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A MULTIPHASE JELLIFIED BEVERAGE COMPOSITION

Field of the invention

The present invention concerns a new range of industrial ready-to-drink,
preferably chilled, beverages, which exhibit a new attractive aspect, new mouthfeel, and offer

an original usage to consumers.

Background of the invention

Current industrial ready-to-drink (RTD) beverages offer, consists in
monophasic liquids, stored at chilled or ambient temperature. These are typically RTD coffee
products like Nesfrappe®, RTD juices like Nestle-Boost®.

The preparation of jellified RTD products is know from prior art. These
products consist monophasic products. Very often the gel strength is difficult to control ; the
patent JP 2004215526 A describes the addition of a solid, non edible, ball into the bottle cap
in order to help breaking the gel before drinking.

However, such a solution to provide jellified RTD beverages with consistent
and acceptable texture and viscosity, that is also compatible with the drinking action of the
consumer, has a big disadvantage : inserting a solid ball into the bottle can be very
dangerous, as the ball can be swallowed by the consumer together with the drink, which may
result of severe injuries.

It is therefore one main objective of the present invention, to provide the
consumers with an attractive jellified ready-to-drink beverage wherein the gel strength and
viscosity are compatible with the drinking action, and is suitable for any kind of consumer
wish, I.e. a RTD beverage that is not too solid, or not too liquid for the consumer, and which

also completely safe for the consumer.

summary of the invention

The objective mentioned above is met with a water, juice, and/or milk-based
jellified ready-to-drink product characterized in that it comprises at least two separate
homogeneous gel masses, wherein adjacent separate gel masses have different gel
strengths.

Advantageously, the gel strengths of two adjacent separate gel masses

differ by at least 10%, preferably by at least 25%, more preferably by at least 50%. Such a
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difference will allow one of the two masses to be broken into smaller particles by the stronger
gel mass, if a shaking movement is applied to the product by a consumer.

In a highly preferred embodiment of the present invention, each of the
separate gel masses comprises a mix of carrageenan and galactomannan, for instance guar
gum, wherein:

(1) the concentration of carrageenan is equal or lower than 0.30% by weight
of product, preferably equal or lower than 0.15% by weight of product when the product base
contains milk, and

(i1) the concentration of galactomannan is comprised between 0.01% and
0.1% by weight of product.

Galactomannan is equally essential as carrageenan because it is the
combination of this two ingredients which gives the final properties to the product, in terms of
viscosity, gel strength, and texture.

The milk base can be constituted by fresh milk, milk powder, vegetable or
nut milk, soja milk, or a combination thereof, whereas the juice base can contain fruit and/or
vegetable juice, and/or the water base can be a meat and/or fish-containing aqueous phase.

With such bases for the product, it is possible to vary the mixes of gels in the
product, and to propose to the consumer a large choice of jellified multiphase products,
either salted, or sweetened. Some recipes will be given hereinafter as examples of what
types of multiphase jellified products can be obtained.

In one possible embodiment of the present invention, at least one of the gel
masses can comprise an ingredient selected from: coffee, tea, plant extracts, cereal, cocoa
or chocolate, nut, or a combination thereof. For instance, one of the gel masses can have a
coffee or tea aqueous base, or alternatively, one of the gel masses in the product can have a

chocolate-containing milk base.

Advantageously Iin the cases where a sweetening ingredient is to be
incorporated into the product recipe, at least one of the gel masses comprises at least one
sweetening ingredient selected from the list of:

(1) natural sweeteners such as Momordica Grosvenorii (Mogrosides |1V or V),
Rooibos extracts, Honeybush extracts, Stevia, Rebaudioside A, Brazzein, Glycyrrhyzic acid
and its salts, Curculin, Monellin, Phylloducin, Rubusosides, Mabinlin, dulcoside A, dulcoside
B, siamenoside, monatin and its salts (monatin S5, RR, RS, SR), thaumatin, hernandulcin,
phyllodulcin, glycyphyllin, phloridzin, trilobatin, baiyunoside, osladin, polypodoside A,
pterocaryoside A, pterocaryoside B, mukurozioside, phlomisoside |, periandrin |, abrusoside
A, cyclocarioside |, erythritol, and/or other natural polyols such as maltitol, mannitol, lactitol,

sorbitol, inositol, Isomalt, xylitol, glycerol, propylene glycol, threitol, galactitol, reduced
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iIsomalto-oligosaccharides, palatinose, reduced xylo-oligosaccharides, reduced gentio-
oligosaccharides, reduced maltose syrup, or reduced glucose syrup, or a mixture thereof,
and/or

