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POTASSIUM FORTIFICATION IN BEVERAGES
AND METHODS THEREOF

[01] This application claims priority to U.S. Application Serial No. 12/015,351 filed January
16, 2008, entitled Potassium Fortification in Beverages and Methods Thereof and

incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

[02] The present invention relates generally to beverages and compositions and methods for
making beverages. More particularly the present invention relates to fortifying

beverages, such as juice beverages, with potassium.
BACKGROUND

03] It 1s well known 1n the art to add minerals and vitamins to beverages in order to fortify
beverages with healthy or desired vitamins and minerals. One problem associated with
this, particularly with respect to the mineral potassium, 1s that once the mineral 1s added,
the acidity will tend to change to an undesirable degree. In particular, adding potassium
citrate causes the pH to rise of a beverage. To maintain the pH of the potassium fortified
beverage at a desirable pH, an acid, for example, either citric or malic acid is typically

added to the beverage.

[04] It 1s known that as a beverage becomes fortified, the pH of the beverage will rise, and
therefore the beverage becomes more basic. To counter this, an acidulent is typically
added to the beverage in order to keep the pH of the beverage lower. The acidulent is
added in order to bring the pH of the beverage down and counter the effects of
fortification. This 1s desired because as the beverage 1s more acidic, it becomes more
resistant to microbial growth. As an example, a typical juice is desired to have a pH of
around 4.3, where it will exhibit a reduction in the rate of growth of spoilage

microorganisms
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BRIEF SUMMARY OF THE INVENTION

[05]

[06]

[07]

[03]

[09]

In accordance with a first aspect, a potassium-fortifying composition comprises a blend
of a first potassium component and a second potassium component, the first potassium
component comprising monopotassium phosphate, and the second potassium component
selected from the group consisting of dipotassium phosphate and potassium citrate and
any combinations thereof. In addition, it is contemplated that the second component may
be added prior to adding the first component and also that both components may be

added at the same time.

In accordance with a second aspect, a method for fortifying beverages is provided. The
method comprises the steps of predetermining an amount of a first potassium component
and an amount of a second potassium component to be blended together, and blending
the predetermined amounts of the first potassium component and the second potassium
component, the first potassium component comprising monopotassium phosphate, and
the second potassium component selected from the group consisting of dipotassium

phosphate and potassium citrate and any combinations thereof.

In accordance with a third aspect, a potassium-fortified beverage comprises a first
potassium component and a second potassium component, the first potassium component
comprising monopotassium phosphate, and the second potassium component selected
from the group consisting of dipotassium phosphate and potassium citrate and any

combinations thereof.

In accordance with a fourth aspect, a method comprises the steps of adding to a beverage
a first potassium component and adding to the beverage a second potassium component,
the first potassium component comprising monopotassium phosphate, and the second
potassium component selected from the group consisting of dipotassium phosphate and

potassium citrate and any combinations thereof.

It will be appreciated by those skilled 1n the art, given the benefit of the following
description of certain exemplary embodiments of the beverage and other beverage

products disclosed here, that at least certain embodiments of the invention have
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improved or alternative formulations suitable to provide desirable pH profiles, taste
profiles, nutritional characteristics, etc. These and other aspects, features and advantages
of the invention or of certain embodiments of the invention will be further understood by

those skilled in the art from the following description of exemplary embodiments.

DETAILED DESCRIPTION

[10]

[11]

Those of ordinary skill in the art will understand that, for convenience, some components
or ingredients are described here in certain cases by reference to the original form of the
component or ingredient in which it 1s added to the blend or beverage product
formulation. Such original form may differ from the form in which the ingredient is
found in the finished blend or beverage product. Thus, for example, in certain exemplary
embodiments of the potassium-fortified blend or beverage products according to this
disclosure, potassium would typically be substantially homogenously dissolved and
dispersed in the blend or beverage. Likewise, other ingredients identified as a solid,
concentrate (e.g., juice concentrate), etc. would typically be homogenously dispersed
throughout the blend or beverage or throughout the beverage concentrate, rather than
remaining in their original form. Thus, reference to the form of a component or
ingredient of a blend or beverage product formulation should not be taken as a limitation
on the form of the component in the ingredient in the beverage product, but rather as a
convenient means of describing the ingredient as an isolated component of the blend or

product formulation.

