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ABSTRACT OF THE DISCLOSURE

A dry mix thickening system for preparation of a beverage product containing milk
comprises a buffer, a hydrocolloid, and a chelating agent comprising tetrasodium pyrophosphate.
When the dry mix thickening system is added to milk, viscosity builds within about 20 seconds
to about 90 seconds to provide a thickened beverage product, without forming insoluble
aggregates of the hydrocolloid. No heating is required. In addition, the only shear required to

incorporate the dry mix thickening system into the milk 1s manual stirring.
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THICKENING SYSTEM FOR PRODUCTS PREPARED WITH MILK

BACKGROUND OF INVENTION

[0001] The present invention 1s directed to a dry mix thickening system for beverage
products prepared with milk, to beverage products, and to methods of making such beverage
products. The dry mix thickening system comprises a buffer, a hydrocolloid, and a chelating
agent comprising tetrasodium pyrophosphate. When combined with milk using low shear, the
dry mix provides a thickened beverage product without heating and without forming insoluble
aggregates.

[0002] Commercial powdered beverages prepared with milk are very thin. When
hydrocolloids are added to milk without providing shear and/or heat, they bind with calcium ions

in the milk and form insoluble aggregates (e.g., “fish eyes”) or an insoluble layer. As a result,

there is no intended thickening. This failure to thicken is especially true in sugar-free and low
sugar products, which do not have sufficient granular particles to act as a spacing agent and do
not disperse the hydrocolloid well. Currently, there is no way to build viscosity in milk
(especially cold milk) without using shear or heat. Ready-to-drink:products may use high shear
to disperse and activate hydrocolloids used as thickening agents. In addition, ready-to-drink
products may use pectin, which requires a heating step.

[0003] U.S. Patent No. 5,221,549 discloses that polyphosphates such as tetrasodium
polyphosphate (TSPP) and sodium acid polyphosphate are used to reduce the amount of protein

aggregation which results from heat treating a ready-to-eat pudding formulation at temperatures
in excess of 265°F. The system forms a complete matrix and also uses starch.

[0004] U.S. Patent 6,759,073 discloses compositions; which are useful as stabilizer and
thickener systems. The compositions comprise a pectin compound, an alginate compound, and a

~ cellulose compound such as carboxymethylcellulose. Ferric pyrophosphate may be added as an

enhancer material.
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[0005] U.S. Patent No. 6,703,056 discloses beverage compositions comprising () a first
component, which 1s arabinogalactan, and (b) a second component comprising one or more

minerals selected from the group consisting of zinc, iron, magnesium, calcium, selenium, iodine,

and fluorine. Iron may be in the form of ferric pyrophosphate.

[0006] U.S. Patent No. 6,616,955 and U.S. Patent Application Publication 2002/0122847
disclose beverage compositions comprising (a) a calcium source comprising a form selected from
calcium carbonate, solubilized species thereof, and mixtures thereof; and (b) at least about 20
milligrams of a magnesium source per reference serving of the composition. The beverage may
contain iron in the form of ferric pyrophosphate.

[0007] U.S. Patent Application Publication 2003/0026872 Al discloses essentially dry
compositions that are suitable for use as foods and/or beverages. Preferably, the essentially dry
compositions are beverage compositions, wherein the compositions are diluted with a liquid prior
to consumption. The composition may contain iron in the form of ferric pyrophosphate.

[0008) U.S. Patent No. 5,447,732 discloses a composition containing a mineral
absorption accelerator. The composition contains minerals and products of poly-y-glutamic acid
aS a mineral absorption accelerator and may be used in foods in a variety of forms, including a

beverage, gel, solid or powder form. The mineral may be iron in the form of ferric

pyrophosphate.
[0009] U.S. Patent No. 5,356,654 discloses alginate and/or pectate gels produced by

forming an aqueous mixture of a water soluble or water dispensible alginate and/or pectate, a
calcium ton sequestrant and a sparingly soluble calcium ion source at low temperature and
heating the mixture to cause gelation thereof. The sequestrant is preferably sodium or potassium
pyrophosphate but at least part of the sequestrant may be reéplaced by meat having calcium ion
sequestring activity.

[0010] U.S. Patent No. 5,348,756 discloses fruit-flavored, powdered gelatin dessert

mixes formulated to obtain a relatively high pH of at least 4.15, and a relatively low gelatin load

weight while still retaining a destrable sour taste.
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[0011] U.S. Patent No. 4,919,958 discloses egg-free compositions for flan-type puddings.
The egg-free compositions comprise milk, sweetener, rice flour, carrageenan, tetrapotassium
pyrophosphate, pectin, locust bean gum and at least one material selected from the group
consisting of cheese whey protein isolate and xanthane gum. A cook step is required in
preparation of the pudding.