(11) artificial sweeteners, such as Aspartame, Cyclamate, Sucralose,
Acesulfame K, neotame, Saccharin, Neohesperidin dihydrochalcone, or mixtures thereof,
and/or

(i) sweet taste improving carbohydrates, chosen from the list of, but not
limited to, sucrose, fructose, glucose, maltose, lactose, mannose, galactose, ribose,
rhamnose, trehalose, tagatose, high fructose corn syrup (HFCS).

In a particularly preferred embodiment of the present invention, the gel
strength of the gel masses at room temperature is comprised between 10 and 400 g,
preferably between 20 and 300 g, more preferably between 30 and 320 g.

Such a gel strength should be sufficiently different between two adjacent gel
masses Iin the product, to allow one of the said gel masses to break the other into pieces,
and to break itself under manual agitation by a consumer.

The pH of the gel masses is preferably comprised between 3.0 and 7.0,
more preferably between 3.5 and 6.5, depending on the constituents of each of the gel
masses in the product.

In a particularly preferred embodiment of the invention, the viscosity of
adjacent gel masses differs by at least 10%, preferably by at least 25%, more preferably by
at least 30%, even more preferably by at least 40%, and most preferably by at least 50%.

Such a difference in viscosities should allow adjacent gel masses in the
product to mix with each other during manual agitation of the product by a consumer, such
that the gel masses will break into pieces more easily. The lower the viscosity of a gel mass,
the easier to be penetrated by the adjacent gel mass. As stated above, the facility of each gel
mass to break into pieces will also depend on the gel strength of each of the masses. The
stronger the gel mass, the harder to break into pieces.

The viscosity of gel masses is advantageously comprised between 500 and
50000 mPa.s, measured with a Brookfield viscosimeter, at 8°C. Such a viscosity range
ensures sufficient flowabillity of the product, hence allowing the product to be drunk.

In one embodiment of the invention, at least one of the gel masses is
completely enclosed into at least another one. This may allow for instance a product
configuration where an mass of gel with a high gel strength is included in the centre of a
surrounding gel mass, made of two separate layers disposed side by side, and having a
lower viscosity and lower gel strength than the inclusion. In this case, when the consumer will
shake the product, the inclusion of hard gel will act as a “rupturing ball” into the surrounding

gel masses, and break them rapidly to create a mix of the two.
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In one possible embodiment, the product can further comprise a topping
layer of non jellified, foamy milk-based product, for instance a Chantilly-mousse topping layer.
This will allow to create even more attractive and differentiated products.

In one embodiment of the invention, at least one of the gel masses has a
viscosity at 8°C that is lower than 1000 mPa.s, measured with a Brookfield viscosimeter at
8°C. This will allow to create a product that is easily drinkable, although not liquid.

The product according to the present invention can be a chilled ready-to-
drink beverage product, or alternatively a shelf-stable ready-to-drink beverage product.

The interest of the invention is that the consumer customises the resulting

product aspect, according to the shaking strength and duration he applies to the product.

Detailed description of the invention

As stated previously, the present invention concerns a water, juice, and/or
milk-based jellified ready-to-drink product that comprises at least two separate homogeneous
gel masses, wherein adjacent separate gel masses have different gel strengths.

Advantageously, the gel strengths of two adjacent separate gel masses
differ by at least 10%, preferably by at least 25%, more preferably by at least 50%. Such a
difference allows one of the two masses to be broken into smaller particles by the stronger
gel mass, If a shaking movement is applied to the product by a consumer.

