/or gel texture,
preferably with an improved texture stability over time.

[0003] Document EP2120591 discloses a drinking yoghurt comprising casein and whey protein
in a casein:whey protein ratio of from 4:96 to 12:88. The protein content is of up to 2.7% by
weight. These compositions are acidic and liquid (up to 400 cP at 10°C). Document WO
2011/003426 discloses similar compositions, obtained with a different process. There is a need
for composition having higher concentration of whey protein, with a different texture.

[0004] Document "Caseins: Utilizing Molecular Chaperone Properties to Control Protein
Aggregation in Foods", Yie Hui Yong, E. Allen Forgeding, JOURNAL OF AGRICULTURAL AND
FOOD CHEMISTRY, Volume: 58, Issue: 2, Pages: 685-693, describes compositions having 60
mg/mL B-lactoglobulin and up to 20 mg/mL B-casein at pH 6.0, or compositions having up to
25 mg/mL Whey Protein Isolate and up to 50 mg/mL sodium caseinate at pH 7.0.

[0005] Document WO 2006/034857 describes in example 9 ice-cream compositions having 8
wt% of proteins, wherein the proteins comprise 80% by weight of whey proteins having
undergone a nanoparticulation and 20% by weight of caseins from skim milk powder, being
thus in a micellar form. There is a need for other compositions, different from solid ice-creams.

[0006] Document WO 97/37548 relates to a food ingredient comprising a heat-set protein from
whey protein and a polysaccharide hydrocolloid which is present in an amount sufficient to
influence the structure and texture of the gel.

[0007] The invention addresses at least one of the problems or needs mentioned above with
an aqueous composition comprising proteins comprising whey protein and a casein compound,
wherein:
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» the pHis of from 6.5 to 8.0,

« the total amount of proteins is of at least 8.0% by weight,

¢ the amount of whey protein is of at least 8.0% by weight,

« the casein compound is a non-micellar casein compound, and

« the weight ratio between the whey protein and the casein compound is from 78/22 to
99/1.

[0008] Without intending to be bound to any theory, it is believed that the non-micellar casein
compound hinders and/or postpones gel formation of the whey protein at heat treatment
temperature, and thus prevents and/or postpones fouling, while gelling at low temperature
such as room, ambient or chilled temperature. It is believed that the gelling of the non-micellar
casein compound, even at low ratio, controls and/or hinders the gel evolution of the whey
proteins, providing thus lower and/or more stable gel strengths.

[0009] It has been surprisingly found that addition of some caseinate to neutral compositions
comprising high concentrations of whey protein allows postponing gel formation and/or
controlling the evolution of a gel once it is formed. Additionally it has been surprisingly found
that it was possible to control the stickiness of the compositions.

[0010] The invention also relates to products comprising a container and the composition of
the invention, in the container.

Definitions

[0011] In the present application a shelf life refers to a storage period, at shelf temperature
such as at ambient or at chilled temperature of at least 7 days, preferably at least 14 days,
preferably at least 30 days, after a final preparation step. The shelf life can be of up to 40 or 50
days for products to be stored at chilled temperature. The shelf life can be of several months,
for example up to 3 or 6 months or even more for products to be stored at ambient
temperature.

[0012] In the present application a chilled temperature refers to a temperature of from 2°C to
10°C, preferably from 4°C to 10°C, for example to a temperature of a refrigerator.

[0013] In the present application a room temperature or ambient temperature refers to a
temperature of from 15°C to 35°C, preferably from 20°C to 25°C. A room temperature is
typically used herein for a temperature at a production facility. An ambient temperature is
typically used herein for a temperature after production, for example on shelves.

[0014] In the present specification, unless otherwise provided, the viscosity refers to the
viscosity as measured, preferably after 10 s at a shear rate, preferably with a rheometer with 2
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co-axial cylinders, for example with a Mettler® RM 180 or 200, at an indicated temperature and

shear. The temperature is typically 10°C or 30°C. The shear rate is typically 64 s™! or 1290 s™'.
If the temperature is not mentioned the temperature is to be 10°C. If the shear is not

mentioned the shear is to be 64 s'.

[0015] In the present application the gel strength refers to the force (in grams) measured by a
penetrometry texture analyser, for example, with a TA.XT2 texture analyzer, with the following
settings:

+ mobile: a cylinder Probe 10, 1.3 cm diameter and 35 mm height
» temperature: 10°C

« calibration for mobile: 5 kg

¢ mobile speed: 0.2 mm/s

= penetration distance: 15 mm

« sensibility of detection: 0.5 g.

[0016] In the present specification a "viscous" composition refers to a composition that is not
liquid or pourable. Preferably a viscous composition meets the following criteria: after 1 minute,
at a room temperature, preferably at 20°C, a maximum of 10% by weight of the composition
would flow out of a container with an opening, upon positioning the container vertically, such
that the opening is at the lowest altitude. Viscous compositions encompass compositions with a
gel texture. Preferably, a viscous composition has a viscosity of from 500 mPa.s to 50000
mPa.s, preferably from 1000 mPa.s to 10000 mPa.s, preferably from 1500 mPa.s to 5000

mPa.s, at 10°C at 64 s™! or 10°C at 1290 s™!. Preferably a viscous composition has strength of
at least 30 g, preferably at least 500 g, preferably at least 1000 g.

[0017] In the present invention, unless otherwise specified, the percentages are percentages
by weight.

Product and Composition

[0018] The composition of the invention is a food composition. The composition is typically to
be provided in a product comprising a container and the composition. The product is a food
product comprising the composition to be administered orally, and a container wherein the
composition is contained. In other words the container is the packaging of the composition.
The product is typically a sealed product: the container comprising the product is typically
sealed before a first use. Upon a first use, the consumer typically provides an opening to the
container with altering the container, for example by tearing or cutting a flexible part or by
breaking a temper evidence on the cap.

[0019] The volume of composition can typically correspond to 70-100%, preferably 80-100%,
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of the maximum volume of the container.

[0020] The product can be stored at a chilled temperature or at an ambient temperature.

Container

[0021] The container can be any food container, such as a cup, a bottle or a flexible container.
The container is the packaging of the composition.