[0012] U.S. Patent No. 4,859,484 discloses combining a starch, hydrated with between
0.7 and 2.0 parts of water and which has been brought to the verge of gelatinization, with a
hydrocolloid gum, which also may have been pre-hydrated, to form a mixture. The mixing
process includes intimately mixing the hydrocolloid gum with the starch as the latter is
gelatinizing; heating the uniform blend under pressure but under low enough shear to preclude
starch degradation; and extruding it through a die so that it expands and creates a product with a

large surface area to facilitate drying. TSPP is listed among other salts as a way to raise the pH

of a starch/gum solution.
0013} U.S. Patent No. 4,276,320 discloses a method and composition for making a water

dessert gel having a controlled melting temperature consisting of kappa carrageenan, a sodium

salt of a sequestering agent, and ionizable potassium 1n amounts sufficient to sequester all

polyvalent cations present.

[0014] U.S. Patent No. 4,136,209 discloses a method for the production of a pectin
preparation. A fruit pectin having a metal binding power of 30 to 140 g of metal salt is dissolved
with a phosphate to produce a solution having a pH between 4.4 to 4.8. A soluble metal salt is
added to the solution. Pectin is precipitated from the solution.

[0015] U.S. Patent No. 4,081,567 discloses a beverage prepared by reconstituting with

milk or a milk substitute a dry mix composition containing a pregelatinized starch, an edible acid

and a hydrocolloid gum. The hydrocolloid gum is preferably a mixture of guar gum and xanthan
gum. The use of a modified and/or pregelatinized starch permits “rapid rehydration and quick

setting thus preventing coagulation and curdling of the milk proteins” by the acid. The product

would be at pH of 3 - 5.
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[0016] U.S. Patent No. 3,934,049 discloses an improved gelling agent composition
comprising in combination an alkali metal pyrophosphate, an alkaline earth metal
orthophosphate, an alkali metal carbonate, and a thickening agent, the combination being useful
in preparing cold set milk puddings. Preferably, the improved gelling agent combination
comprises tetrasodium pyrophosphate or sodium acid pyrophosphate, monocalcium phosphate,
sodium carbonate, and pregelatinized starch. The improved gelling agent 1s added to milk, or
water containing redissolved nonfat dry milk, or redissolved casein to form a pudding.

[0017] U.S. Patent No. 3,914,456 discloses a dry mix pudding composition comprising
waxy maize corn and tapioca pregelatimized starches and alkalt pyrophosphate, monocalcium
phosphate and a potassiﬁm salt as setting salts. The product is beaten vigorously with a whisk
for preparation.

[0018) There remains a need for dry mix composition that can be combined with milk
using low shear to form a thickened beverage product, without heating and without forming
insoluble aggregates. -

SUMMARY OF INVENTION

[0019] The present invention is directed to a dry mix thickening system for beverage
products prepared with milk. The dry mix composition comprises a buffer, a hydrocolloid, and a
chelating agent comprising tetrasodium pyrophosphate. When added to milk using low shear, for
example manual stirring, the dry mix composition builds viscosity to form a thickened beverage
product without using heat. In addition, the resulting thickened beverage product does not
. contain any insoluble aggregates of the hydrocolloid. The thickened beverage does not form a
gel, even upon refrigeration.

DETAILED DESCRIPTION OF INVENTION

[0020]) The present invention will be described below with reference to specific dry mix
thickening system formulations and to thickcned beverage products and processing techniques.
However, it will be clear to the experienced food scientist that the principles that enable

improvements in these will apply to other products and processes as well.



CA 02574247 2007-01-17

A. DRY MIX THICKENING SYSTEM

[0021] According to the present invention, a dry mix thickening system for beverage

products prepared with milk comprises a buffer, a hydrocolloid, and a chelating agent comprising
tetrasodium pyrophosphate for the hydrocolloid. The dry mix thickening system is in the form of
a powder. -

[0022] The dry mix thickening system of the present invention comprises a hydrocolloid.
In embodiments, the hydrocolloid may be a hydrocollad gum including, but not limited to, guar
gum, locust bean gum, xanthan gum, carrageenans, or combinations thereof. The hydrocolloid
gum may also be a cellulose gum, for example, carboxymethyl cellulose. In preferred
embodiments, the hydrocolloid comprises a carrageenan, for example, A-carrageenan. The A-
carrageenan may also contain i-carrageenan. An example of a carageenan which may be used in
the dry mix thickening system 1s Lactarin' ', commercially available from FMC. The dry mix

thickening system may contain the hydrocolloid in an amount of about 0.2 g to about 0.6 g of

hydrocolloid per about 200 mL to about 240 mL serving of a milk-containing beverage product.