In a highly preferred embodiment of the present invention, each of the

separate gel masses comprises a mix of carrageenan and galactomannan.

The phases composing the product can be either neutral or acidic. They can
be water-based, juice-based or milk-based.

In the trials that were performed with a chilled product, the shelf life that was
achieved was up to 45 days, at 4 to 8°C storage temperature. The products according to the
present invention could also be made shelf-stable at higher temperatures, typically at room

temperature for at least 4 weeks.

By shaking more or less the product (which is typically packed into a bottle),
the consumer can adapt the appearance of the product before drinking. With no shaking, the
consumer can drink the different gel phases one after the other. With little shaking, the gel
masses are little broken into big particles, and little mixed one to another. In case the
consumer chooses to shake the product vigorously and for a long time (10 seconds or more
for instance), the different gel masses are broken into fine particles and mixed one into the

other, depending on the thixotropy of the different gel masses in the product.
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This innovative product behaviour has been made possible by the
association of:

- manufacturing capability: a control of viscosity and gelling kinetics of the
gels according to temperature, the dosing capabilities of each individual phase; all these
parameters helps ensuring the production of the multiphase product visuals, such that the
different phases do not mix unless hand shaking during and after filling the product ;

- the control of the gel strength of each phase by the formulation (in
particular specific gel strength ratio between the different phases composing the product, and
the easy gel breaking capabillity of at least one phase).

- the adaptation of the packaging dimensions of format : in particular, If the
package containing the product has a big headspace compared to the product volume
contents, it will be easier to mix the different gel masses together by shaking. For instance a
headspace in the package, representing at least 10% of the total internal volume of the

package will ease the mixing process of the different gel masses during shaking.

Examples

The following table presents various recipes of gel masses that were
manufactured according to the present invention. It is to be noted that out of the twelve
recipes (J1 to J12) presented herebelow, two of them (J5 and J7) were considered as not
acceptable because the gel strength that was measured for at least one of the gel masses

was too high, so it would not break easily under manual agitation by a consumer.
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Reference J1 J2 J3 J4 J5 JO J7 J8
Flavour coffee milk

Ingredients %

Water 87.85 38 97.85 98

Fruit juice

Skimmed 89.65 | 89.8 | 99.65 | 99.8
milk

Sugar 10 10 10 10

Coffee 1.8 1.8 1.8 1.8
“Nescafe”

Carrageenan 0.3 0.15 0.3 0.15 0.3 0.15 0.3 0.15
Gelogen
BWS56

Guar gum 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Meyprodor
400

Total solids 11.8 11.7 2.1 1.9 18.1 18 9.4 9.3
(%)

Reference J9 J10 | J11 J12

Flavour apple orange

Ingredients %

Water
Fruit juice 99.65 [ 99.8 | 99.65 | 99.8
Skimmed milk

Sugar

Coffee “Nescafé”

Carrageenan GelogenBWS6 | 0.3 | 0.15| 0.3 | 0.15

Guar gum Meyprodor 400 0.05 [ 0.05| 0.05 | 0.05

Total solids (%) 121 | 119 ] 126 (124

All concentrations are given in percentage by weight of the total gel mass. It
Is also to be noted that the various gel masses J1 to J4, J6 and J8 and J12 given as
examples above, can be mixed to make a finished product according to the invention, and

comprising at least two gel masses.
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The various gel masses given in example hereinabove have the following

characteristics when analyzed.

Reference J1 J2 J3 J4 J5 J6 J7 J8
Flavour coffee milk
Analysis
pH 554 | 549 | 5.58 | 5.40 6.49 6.50 6.56 | 6.56
density 1.048 | 1.048 | 1.007 | 1.007 na 1.076 na na
Brookfield viscosity 10900 | 1200 | 7600 | 880 | 727000 | 41600 | 97600 | 31000
mPas.s
Gel strength (g) 03 39 45 37 450 210 315 151
Yield stress (Pa) 12 <1 na <1 na na na na
Viscosity at a shear rate 52 16 na 14 na na na na
of 1000s-1 (mPa.s)
Reference J9 J10 J11 J12
Flavour apple orange
Analysis
pH 3.63 | 3.98 | 3.94 | 3.87
density 1.048 | 1.046 | 1.048 | 1.046
Brookfield viscosity mPas.s 9600 | 720 | 19200 | 2240
Gel strength (g) 57 39 132 24
Yield stress (Pa) 14 <1 37 <1
Viscosity at a shear rate of 1000s-1 (mPa.s) | 45 <10 03 14