[0022] Preferably the container is a flexible container. By flexible container it is meant that the
container comprises at least a part that is made of a flexible material, such as a monolayer or
multilayer laminate, that can be substantially deformed by manipulating. The laminate can
have for example a thickness of less than 0.5 mm, preferably less than 0.3 mm, for example
less than 0.1 mm. The laminate typically exhibits barrier properties suitable for packaging food
compositions. Examples of materials that can be used in the laminate include papers, metal
foils or coatings, and plastic film or coatings.

[0023] The packaging can be for example a pouch. Flexible pouches are known by the one
skilled in the art of packaging. They typically include a plied or folded part and a sealed part,
typically a thermosealed part. Typically a laminate is handled and partially sealed to provide a
filling opening, then the composition is filled via the filling opening, and then the pouch is closed
by further sealing and/or by providing a pre-formed closure, such as a cap.

[0024] In a preferred embodiment the container is a pouch container known as doypack. In a
preferred embodiment the container has an opening, preferably having a size of from 1 mm to
15 mm, preferably from 5 mm to 15 mm, preferably closed by a non-flexible cap. It is meant
that the container is such that at least after a first use opening, the container is provided with
the opening, said opening allowing the composition to be dispensed out of the container. The
opening is preferably closed, for example with a tearable or cuttable portion or with a cap. In
one embodiment, for example with caps, the opening can be closed again after first use. In
one embodiment the opening cannot be closed again, without further means, after first use.

[0025] The container can be for example a container having a maximum volume of 50 ml (or
50 g) to 500 ml (or 500 g), for example from 50 ml (or 50 g) to 80 ml (or 80 g), or 80 ml (or 80
g) to 100 ml (or 100g), or 100 ml (or 100 g) to 125 ml (or 125 @), or 125 ml (or 125 g) to 150
ml (or 150 g), or 150 ml (or 150 g) to 200 ml (or 200 g), or 200 ml (or 200 g) to 250 ml (or 250
g),or 250 ml (or 250 g) to 300 ml (or 300 g), or 300 ml (or 300 g) to 500 ml (or 500 g).

[0026] The composition in the container has preferably a gel strength of from 1000 g to 8000
g, preferably from 1000 g to 5000 g, for example from 1000 g to 2800 g. Such a texture allows
the composition to be well dispensed from the container via the opening or via a spoon, while
being appreciated in mouth.
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Composition

[0027] The composition comprises at least 8.0% by weight of protein, including whey protein
and a non-micellar casein compound, with an amount of whey protein of at least 8.0% by
weight, and a pH of from 6.5 to 8.0. The weight ratio between the whey protein and the non-
micellar casein compound is from 78/22 to 99/1.

[0028] The ratio can be for example of from 80/20 to 96/4, or from 80/20 to 94/6, or from
80/20 to 92/8, or from 85/15 to 96/4, or from 85/15 to 94/6, or from 85/15 to 92/8. Ratios below
78/22 provide some stickiness to the compositions that does not provide an appreciated
texture.

[0029] The composition is typically an aqueous composition, comprising water and ingredients.
It is mentioned that a part of the water can come from ingredients used to prepare the
composition. The composition can for example have a dry matter content of up to 60% by
weight, preferably from 8% to 50% by weight. The composition can have a water content of
from 92% to 50% by weight. The water can typically be the matrix or carrier of the composition,
wherein the ingredients are introduced. Other matrix or carriers, can for example include milk-
based liquids or fruit juices, either obtained directly from milk or fruits, or reconstituted by
mixing powder(s) or concentrate(s) therefrom with water. In one embodiment the matrix or
carrier is different from a milk-based liquid or from a fruit juice. In one embodiment the
composition is different from a milk-based composition or from a fruit juice based composition.
The water has preferably a low amount of minerals. The water is preferably demineralized
water or osmosed water.

[0030] The composition has preferably an energy density of less than 200 kcal per 100 g. It is
believed that compositions having an energy density higher than 200 kcal per 100g would not
be adapted to regular consumption by consumers that do not present food-related pathologies
or other specific needs. Moreover such compositions would be loaded with carbohydrates
and/or fats that can modify the rheology. The energy density is preferably lower than 150 kcal
per 100 g, preferably lower than 120 kcal per 100 g, preferably lower than 110 kcal per 100 g.
Fat preferably represent at most 25% of the energy, preferably at most 20%, for example from
5% to 20%. Carbohydrates preferably represent at most 65% of the energy, preferably at most
60%, for example from 40% to 60%. Protein preferably represents at least 20% of the energy,
preferably at least 30%, for example from 30% to 50%.

[0031] The composition has a pH of from 6.5 to 8.0, for example from 6.5 to 7.0, or from 7.0 to
7.5, or from 7.5 to 8.0. It is believed that in this range the whey protein is typically in a form
different from a colloidal suspension, which allows gelling, typically at the high concentrations
of the invention, typically after some heat treatment.

e composition comprises at least 8.0% by weight, preferably at least 8.5%, preferably
[0032] Th iti i tleast 8.0% b ight ferably at least 8.5% ferabl
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at least 9.0%, preferably at least 9.5%, preferably at least 10.0%, preferably at least 10.5%,
preferably at least 11.0%, preferable at least 11.5%, preferably at least 12.0%, preferably at
least 12.5%, preferably at least 13.0%, preferably at least 13.5%, of proteins. Preferably the
composition is an aqueous composition comprising from 10.0% to 17.5% by weight of proteins,
for example from 10.5% to 17.5%. The proteins are typically provided in the composition from
a whey protein source or ingredient and from a non-micellar casein source or ingredient.

[0033] The composition comprises at least 8.0% by weight, preferably at least 8.5%, preferably
at least 9.0%, preferably at least 9.5%, preferably at least 10.0%, preferably at least 10.5%,
preferably at least 11.0%, preferable at least 11.5%, preferably at least 12.0%, preferably at
least 12.5%, preferably at least 13.0%, preferably at least 13.5%, of whey protein. The amount
of whey protein can be for example of higher than 8.0% by weight, preferably higher than
10.0%, preferably from 10.0% to 20.0%. Preferably the composition is an aqueous composition
comprising from 10.0% to 17.5% by weight of whey protein, for example from 10.5% to 17.5%.
The whey protein is typically provided in the composition from a whey protein source or
ingredient.

[0034] The composition preferably comprises an amount of non-micellar casein compound of
higher than 0.08% by weight, preferably higher than 0.8% by weight, preferably from 0.8% to
2.0%.