(0023] The dry mix thickening system of the present invention comprises a buffer to keep
the pH of the thickened beverage product in the range of about 6 to about 7.5. In embodiments,
the buffer may comprise tripotassium citrate or trisodium citrate. Preferably, no acid is added to
the dry mix composition. At a pH of about 6 or less, the thickened beverage product begins to
have a dilute cottage cheese-like consistency. The dry mix thickening system may contain the
buffer in an amount of about 0.25 g to about 1.0 g per about 200 mL to about 240 mL serving of
a milk-containing beverage product.

[0024] According to the present invention, the dry mix thickening system also comprises

a chelating agent comprising tetrasodium pyrophosphate. The chelating agent prevents the
hydrocolloid from forming insoluble aggregates or an insoluble layer when mixed with milk.
The dry mix thickening system may contain the chelating agent in an amount of about 0.15 g to

about 0.2 g per about 200 mL to about 240 mL serving of a milk-containing beverage.
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[0025] The dry mix thickening system may optionally contain one or more additives.
The one or more additives may include, but are not limited to, cereal, such as wheat or oat flour;
cocoa; coffee, for example, soluble coffee; flavorants; a flow agent to reduce moisture, such as
magnesium oxide; a spacing agent, such as silica; colorants; starch; maltodextrin, rice fines; rice
crisp particulates; synthetic sweeteners, such as aspartame or acesulphame K; natural sweeteners
such as sugars; vitamins, for example, vitamins B2, B3, B6, C, A, or E; minerals, such as iron or
magnesium; enzymes; prebiotics; fiber; probiotics; pharmaceuticals, or any combination thereof.

B. BEVERAGE PRODUCT PREPARATION

[0026] When the dry mix thickening system is added to milk, for example milk at room

temperature or below, the hydrocolloid builds viscosity to provide a thickened beverage product.
In embodiments, the viscosity increases to about 50 cP to about 70 cP (as measured at room
temperature) within about 20 seconds to about 90 seconds. There may be an additional viscosity
build due to the milk protein-TSPP interactions such that the viscosity of the thickened beverage
product increases to about 100 cP to about 300 cP (as measured at room temperature) within
about 30 minutes. A starch is not required to build viscosity. Thus, in embodiments, the dry mix

composition may not contain a starch. In embodiments, the dry mix composition may not

contain pectin.

[0027] The only shear required to form the thickened beverage product 1s manual stirring,
such as spoon stirring, sufficient to incorporate the dry mix composition into the milk. The use
of a whisk or mixer is not required. Due to the presence of the chelating agent, no insoluble
ageregates or insoluble layers of the hydrocolloid are formed. In addition, no heating 1is required.

The thickened beverage product will not form a complete gel, but remains a beverage even upon

refrigeration, for example, after about 48 hours.

[0028] In embodiments, the dry mix thickening system may be added to milk at high
levels, for example, about 3.0 g/L to about 6.0 g/L, for example, about 4.5 g /L. In embodiments,

the dry mix thickening system may be added to milk powder, which can then be added to water

to make a thickened beverage product.
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[0029] Depending on the amount of hydrocolloid and chelating agent used in the dry mix
composition, the texture and viscosity of the thickened beverage product can be controlled to

produce di.fferent types of dairy products, such as drinkable type ydgurt and milkshakes.
[0030] The present invention is further tllustrated by the following examples wherein all

parts, percentages and ratios are by weight, all pressures are atmospheric, and all temperatures

are in °F unless indicated to the contrary:

EXAMPLES
Example 1

P —— sl gl AT P M—l

‘ o Cereal Tme_Bcve;;ge

Gfam/ serving Percent

P rlih

Sugar | 8 53.79
~ Whole Grain Oat flour - 2.0000 ~13.45

Strawberry flavor 0.055 037
B ___Maénesium Oxide ~0.05 0.34
~ Flo-Gard® Silica ] 0.08 | 0.54
~ Color—red40 00009 | 0.1 |
tw Inulin % _ ) 3.1 1 - 20.84 |
~ Vitamin premix , 0.081 | 054 |
| TetraSodium PyroPhosphate (TSP?) 0.2 L 1.34 |
| Potassium Citrate 0.35 2.35

_Carrageenar{ Gum Lactarin™ DX 2017 0.5

g

_ Rice fines _ - 04
Ar:giﬁcia_l Sweetener Blend ~0.056
- 14.873

[0031] The above dry ingredients were combined to form a dry mix. The dry mix was
added separately to 200 mL of milk and to 240 mL of milk and stirred with a spoon. The mmitial
viscosity from the gum increased in about 20 to 90 seconds. There was some additional viscosity
increase after 5 minutes from the milk protein-TSPP.interactions, but the product remained a

liquid, even after 48 hours in a refrigerator. The beverage product had the consistency of a

drinkable yogurt product.
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Example 2
Cereal Type Beverage With
Dry Milk L o
o ) Gram/serving |  Percent
~_Sugar o 8 2321
 WholeGrainOatflour | 2.0 5.80
Strawberry flavor N 0.055 0.16
Magnesium Oxide 0.5 0.15
Flogard® 023
Color —red 40
Inulin .