The viscosities mentioned In the recipe examples given above are
measured by using a standard Brookfield viscosimeter at a temperature of 8°C, with selected
disc diameter / mobile sizes, and rotation speeds, depending on the formulations, as follows:

-J2,J4, J10 and J12 : Mobile 04, speed 50 rpm ;

- J1,J3, J9 and J11 : Mobile 92, speed 5 rpm ;

- J5, Jo, J7 and J8 : Mobile 93, speed 5 rpm.

We learn from these results that in the case of coffee-based or fruit juice-
based gels, the stabilisers are mostly responsible for the texture, with little impact of the pH
or solids content. A low level of carrageenan gives "liquid gels” without yield stress (recipes

J2, J4, J10 and J12), while a higher concentration of carrageenan gives soft gels (recipes J1,

J3, J9 and J11).
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With a milk base, the rheological measurements are less relevant because
of the jellified structure and slippery surface, and are therefore marked as “not applicable”
(na).

But what can be concluded from the tests is that the synergistic effect

5  between milk and carrageenan gives strong gels in any case, and one can consider that the
recipes with 0.15% carrageenan (J6 and J8) are the upper limit for the viscosity range of our
product. Thus recipes J5 and J7 are not acceptable as it would be too difficult for a consumer
to break the corresponding gel mass and have it mixed with the other gel mass(es) in the
product, even with thorough shaking (especially in case of a child or an elderly person having

10  less strength).

Basically, all the gel masses recipes that are considered as acceptable in
the field of the present invention, are those which allow a consumer to break the different gel
masses into particles of less than 5 mm of average section, and mix the said gel masses, by
hand shaking the packaged product for a period of time of less than 30 seconds, preferably

15 less than 15 seconds, and preferably for a period of time comprised between 5 and 10
seconds, for a volume of product which is 500 ml.
The objective of the present invention is to provide a consumer with a

product that can be shaken by any type of person being at least 5 years old, in good health

without making any abnormal effort.
20

Process

The process for manufacturing a product according to the present invention
comprises the steps of, in order:

25 (1) separately preparing at least two liquefied gel compositions, each
comprising an aqueous, and/or juicy, and/or dairy base, mixed with carrageenan and
galactomannan,

(11) separately preheating each of the compositions to at least 60°C,
preferably at least 70°C for at least 10, preferably 20 seconds,

30 (iii) separately mixing each of the liquefied gel compositions at a
temperature of at least 65°C, preferably at least 70°C, more preferably a temperature
comprised between 70 and 75°C, for a period of time comprised between 30 seconds and 5
minutes, preferably for about 2 minutes,

(lv) separately cooling down each of the liquefied gel compositions at a

35 temperature comprised between 40°C and 50°C, preferably at a temperature of 45°C,

(v) separately cooling down each of the liquefied gel compositions at a

temperature comprised between 30°C and 38°C, preferably between 33°C and 35°C, more
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preferably at a temperature of 34°C, while keeping a constant agitation of the mass of each
of the liquefied gel compositions,
(vi) sequentially dosing each of the liquefied gel compositions into a

container at a temperature lower than 40°C, preferably a temperature below 30°C.

During the manufacturing process of the product, in order to further control
the gelling kinetics and the firmness of gels, further tests were performed, focusing on the
use of lower quantity of carrageenan, sometimes mixed with galactomannan (e.g. guar) in
order to balance the gel firmness versus viscosity. So as can be understood, the level of
carrageenan will mainly influence the viscosity (flowability) of the gel masses, while the level
of galactomannan will mainly influence the gel strength (ability to break under mechanical
constraints).