[0035] The composition comprises a non-micellar casein compound. It is mentioned that in
milk, milk powders or milk concentrates, the casein is in a micellar form. The non-micellar
casein compound is preferably a caseinate compound. Such caseinates are known by the one
skilled in the art, and are commercially available. Preferably the caseinate compound is Na-
caseinate, Mg-caseinate, K-caseinate, Na/K-caseinate, Na/Mg caseinate, or a mixture thereof.

[0036] Whey proteins are known by the one skilled in the art, and are commercially available.
Whey is typically manufactured by coagulating milk, and is typically obtained as a by-product of
cheese or fermented milk production. Whey can be sweet whey or acid whey, from which the
whey protein are concentrated. The concentration of protein in whey is typically increased by
removing lipids and other non-protein materials. For example spray drying after membrane
filtration separates the proteins from whey. Whey protein is the collection of globular proteins
isolated from whey. Whey proteins are typically comprised of a mixture of a-lactalbumin, B-
lactoglobulin, and optionally serum albumin. The amounts of these compounds in the whey
protein can vary. Typical proportions are for example the following: 60-70 wt% a-lactalbumin,
20-30 wt% B-lactoglobulin, 0-10 wt% serum albumin.

[0037] It is mentioned that the whey proteins of the invention are typically non-hydrolyzed
whey proteins. Whey proteins that can be used in the invention include VWhey Protein
Concentrates (WPC) and, preferably Whey Protein Isolates (WPI).

[0038] In certain embodiments the protein present in the whey protein source, for example a
whey protein concentrate (WPC), a whey protein isolate (WWPI), or a blend of whey protein
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sources including a blend of WPCs or WPIs or both, comprises, consists essentially of, or
consists of non-hydrolysed whey protein. In one embodiment, the protein present in the WPC
or WPI comprises at least 65% non-hydrolysed protein, at least 70% non-hydrolysed protein, at
least 75% non-hydrolysed protein, at least 80% non-hydrolysed protein, at least 85% non-
hydrolysed protein, at least 90% non-hydrolysed protein, at least 95% non-hydrolysed protein,
or at least 99% non-hydrolysed protein. In one embodiment, the WPC or WPI is substantially
free of hydrolysed protein.

[0039] In one embodiment, the whey protein is provided by an ingredient that comprises a
protein content of 35% to 95% by weight of the dry matter of the ingredient.

[0040] A whey protein concentrate (WPC) is a fraction of whey from which lactose has been at
least partially removed to increase the protein content to at least 20 wt%. Preferably the WPC
has at least 40 wt%, more preferably at least 55 wt%, even more preferably at least 65 wt%
and most preferably at least 75 wt% of the total solids as whey protein. Preferably, the relative
proportions of the various whey proteins are substantially equivalent to those of the whey from
which the WPC is obtained. Preferably, the WPC is an evaporated whey protein retentate.
WPCs are generally prepared by ultrafiltration and/or diafiltration of whey. In one embodiment
the whey protein ingredient is an utrafiltrated WPC. A whey protein isolate (WPI) is a WPC
having at least 90% of the total solids as whey protein. Preferably, the protein composition in
the ingredient is substantially that of the whey from which it is obtained.

[0041] The whey protein ingredient, preferably WPI, might comprise an amount of minerals,
including for example sodium and/or calcium and other minerals. Preferably the amount of
minerals in the whey protein is of less than 3250 mg per 100 g, preferably less than 2000 mg
per 100g. Preferably the amount of calcium in the whey protein is of less than 300 mg per 100
g, preferably less than 200 mg per 100g, preferably less than 100 mg per 100 g. Preferably the
amount of sodium in the whey protein is of less than 500 mg per 100 g, preferably less than
300 mg per 100 g, preferably less than 200 mg per 100 g. Preferably the amount of minerals in
the whey protein is of less than 3250 mg per 100 g, and the amount of calcium in the whey
protein is of less than 300 mg per 100 g, and the amount of sodium in the whey protein is of
less than 500 mg per 100 g. For example the amount of minerals in the whey protein can be of
less than 2000 mg per 100 g, and the amount of calcium in the whey protein can be of less
than 200 mg per 100 g, and the amount of sodium in the whey protein can be of less than 300
mg per 100 g.

[0042] Whey proteins in a native state are in a globular form. Upon processing, for example
upon heating, whey proteins can be denaturated, being thus at least partially in a form that
does not correspond to the globular native form, for example in a non-globular unfold form.
This phenomenon is known by the one skilled in the art. The whey protein ingredient is typically
an ingredient wherein the whey protein is not or is slightly in a denaturated state. Preferably at
most 45% of the whey protein in the ingredient is in a denaturated state, preferably at most
35%. In one embodiment 5-30% of the whey protein in the ingredient is in a denaturated state.
It is mentioned that, in the composition after having undergone a preparation process, some of
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the whey protein can be in a denaturated state, preferably with from more than 45% to 90%
being in denaturated state, for example from 60% to 80%.

[0043] It is mentioned that the whey proteins, along the preparation process of the
composition, from the whey protein source or ingredient to the intermediate preparations and
to the final composition, typically do not undergo a drying step and/or a concentration step. In
this aspect, the preparation, the composition, and the process to make the same are typically
different from compositions of whey protein ingredients to be added in a formulation and
processes to make whey protein ingredients to be added in a formulation.

[0044] The composition can comprise some other proteins different from whey proteins and
non-micellar casein compound, for example vegetal proteins such as soy protein or pea
protein. If present other proteins represent at most 25% by weight, preferably at most 28%,
preferably at most 20%, preferably at most 15%, preferably at most 10%, preferably at most
5%, preferably at most 1%, of the total proteins.

[0045] In one embodiment:

s the pHis of from 6.5 to 8.0,
» the total amount of proteins is of at least 9.0% by weight, and
« the weight ratio between whey protein and casein compound is from 80/20 to 96/4.

[0046] In one embodiment:

« the pHis of from 6.5 to 8.0,
e the total amount of proteins is of at least 10.0% by weight, and
« the weight ratio between whey protein and casein compound is from 80/20 to 94/6.

[0047] In one embodiment:

» the pHis of from 6.5 to 8.0,
« the total amount of proteins is of at least 10.0% by weight, and
» the weight ratio between whey protein and casein compound is from 80/20 to 92/8.