s e e e el

Vitamin premix
TetraSodium PyroPhosphate
Potassium Citrate

Carrageenan Gum

- Ricefines
Artificial Sweetener Blend

Agglomerated Non Fat Dry Milk

g e K iy

[0032] The above dry ingredients were combined to form a dry mix. The dry mix was

added separately to 200 mL of water and to 240 mL of water and stirred with a spoon until fully

34473

dissolved.
Example 3
Chocolate Mjlksm: Type Beverage
o | Gram/serving Percent
Sugar 9 72.37
1.61
0.05 040
0.08 __ 0.64
TetraSodium PyroPhosphate 1.61
Potassium Citrate 0.35 2.81
N - Carrageenan Gum B 05 402
Artificial Sweetener Blend 0.056 0.45
12.436

 ——_ e

100.00

8
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[0033] The above dry ingredients were combined to form a dry mix. The dry mix was

added separately to 200 mL of milk and to 240 mL of milk and stirred with a spoon until fully

dissolved.
Example 4
- Coffee Type Beverage — L
] - Gram/serving |  Percent
_ Sugar —2
| Spray dried Soluble Coffee powder | 151 F_
. Fogad® 008 |
| TetraSodium PyroPhosphate 0.2 }
| Potassium Citrate 035 1
| Carrageenan Gum 0.5 |

Artificial Sweetener Blend

|

S A - ~—

0.056 0.48 |
11.696 100.00

{0034] The above dry ingredients were combined to form a dry mix. The dry mix was

added separately to 200 mL of milk and to 240 mL of milk and stirred with a spoon until fully

dissolved.

Example 3
[0035] The same preparation was followed as in Example 1, but citric acid was added to

the dry ingredients. When milk was added to the dry mix, the pH was below 6, thereby resulting

in a dilute cottage cheese-hke consistency.

[0036] The scope of the claims should not be limited by the preferred embodiments

set forth herein, but should be given the broadest interpretation consistent with the

description as a whole.
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WHAT IS CLAIMED IS:

1. A dry mix for preparation of a thickened beverage product containing milk,
comprising a buffer, a hydrocolloid, a chelating agent comprising tetrasodium pyrophosphate,
and substantially no starch to build viscosity, the hydrocolloid present in an amount of about
0.2g to about 0.6g per about 200 mL to about 240 mL of the thickened beverage product, the
chelating agent present in an amount of about 0.15 g to about 0.2 g per about 200 mL to about
240 mL of the thickened beverage product, and the thickened beverage having a viscosity of
about 50 cP to about 90 cP.

2. The dry mix according to claim 1, wherein an amount of the buffer maintains the pH

of the thickened beverage product between about 6 and about 7.5.

3.  The dry mix according to claim 1, wherein the buffer is selected from the group

consisting of tripotassium citrate and trisodium citrate.

4, The dry mix according to claim 1, wherein the buffer is present in an amount of about

0.25 g to about 1.0 g per about 200 mL to 240 mL of the thickened beverage product.

5. The dry mix according to claim 1, wherein the hydrocolloid comprises a hydrocolloid

gum or a cellulose gum.

10
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6. The dry mix according to claim 5, wherein the hydrocolloid gum is selected from the

group consisting of guar gum, locust bean gum, xanthan gum, and carrageenan.

7. The dry mix according to claim 1, wherein the hydrocolloid comprises a carrageenan.

8. The dry mix according to claim 7, wherein the carrageenan comprises A-carrageenan.

9. The dry mix according to claim 1, further comprising cocoa or soluble coffee.

10. The dry mix according to claim 1, further comprising one or more additives selected
from the group consisting of a sweetener, a vitamin, a mineral, enzymes, prebiotics, fiber,

probiotics, and pharmaceuticals.

11. The dry mix according to claim 1, wherein the dry mix contains no starch.

12. A method for preparing a thickened beverage product, comprising mixing the dry

mix of claim 1 with milk to form a thickened beverage product.

11
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13. The method according to claim 12, further comprising maintaining the thickened

beverage at a pH of about 6 to about 7.5.

14. The method according to claim 12, wherein the mixing is without heating and the

milk is at room temperature or below.

15. The method according to claim 12, wherein the mixing is by manual stirring.

16. The method according to claim 12, further comprising maintaining the thickened

beverage at a viscosity of about 50 cP to about 90 cP.

17. The method according to claim 12, wherein forming the thickened beverage further

comprises forming a milkshake or a drinkable yogurt.

12
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