Unexpectedly, it was observed that for specific concentrations and ratios of
carrageenan to guar, it was possible to dose different product phases sequentially, that do
not mix during and after filling, and get a spoonable aspecit.

Dosing at a temperature below jelling point but in a dynamic state which
prevents jellification of the product during the dosing is essential to be able to dose
alternatively two gels in the liquid state, which would otherwise not be flowable at this level of
temperature. Due to the constant agitation in the gel masses (dynamic state), the flowability
IS guaranteed for dosing, until each of the gel masses is dosed in the destination packaging.
After the dosing step, the agitation is stopped, so that the gel mass is extremely rapidly
jellified (i.e. within a few seconds). As a result, two gel masses which are sequentially dosed
In the same packaging but with only a few seconds one after the other, do not migrate one
into the other.

In other words, the principle is that the phases are dosed alternatively in an
instable liquid state at 35-45°C into transparent bottles ; this instable liquid state of the gel
masses can be maintained by continuous agitation of the said masses, which brings energy
to these masses, thus preventing the jellification to take place ; as soon as the agitation
stops, each of the gel masses starts to jellify very rapidly (within a few seconds), so that the
gel masses dosed one after the other in a package do not migrate one into the other,
although the sequence of dosing of the different gel masses can be quick (a few seconds of
interruption between the dosage of two different gel masses), that is to say, compatible with
industrial needs of high speed production.

About 30 seconds (or less depending on the gel mass recipe and gelling
agent concentration) after dosing, and before starting to migrate into adjacent gel masses,

each phase (gel mass) is setting into a solid state.
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- Optionally, an additional layer (topping, puree, mousses, other gel with a
different colouring or aroma...) can be added on top of this gelled mix to make a bi-layer
drink ;

- Then the product is sealed and cooled to 4°C. This cooling step helps
achieving the final gel setting of each phase and “solidify” the product ;

- In such a state, the product can be transported, with limited risk of loosing
the unmixed phases or layers ;

- The phases will fluidize/break/mix only when the consumer handles the

bottle and shakes it during at least 5 to10 seconds.

The present invention provides the following advantages:

- It provides a consumer with multiphase drinkable gels (by multiphase, it is
meant that the product comprises different gel masses), with eventually another phase like
foam topping, exhibiting an appealing and stable visual appearance until the product Is
consumed ;

- the product visual appearance can be entirely chosen by the consumer, by
choosing to shake the product or not ; the sensation in mouth (or "mouthfeel”) can also be
freely chosen by the consumer by shaking the product, more or less, or not at all ; typically
the texture (gel masses, big particles, small particles, etc), the viscosity (due to the
thyxotropic effect in the gel masses, the viscosity can be decreased by shaking) can be
freely adapted by the consumer before, or even during consumption (the consumer can
choose to re-close the package and shake the product between two gulps) ;

- the manufacturer is able to dose at least two drinkable gel phases in a
bottle, without mixing them, while using existing production lines, then let them jellify, so that
they remain unmixed during transportation until consumer has the opportunity to consume
the product ;

- the product recipes can vary, and involve various ingredient, and for
instance, all of the gel masses in the product can be made out of pure natural and tasty
iIngredients.

It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without departing from the spirit and scope of
the present invention and without diminishing its attendant advantages. It is therefore

iIntended that such changes and modifications be covered by the appended claims.

10
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Claims

1. A water, juice, and/or milk-based jellified ready-to-drink product
characterized in _that it comprises at least two separate homogeneous gel

masses, wherein adjacent separate gel masses have different gel strengths.

2. A product according to claim 1, wherein the gel strengths of two
adjacent separate gel masses differ by at least 10%, preferably by at least

25%, more preferably by at least 50%.

3. A product according to any of the preceding claims 1 or 2, wherein
each of the separate gel masses comprises a mix of carrageenan and
galactomannan, wherein:

(1) the concentration of carrageenan is equal or lower than 0.30% by weight

of product, preferably equal or lower than 0.15% by weight of product when

the product base contains milk, and

(i1) the concentration of galactomannan is comprised between 0.01% and

0.1% by weight of product.