[0048] It is mentioned that the composition typically comprises a leucine component, as part of
the whey protein. The composition can comprise some added free leucine, preferably L-
leucine, added to further increase the leucine content. The total leucine can be thus adjusted, if
needed, to be for example of 1% to 2% by weight of the compaosition, of which from 10% to
50% by weight or number is preferably free-leucine.
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[0049] The composition preferably comprises sugar. Sugar helps in providing organoleptic
properties appreciated by consumers. Additional sugar can help in the process of making the
composition, by preventing or postponing fouling or gelling in the equipment. The composition
can for example comprise from 2.5% to 15.0% by weight of sugar, preferably from 5.0% to
10.0%.

[0050] The composition preferably comprises a polysaccharide. Polysaccharides can help in
controlling gelling of the composition, for example in preventing or postponing gelling or fouling
in the equipment, and/or by moderating the gel strength of the composition. The
polysaccharide can participate in protecting the whey protein, and/or in hindering aggregation.
The polysaccharide can participate in complexing and/or chelating divalent cations, such as
calcium, that would participate in gelling otherwise. The amount of polysaccharide can be for
example of from 0.1% to 5.0% by weight, preferably from 0.5% to 2.0%. Examples of
polysaccharides that can be present in the composition include starches, galactomannans,
such as guar gums and locust bean gums, carrageenans, xanthane gum, maltodextrines or
pectins.

[0051] The polysaccharide preferably comprises a native starch, also referred to as an
unmodified starch, for example a native maize starch or waxy maize starch, for example with
an amylose content of from 1% to 50%, preferably from 20% to 30%. Appropriate ingredients
include starches referred to as waxy maize starch and/or native starch and/or mixtures thereof,
in particular referred to as waxy maize starch and/or native maize starch and/or mixtures
thereof. In a particular embodiment the native starch is a non-pregelatinized native starch.
Non-pregelatinized starch refers to a starch that has not undergone modifications to render it
soluble in cold water, such as swelling and/or dissolution. Non pre-gelatinized native starches
typically have macromolecular amylopectin and optionally amylose in a similar arrangement
that in native state, without significant rearrangement for example of the microcrystalline
structure and/or inclusion of water molecules. It is mentioned that non-pregelatinized starches
exclude gelatinized starches. The non-pregelatinized native starch can be a native maize
starch or waxy maize starch, for example with an amylose content of from 0% to 50%,
preferably from 0% to 30%, for example from 0% to 5%, or from 5% to 10%, or from 10% to
15%, or from 15% to 20%, or from 20% to 25%, or from 25% to 30%. These contents are
typically by weight. An appropriate non-pregelatinized native starch ingredient is for example

Amioca powder TF, marketed by Ingredion®.

[0052] The polysaccharide might comprise other starches such as modified starches, for
example chemically and/or physically modified starches, for example modified with cross-
linkages. Such other starches include for example pre-gelatinized starches.

[0053] In one embodiment the composition comprises at least one native starch, preferably a
non-pregelatinized native starch, and at least one further polysaccharide. The further
polysaccharide can have suspending and/or viscosity enhancing and/or stability enhancing
properties. Such further polysaccharides for example include other starches such as modified

starches, for example tapioca chemically modified starches, such as National Frigex™" NSC



DK/EP 3236784 T3

marketed by Ingredion®. Other further polysaccharides include for example galactomannans,
such as guar gums and locust bean gums, carrageenans, xanthane gum, maltodextrines or
pectins.

[0054] The composition preferably comprises some fat, preferably in a low amount. If present
the amount of fat can be of at least 0.1% by weight, preferably at least 0.5%.The composition
can comprise for example from 0.1% to 5.0% by weight of fat, preferably from 0.5% to 2.5%.
The fat or a part thereof can be an oil, preferably a vegetal or animal oil such as fish oil. The oil
can be present for example in an amount of from 0.1% to 5.0% by weight, preferably from
0.5% to 2.5%.

[0055] The composition can comprise some nutrients, different from the proteins, sugar and
fat, preferably nutrients known as participating in a muscle-relating function. Examples include
vitamins, such as vitamin C, vitamin B such as vitamin B6 and vitamin B9.

[0056] The composition can comprise organoleptic agents. Such agents are known for the one
skilled in the art and are typically used to provide or adjust the taste or mouthfeel of the
composition. The organoleptic modifiers can be for example:

» nuts pastes or extracts such as almond paste, hazelnuts compounds, chocolate, etc.
e cereals,

« fruits or fruits extracts,

» sweeteners different from sugar.

[0057] In one embodiment at least a part of the organoleptic modifiers are provided via an
organoleptic preparation, often referred to as fruit preparation. Such preparations are known
by the one skilled in the art, and are further detailed below.

[0058] The composition can comprise pH adjustment agents and/or buffers. For example the
composition can comprise citric acid. The composition can comprise sequestrants such as
sodium phosphate.

[0059] The composition preferably has an ionic strength of higher than 100 mM, preferably
higher than 150 mM, preferably higher than 200 mM. Higher ionic strength are believed to help
in providing viscous and/or gel textures.

[0060] The composition has preferably a gel strength of from 1000 g to 8000 g, preferably
from 1000 g to 5000 g, for example from 1000 g to 2800 g. Such a texture allows the
composition to be well dispensed from the container via the opening, while being appreciated
in mouth.

[0061] The composition or product can be stored at a chilled temperature or at an ambient
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temperature.

Process for making the Product

[0062] The product can be prepared by any appropriate process. Typically the product is
prepared by a process comprising the following steps:

Step A) preparing the composition, and

Step B) filling the composition in the container.

[0063] Preferably the composition, during its preparation, in processing equipments, is in a
liquid state. The viscosity can typically increase, up to gel state, after preparation, during a
storage in an appropriate tank before filling, and/or during storage of the product for example
at a chilled temperature or at ambient temperature. Thus the process can comprise a step of:
Step C) storing the composition in the container to allow a gel formation. In one embodiment
the process comprises a maturation step between step A) and step B). It is mentioned that the
maturation step can be the last step of step A).

[0064] In one embodiment:

+ step A) is carried out during from 1 minute to 5 hours, preferably from 30 minutes to 4
hours,
= an optional maturation period of up to 6 hours is allowed between step A) and step B).

[0065] The temperature during the maturation period can be of from 4°C to 45°C. In one
embodiment the temperature decreases from a temperature at the end of step A), for example
above 45°C, to a final temperature being room temperature, or a chilled temperature. In one
embodiment the maturation period is performed at stable temperature, for example at a room
temperature or at a chilled temperature. The maturation can be performed in a tank.

Process for making the composition

[0066] The composition can be prepared, for example as Step A) above, according to any
appropriate process. In this section the process refers to the process of making the
composition.

[0067] The process of making the composition typically involves a heat-treatment, such as
pasteurization or sterilization to prevent any contamination. For neutral products having a pH
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of from 6.0 to 8.0 a sterilization is preferred. For neutral products to be stored at ambient
temperature a sterilization is preferred. Given the high concentration of whey proteins, and the
sensitivity to heat of these, that can result in a gel formation in the equipments and/or to fouling
the equipments, it is preferred that the heat treatment be performed very quickly, typically with
a Direct Steam Injection (DSI) technology. Thus, the preparation process involves a Direct
Steam Injection step.

[0068] It is found practical to prepare at least a composition comprising the whey, with a heat
treatment, preferably involving a Direct Steam Injection step, and optionally mix one or several
preparations. Thus the process can comprise the following steps:

Step 1) preparing a Mass 1 composition comprising the proteins (whey protein and the casein
compound), and

Step 2) adding at least one aqueous preparation, preferably comprising at least one
polysaccharide.

[0069] Mass 1 is a composition comprising water and the proteins. At least one aqueous
preparation can be added to Mass 1. The at least one added aqueous preparation that is
added can comprise at least one polysaccharide. The addition of such a polysaccharide, at
such a later stage can provide a modified texture and/or control thereof. An at least one
aqueous preparation comprising at least one polysaccharide can thus be also referred to as a
texture control preparation.

[0070] The at least one aqueous preparation is typically added to adjust the rheology and/or
the taste. In one embodiment the ratio by weight between Mass 1 and the at least one
aqueous preparation is of at least 50/50, preferably between 60/40 to 90/10. If no preparation
is added Mass 1 is the composition.

[0071] In one embodiment the at least one aqueous preparation comprises a Mass 2
composition comprising the at least one polysaccharide, and optionally a Mass 3 fruit
preparation.

[0072] In one embodiment the at least one aqueous preparation comprises a Mass 2
composition comprising the at least one polysaccharide, and at least a Mass 3 fruit
preparation.

[0073] In one embodiment Mass 1 comprises at least one polysaccharide, preferably identical
to the at least one polysaccharide of the at least one aqueous preparation, typically of Mass 2.
In one embodiment Mass 3 comprises at least one polysaccharide, preferably identical to the
at least one polysaccharide of Mass 2.

[0074] In one embodiment the at least one aqueous preparation comprising the at least one
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polysaccharide, preferably a Mass 2, comprises sugar. In one embodiment Mass 1 comprises
sugar. In one embodiment, Mass 1 and the at least one aqueous preparation comprising the at
least one polysaccharide, preferably a Mass 2, comprise sugar.

[0075] In a preferred embodiment, the polysaccharide of the at least one aqueous preparation
is a native starch.

[0076] The addition to Mass 1 of the at least one aqueous preparation, typically a Mass 2
and/or a Mass 3, can be performed by any appropriate means. For example one can mix the
Mass 1 and Mass 2, and then optionally mix a Mass 3. A procedure is for example represented
on figure 2. Such mixing operations are known by the one skilled in the art.

[0077] Mass 1 typically comprises the proteins of the composition, preferably all the protein of
the composition. Mass 1 is typically an aqueous composition. The water can typically be the
matrix or carrier of Mass 1, wherein the ingredients are introduced. Other possible matrix or
carriers are those described above for the composition. Examples include milk-based liquids,
either obtained directly from milk, or reconstituted by mixing powder(s) or concentrate(s) with
water. The water has preferably a low amount of mineral. The water is preferably
demineralized water or osmosed water.

[0078] The concentrations of ingredients in Mass 1 can be adjusted to fit with the
concentrations provided above for the composition, depending on the dilution that can be
provided by adding the at least one aqueous preparation, if added. As to adjustment of the
concentrations, particularly the concentration in proteins, preferably whey proteins, the
concentration can be for example increased by at least 10%. Thus in Mass 1, the
concentration in proteins, preferably whey proteins can be for example of at least 8.0% by
weight, preferably at least 8.5%, preferably at least 8.8%, preferably at least 9.35%, preferably
at least 9.5%, preferably at least 10.0%, preferably at least 10.45%, preferably at least 11.0%.

[0079] Preferably Mass 1 is an aqueous composition comprising from 10.0% to 17.5% by
weight of proteins, preferably whey protein, or from 11.0% to 19.25% by weight of proteins,
preferably whey protein.

[0080] Mass 1 can comprise some of the sugar of the composition, typically in an amount such
that the weight ratio between whey proteins and sugar is of from 0.5 to 1.0, or from 1.0 to 1.7,
preferably 1.22 to 1.55. Mass 1 can comprise the leucine and/or at least a part of the
organoleptic modifiers. Mass 1 can comprise some of the polysaccharide, typically in an
amount of from 0.1% to 5.0% by weight, preferably from 0.5% to 2.0%, preferably in an amount
of at least 10% more than the amounts mentioned above for the composition, if Mass 1 is
further mixed with an aqueous preparation.

[0081] The pH of Mass 1 is preferably of from 4.2 to 10.0, preferably from 5.5 to 9.0,
preferably from 6.0 to 8.0, for example from 6.0 to0 6.5, or from 6.5 to 7.0, or from 7.0 to 7.5, or
from 7.5 to 8.0. It is believed that in this range the whey protein is typically in a form different
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from a colloidal suspension, which allows gelling, typically at the high concentrations of the
invention, typically after some heat treatment.

[0082] A process of making the composition, for example a Mass 1 composition, comprises the
steps of preparing an aqueous mixture comprising the whey protein and the non-micellar
casein compound and heat-treating. The following steps can be implemented:

Step a) Powdering,

Step b) Optionally Oil injection,

Step ¢) Homogenization,

Step d) Pre-Heating,

Step e) Direct Steam Injection (DSI),
Step f) Flash cooling,

Step g) Further cooling and optionally Storing.

[0083] It is mentioned that step a) and step g) can be batch steps, while steps b) to f) are
typically continuous steps.