4. A product according to any of the preceding claims 1 to 3, wherein the
milk base is constituted by fresh milk, milk powder, vegetable or nut milk, soja

milk, or a combination thereof.

5. A product according to any of the preceding claims 1 to 4, wherein the

juice base contains fruit and/or vegetable juice.

6. A product according to any of the preceding claims 1 to 4, wherein the

water base is a meat and/or fish-containing agueous phase.
7. A product according to any of the preceding claims 1 to 4, wherein at

least one of the gel masses comprises an ingredient selected from: coffee, tea,

plant extracts, cereal, cocoa or chocolate, nut, or a combination thereof.

11



10

15

20

25

30

35

CA 02776236 2012-03-30

WO 2011/051237 PCT/EP2010/066089

8. A product according to any of the preceding claims 1 to 7, wherein at
least one of the gel masses comprises at least one sweetening ingredient
selected from the list of:

(1) natural sweeteners such as Momordica Grosvenorii (Mogrosides |1V or V),
Rooibos extracts, Honeybush extracts, Stevia, Rebaudioside A, Brazzein,
Glycyrrhyzic acid and its salts, Curculin, Monellin, Phylloducin, Rubusosides,
Mabinlin, dulcoside A, dulcoside B, siamenoside, monatin and its salts
(monatin SS, RR, RS, SR), thaumatin, hernandulcin, phyllodulcin, glycyphyllin,
phloridzin, trilobatin, balyunoside, osladin, polypodoside A, pterocaryoside A,
pterocaryoside B, mukurozioside, phlomisoside |, periandrin |, abrusoside A,
cyclocarioside |, erythritol, and/or other natural polyols such as maltitol,
mannitol, lactitol, sorbitol, inositol, Isomalt, xylitol, glycerol, propylene glycol,
threitol, galactitol, reduced isomalto-oligosaccharides, palatinose, reduced
Xylo-oligosaccharides, reduced gentio-oligosaccharides, reduced maltose
syrup, or reduced glucose syrup, or a mixture thereof, and/or

(i) artificial sweeteners, such as Aspartame, Cyclamate, Sucralose,
Acesulfame K, neotame, Saccharin, Neohesperidin dihydrochalcone, or
mixtures thereof, and/or

(i) sweet taste improving carbohydrates, chosen from the list of, but not
limited to, sucrose, fructose, glucose, maltose, lactose, mannose, galactose,

ribose, rhamnose, trehalose, tagatose, high fructose corn syrup (HFCS).

9. A product according to any of the preceding claims 1 to 8, wherein the
gel strength of the gel masses at room temperature is comprised between 10
and 400 g, preferably between 20 and 300 g, more preferably between 30 and
320 g.

10. A product according to any of the preceding claims 1 to 9, wherein the
pH of the gel masses is comprised between 3.0 and 7.0, preferably between
3.5 and 6.5.

11. A product according to any of the preceding claims 1 to 10, wherein
the viscosity of adjacent gel masses differs by at least 10%, preferably by at
least 25%, more preferably by at least 30%, even more preferably by at least

40%, and most preferably by at least 50%.
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12. A product according to any of the preceding claims 1 to 11, wherein
the viscosity of gel masses is comprised between 500 and 50000 mPa.s,

measured with a Brookfield viscosimeter, at a 8°C.

13. A product according to any of the preceding claims 1 to 12, wherein at

least one of the gel masses is completely enclosed into at least another one.

14. A product according to any of the preceding claims, which further

comprises a topping layer of non jellified, foamy milk-based product.
15. A product according to any of the claims 1 to 14, wherein at least one
of the gel masses has a viscosity at 8°C that is lower than 1000 mPa.s,

measured with a Brookfield viscosimeter.

16. A product according to any of the preceding claims 1 to 15, which is a

chilled ready-to-drink beverage product.

17. A product according to any of the preceding claims 1 to 15, which is a

shelf-stable ready-to-drink beverage product.
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