[0084] Step a) is a powdering step. In this step powder ingredient(s), typically the whey protein
and optionally a polysaccharide, are introduced in a liquid matrix or carrier, such as those
described above, typically water. Such a step and equipments therefore, for example
triblenders, are quite conventional and known by the one skilled in the art. In a preferred
embodiment the ingredients are handled and processed with avoiding introduction of gaz. The
process can otherwise comprise a degasing step, preferably at some stage before the DSI
step, preferably before the pre-heating step, preferably before the homogenization step. Step
a) can be carried out at a room temperature.

[0085] It is mentioned that the mixture obtained at step a) can be subjected to a pre-heating
step to a temperature of from higher than room temperature to about 75°C after step a).

[0086] If the composition comprises some oil, then the oil can be typically introduced by
injection at a step b), for example by an in-line injection.

[0087] Step c) is a homogenization step. Such steps are known by the one skilled in the art.
The homogenization can be for example performed in conventional homogenizers at a

pressure of from 20 bars to 300 bars (20 to 300 10° Pa), preferably from 50 bars to 250 bars

(50 to 250 10° Pa), for example at 50 bars (50 10° Pa). It is preferred that the homogenization
be performed before the DSI step. It has been found that subjecting Mass 1 to high shears,
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such as shear provided by homogenization can lead to increasing gelling of the proteins in the
equipments and/or to accelerating fouling of the equipments.

[0088] Step d) is a pre-heating step, before the major heat treatment by DSI. It is mentioned
that if a pre-heating step has been performed before oil injection and/or homogenization, then
the pre-heating step d) is performed such that the temperature is further increased. It is
preferred that the pre-heating be performed at a quite mild temperature, for example at a
temperature of from 50°C to 75°C, preferably from 55°C to 70°C, preferably from 60°C to
65°C. Such mild temperatures are believed to provide enough temperature increase before the
DsSlI, while preventing or postponing gelling of the proteins and fouling of the equipments at
later stage, for example at DSI step or after.

[0089] Step e) is a Direct Steam Injection (DSI) step. Such steps and appropriate equipments
are known. These allow subjecting compositions to high temperatures during a short period,
and thus allow sterilizing products that are heat sensitive. Preferably the DSI is performed at a
temperature of from 140°C to 150°C, preferably at a temperature of 145°C. Preferably the
treatment time is of from 1s to 10s, preferably from 2s to 5s. The pressure can be for example

of 1 bar (10° Pa).

[0090] At step f) a flash cooling is performed, to decrease efficiently the temperature. Such a
step is typically performed in a flash cooler, and involves introducing the composition in a
vacuum chamber. The temperature after the flash cooling step is preferably of from 50°C to
65°C, preferably from 55°C to 63°C.

[0091] At step g) a further cooling is performed, to reach a desired storage and further
processing temperature, for example of from 4°C to 45°C. In one embodiment the temperature
decreases from a temperature at the end of step A), for example above 45°C, to a final
temperature being a room temperature, or a chilled temperature. It is noted that step g) can be
a maturation step as mentioned above.

[0092] After step g) the composition, for example a Mass 1, is typically a liquid, with a viscosity
of less than 1000 mPa.s at 1290 s™! at 30°C, preferably at 10°C, preferably of less than 500

mPa.s at 1290 s™! at 30°C, preferably at 10°C, preferably of less than 100 mPa.s at 1290 s™! at
30°C, preferably at 10°C.

[0093] The composition, for example a Mass 1, can be then further processed. In one
embodiment Mass 1 is temporary stored, before being introduced in the container or mixed
with other preparations. For example it can be transferred to a storage tank and stored, for
example at a temperature of from 2°C to 35°C, for example at a room temperature or at a
chilled temperature. The storage time is preferably of at most 24h, preferably at most 6h, for
example up to 3 hours.

[0094] Steps b) to f) that are typically continuous steps, especially step €), can run for a certain
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period of time. Upon running the equipments might progressively generate fouling that can
reach a level at which stopping and cleaning would be required. The above-described process
of making Mass 1 is found efficient, with allowing running periods of at least 30 minutes or
even more, for example at least 1 minute, preferably at least 30 minutes, preferably at least 1
hour, preferably at least 3 hours, typically up to 6 hours, for example between 30 minutes and
4 hours.

[0095] Mass 2 can be for example an aqueous composition comprising water and ingredients,
for example a polysaccharide and optionally sugar. Mass 2 is also referred to as a syrup. Mass
2 can comprise some further ingredients such as organoleptic modifiers, or some nutrients. It
is mentioned that a part of the water in Mass 2 can come from ingredients used to prepare the
composition. The composition can for example have a dry matter content of from 0.5% by
weight to 50% by weight, preferably from 1% to 20% by weight. Mass 2 can have a water
content of from 0.5% to 99.5% by weight, preferably from 1% to 80% by weight. Mass 2 can
have a water content of from 50% to 99.5% by weight, preferably from 80% to 99% by weight.
The water can typically be the matrix or carrier of Mass 2, wherein the ingredients are
introduced. Other possible matrix or carriers are those described above for the composition.
Examples include milk-based liquids, either obtained directly from milk, or reconstituted by
mixing powder(s) or concentrate(s) with water. In one embodiment the matrix or carrier is a
milk-based liquid. In one embodiment Mass 2 is a milk-based composition. The water has
preferably a low amount of mineral. The water is preferably demineralized water or osmosed
water.

[0096] Mass 2 typically comprises at least one polysaccharide, preferably in an amount of from
0.5% to 3.5% by weight. The polysaccharide preferably comprises a native starch, preferably a
non-pregelatinized native starch, for example a native maize starch or waxy maize starch..

[0097] In one embodiment Mass 2 comprises at least one native starch, preferably a non-
pregelatinized native starch, and at least one further polysaccharide. The further
polysaccharide can have suspending and/or viscosity enhancing and/or stability enhancing
properties. Such further polysaccharides for example include other starches such as modified

starches, for example tapioca chemically modified starches, such as National Frigex™" NSC

marketed by Ingredion®. Other further polysaccharides include for example galactomannans,
such as guar gums and locust bean gums, carrageenans, xanthane gum, maltodextrines or
pectins.

[0098] Mass 2 can comprise sugar, preferably in an amount of from 1% to 20% by weight, for
example from 5% to 10% by weight.

[0099] Mass 2 can be prepared by any appropriate process. Preferred processes involve a
heat treatment step to ensure pasteurization and/or sterilization.

[0100] If the composition comprises some nutrients, these are preferably added in the at least
one aqueous preparation such as Mass 2 or Mass 3.
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[0101] Mass 3 is typically a fruit preparation. These are intermediate preparations comprising
fruit and/or cereals, typically used for imparting a fruit and/or cereal taste and/or mouthfeel to
food products such as dairy products.

[0102] The fruit preparation typically comprises fruits. Herein fruits refer to any fruit form,
including for example full fruits, pieces, purees, concentrates, juices etc.

[0103] Typically a fruit preparation can be added in an amount of 5-35% by weight with
reference to the total amount of composition.

[0104] The fruit preparation typically comprises a stabilizing system, having at least one
stabilizer. The stabilizing system can comprise at least two stabilizers. Such stabilizers are
known by the one skilled in the art. They typically help in avoiding phase separation of solids,
for examples of fruits or fruits extracts and/or in avoiding syneresis. They typically provide
some viscosity to the composition, for example a viscosity (Bostwick viscosity at 20°C) of from
1 to 20 cm/min, preferably of from 4 to 12 cm/min.

[0105] The stabilizing system or the stabilizer can for example be a starch, a pectin, a guar, a
xanthan, a carrageenan, a locust bean gum, or a mixture thereof. The amount of stabilizing
system is typically of from 0.5 to 5% by weight.

[0106] The fruit preparation can typically comprise organoleptic modifiers. Such ingredients
are known by the one skilled in the art.

[0107] The organoleptic modifiers can be for example sweetening agents different from sugar,
coloring agents, cereals and/or cereal extracts.

[0108] Examples of sweetening agents are ingredients referred to as High Intensity
Sweeteners, such as sucralose, acesulfamK, aspartam, saccharine, rebaudioside A or other
steviosides or stevia extracts.

[0109] Examples of fruits include for example strawberry, peach, apricot, mango, apple, pear,
raspberry, blueberry, blackberry, passion, cherry, and mixtures or associations thereof, such as
peach-passion.

[0110] The fruits can be for example provided as:

+ frozen fruit cubes, for example 10 mm fruit cubes, for example Individual Quick Frozen
fruit cubes, for example strawberry, peach, apricot, mango, apple, pear fruit cubes or
mixtures thereof,

e Aseptic fruit cubes, for example 10 mm fruit cubes, for example strawberry, peach,
apricot, mango, apple or pear fruit cubes or mixtures thereof,

« fruit purees, for example fruit purees concentrated from 2 to 5 times, preferably 3 times,
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for example aseptic fruit purees, for example strawberry, peach, apricot, mango,
raspberry, blueberry or apple fruit purees or mixtures thereof,

¢ single aseptic fruit purees, for example strawberry, raspberry, peach, apricot, blueberry
or apple single aseptic fruit purees or mixture thereof,

+ frozen whole fruits, for example Individual Quick Frozen whole fruits, for example
blueberry, raspberry or blackberry frozen whole fruits, or mixtures thereof,

¢ mixtures thereof.

[0111] The ingredients and/or components of fruit preparation and the amounts thereof are
typically such that the composition has a brix degree of from 1 to 65 brix, for example from 1 to
10 brix, or from 10 to 15 brix, or from 15 to 20 brix, or from 20 to 25 brix, or from 25 to 30 brix,
or from 30 to 35 brix, or from 35 to 40 brix, or from 40 to 45 brix, or from 45 to 50 brix, or from
50 to 55 brix, or from 55 to 60 brix, or from 60 to 65 brix.

[0112] The fruit preparation can for example comprise fruit in an amount of from 30% to 80%
by weight, for example from 50 to 70% by weight.

[0113] The fruit preparation can comprise water. It is mentioned that a part of the water can
come from ingredients used to prepare the fruit preparation, for example from fruits or fruit
extracts or from a phosphoric acid solution.

[0114] The fruit preparation can comprise pH modification agents such as citric acid. The fruit
preparation can have a pH of from 2.5 to 5, preferably of from 2.8 to 4.2.

Method of use

[0115] The composition of the invention or obtained by the process of the invention is typically
to be orally ingested. It presents a texture and/or mouthfeel appreciated by consumer.

[0116] Upon use the composition is dispensed out of a container. To do so the user can use a
spoon if the container is not a flexible container such as a cup, or, if the container is a flexible
container, typically apply some pressure on the flexible part of the container to force the
composition out of an opening. Thus the dispensing can be performed by applying a force on
the container, preferably by pressing the container, preferably with a human hand. The
opening can have for example a size (length, width or diameter for example) of from 1 mm to
15 mm. This dispensing is typically performed via an opening having a size of from 1 mm to 15
mm. In a preferred embodiment the dispensing is performed in the mouth of a human, for the
composition to be orally ingested. It is however not excluded that the composition be
dispensed in a cup or on a plate or on a spoon and then be ingested.

[0117] When dispensed out of the container, typically via the opening or via a spoon, the
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composition presents a texture and/or mouthfeel appreciated by consumer. It is mentioned that
the dispensing through the opening might provide some shear and might slightly change the
texture and/or mouthfeel of the composition. Such slightly modified texture and/or mouthfeel
are appreciated by consumer.

[0118] Further details or advantages of the invention might appear in the following examples
and on the following figures.

Figures

[0119]
Figure 1 represents a preparation process of Mass1.

Figure 2 represents a preparation process of the final composition according to the invention.

Examples

[0120] Preparation of compositions is described. The compositions are also referred to as
Mass 1 compositions.

Mass 1

[0121] Mass 1 has the composition shown on table 1 below.

Table 1
Ingredient Mass 1a Wt % (as {Mass 1b Wt % (as
is) is)
Fish oil: Omegavi 1812, Polaris® 0.77% 0.77%
WPI Lacprodan® 9224, Arla® 13.93% 12.94%
Sodium Caseinate: EM7, DMV® 0.71% 1.39%
L-Leucine 0.48% 0.48%
Native Starch: Amioca Powder TF, 0.75% 0.75%
Ingredion®
Cristal sugar 9.00% 9.00%
Almond Past 95%, Fruisec® 2.20% 2.20%
Osmosed Water 72.16% 72.47%
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Ingredient Mass 1a Wt % (as {Mass 1b Wt % (as
is) is)

Total 100% 100%

Total protein 13.7 13.7

Whey Protein / Sodium Caseinate 95/5 90/10

[0122] The preparation process of Mass1 is a continuous process involving a direct stream
injection (DSI) step, and is represented on figure 1. This process, as well as the operating
parameters, allow an efficient preparation, avoiding fouling the equipment during a significant
running time period.

Step a)

[0123] The almond past is pumped into the tank containing the osmosed water before addition
of the powders using a classical dispersion system (YSTRAL Conti TDS).

Step b)

[0124] The oil is injected on line using a volumetric pump.

Step ¢)

[0125] A one step homogenization is performed with a APV Gaulin homogenizer at 50 bars (50

10° Pa) at a temperature of 20°C.

Step d)

[0126] A pre-heating step is performed to reach a temperature of 63°C with a standard plate-
heat exchanger.

Step e)

[0127] A heating step is performed with a Direct Steam Injection system at 145°C during 4s, at
1 bar (10° Pa).
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Step f

[0128] Flash cooling step is performed in a flash cooler to decrease temperature to 55°C.

Step g)

[0129] A cooling step is performed with a standard plate-heat exchanger to reach a
temperature of 25°C. The product is transferred and stored in an aseptic tank at a temperature
of 10°C.

Evaluations

[0130] Mass 1a and Mass 1b are liquids that do not foul the processing equipments during a

running time reported on table 2. The viscosity (at 30°C, at 1290 s™! after 10s) upon storing is
reported on table 2.

[0131] The rheology during a shelf life of up to 7 days at 10°C is evaluated by a TA.XT2
analysis. The results are presented on table 2 below.

Table 2

Mass 1 Mass 1a Mass 1b
Whey Protein / Sodium Caseinate 95/5 90/10
Mass 1 Running time before fouling 10 min 45 min
Mass 1 Viscosity 350 mPa.s 80 mPa.s
Mass 1 Gel Strength after 7 days 7800 g 4400 ¢

[0132] This shows that addition of a non-micellar casein such as sodium caseinate allows to
postpone fouling and later, during shelf life, to control the texture evolution. Additionally the
composition shows an acceptable stickiness.
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Patentkrav

1. Vandig sammenseaetning omfattende proteiner omfattende valleprotein og
en caseinforbindelse, hvor:

- pH-veerdien er fra 6,5 til 8,0,

- den samlede meengde af proteiner er pa mindst 8,0 vaegtprocent,

- meengden af valleprotein er pa mindst 8,0 vaegtprocent,

- caseinforbindelsen er en ikke-micelleer caseinforbindelse, og

- veegtforholdet mellem valleproteinet og caseinforbindelsen er fra 78/22 til
99/1.

2. Sammenseetning ifelge krav 1, hvor den ikke-micellzere caseinforbindelse
er en caseinatforbindelse.

3. Sammenseetning ifelge krav 2, hvor caseinatforbindelsen er Na-caseinat,
Mg-caseinat, K-caseinat, Na/Mg-caseinat eller en blanding deraf.

4. Sammensaetning ifelge et af de foregaende krav, hvor:

- pH-veerdien er pa fra 6,5 til 8,0,

- den samlede meengde af proteiner er pa mindst 9,0 veegtprocent, og

- veegtforholdet mellem valleprotein og caseinforbindelse er fra 80/20 til 96/4.

5. Sammensaetning ifelge et af de foregaende krav, hvor

- pH-veerdien er fra 6,5 til 8,0,

- den samlede maengde af proteiner er mindst 10,0 veegtprocent, og

- veegtforholdet mellem valleprotein og caseinforbindelse er fra 85/15 til 94/6.

6. Sammenseetning ifelge et af de foregaende krav, hvor maengden af valle-
protein er pa mindst 10,0 veegtprocent, fortrinsvis fra 10,0 til 20,0 veegtprocent.

7. Sammensaetning ifelge et af de foregaende krav, hvor maengden af casein-
forbindelse er hgjere end 0,08 veegtprocent, fortrinsvis hgjere end 0,8 veegt-
procent, fortrinsvis fra 0,8 til 2,0 veegtprocent.
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8. Sammenseaetning ifalge et af de foregaende krav, hvor sammensaetningen
har en energiteethed pa& mindre end 200 kcal pr. 100 g.

9. Sammenseetning ifalge et af de foregaende krav, hvor sammensaetningen
har en gelstyrke i beholderen pa fra 1000 g til 8000 g, fortrinsvis fra 1000 g til
5000 g,
hvor gelstyrken er kraften i gram malt ved en penetrometri-teksturanalyseind-
retning, som er en TA XT2 teksturanalyseindretning, med de falgende indstil-
linger:

- stempel: en cylindersonde 10, 1,3 cm diameter og 35 mm hgjde

- temperatur: 10 °C

- kalibrering for stempel: 5 kg

- stempelhastighed: 0,2 mm/s

- penetreringsafstand: 15 mm

- detektionsfalsomhed: 0,5 g.

10. Sammensaetning ifelge et af de foregaende krav, endvidere omfattende et
polysaccharid.

11. Sammenseetning ifelge krav 10, hvor polysaccharidet er en stivelse, for-
trinsvis en nativ stivelse.

12. Sammenseetning ifelge et af de foregaende krav, endvidere omfattende
sukker.

13. Fremgangsmade til fremstilling af sammensaetningen ifelge et af de fore-
gaende krav, omfattende trinnene at fremstille en vandig blanding omfattende
valleproteinet og den ikke-micelleere caseinforbindelse og varmebehandling,
med implementering af de falgende trin:

trin a) pulverisering,

trin b) eventuelt olieinjicering,

trin ¢) homogenisering,

trin d) foropvarmning,

trin e) direkte dampinjicering (DSI),

trin f) lynafkaling,
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trin g) yderligere afkaling og eventuelt lagring.

14. Produkt omfattende en beholder og sammenseaetningen ifalge et af kravene
11til 12, i beholderen.
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DRAWINGS

Step a) Powdering

A 4

Step b) Optionally Oil injcction

¥

Step ¢) Homogenization

4

Step d) Pre-Heating

4

Step e) Direct Steam Injection

y

Step f) Flash Cooling

A 4
Step g) Further Cooling and
optionally storing

Figure 1
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Figure 2
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