It should be understood that blends, beverages and other beverage products in
accordance with this disclosure may have any of numerous different specific
formulations or constitutions. The formulation of a beverage product in accordance with
this disclosure can vary to a certain extent, depending upon such factors as the product’s
intended market segment, its desired nutritional characteristics, flavor profile and the
like. For example, 1t will generally be an option to add further ingredients to the
formulation of a particular beverage embodiment, including any of the beverage
formulations described below. For example, additional (1.e., more and/or other) vitamins
and minerals can be added, as well as sweeteners, flavorings, electrolytes, vitamins, fruit

juices or other fruit products, tastents, masking agents and the like, flavor enhancers,
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and/or carbonation typically can be added to any such formulations to vary the taste,

mouthfeel, nutritional characteristics, etc.

In general, a beverage in accordance with this disclosure typically comprises a juice.
Additional and alternative suitable ingredients will be recognized by those skilled in the

art given the benefit of this disclosure.

A method for fortifying a beverage 1s provided. The method includes creating a blend or
composition with a first component that includes monopotassium phosphate and a
second component that includes a second potassium source. The second component
comprises a potassium compound selected from the group consisting of dipotassium
phosphate and potassium citrate, alid any combinations thereof. In one embodiment, the
resultant blend or composition 1s added to a beverage to form a fortified beverage. In
one embodiment, the blend or composition is mixed with the beverage to form a
homogeneous fortified beverage. Advantageously, the fortified beverage has a stable
pH. The fortified beverage can be homogenized and/or pasteurized as would be
appreciated by those skilled in the art. In a further embodiment, the beverage is a juice
beverage, including but not limited to citrus beverages, such as orange, lemon, lime and
grapefruit, tangerine, mandarin orange, tangelo, pomelo, pomegranate and guava
beverages, and non-citrus beverages such as apple, grape, cherry, banana and pineapple
beverages and the like, and mixtures thereof, including mixtures of both citrus and non-

citrus beverages.

A potassium fortified beverage composition is provided. More particularly a potassium
fortified beverage that maintains a stable pH when the potassium source is added is
provided. It is contemplated that compositions in accordance with the present invention
can be in particulate or liquid form, either of which can be added to a beverage where

fortification 1s desired.

Exemplary fruit beverages that can be fortified with the flavors include the citrus flavors,
e.g., orange, lemon, lime and grapefruit, tangerine, mandarin orange, tangelo, pomelo,

pomegranate and guava, and non-citrus flavors such as apple, grape, cherry, and
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pineapple flavors and the like, and mixtures thereof, including mixtures of citrus and

non-citrus flavors.

Potassium sources for use in the invention include monopotassium phosphate and either
dipotassium phosphate or potassium citrate. In one embodiment of the invention, a blend
of potassium sources including monopotassium phosphate and either dipotassium
phosphate or potassium citrate is utilized in order to maintain the pH during potassium
fortification. In certain embodiments, the blend of potassium sources includes a first
component and a second component. The first component includes monopotassium
phosphate. The second component includes dipotassium phosphate, potassium citrate

and combinations thereof. It i1s contemplated that other sources of potassium may also be

~used. For example, potassium gluconate may be used as a potassium source. These

blends 1n potassium sources lead an acidulent not being necessary to be added into the
juice in order to maintain a desired pH. In addition to the potassium sources, it is
contemplated that other components may be included in the compositions. For example,
many beverages also include other vitamin and mineral fortifications, such as B
vitamins, Vitamins A, C (ascorbic acid), or E. In addition, it 1s contemplated that other
components such as calcium or other items such as fiber will be included in
compositions for use with beverages in order to fortify the beverages. It 1s contemplated
that the blends of potassium sources will not increase the pH of the solution as the
potassium sources are added to the solution. Thus, as the blends of potassium sources
are added to the solution, the pH of the solution remains about the same or is lowered to

become more acidic.

In one embodiment, a weight ratio of the first component (i.e., monopotassium
phosphate) to the second component (i.e., dipotassium phosphate, or potassium citrate

and any combinations thereof) is about 95:5.

In one embodiment, a weight ratio of the first component (i.e., monopotassium

phosphate) to the second component (i.e., dipotassium phosphate, or potassium citrate

and any combinations thereof) is about 75:25.
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[19] In one embodiment, a weight ratio of the first component (i.e., monopotassium
phosphate) to the second component (1.e., dipotassium phosphate, or potassium citrate
and any combinations thereof) 1s about 50:50. It 1s contemplated that the above ratios
maybe modified and/or optimized depending on the application and/or preferences as

would be appreciated by those of ordinary skill in the art.

[20] A desired amount of the potassium source is provided to the beverage. The amount may
vary depending on the application and nutritional content desired. In one embodiment,
the beverage comprises about 5-5000 mg of functional ingredient per 8 fluid ounces
(0.24 liters)(serving size). The amount to be added will vary to suit a particular
application and can be based, at least in part, on nutritional value, taste, shelf-life,
efficacy levels approved, qualified health claims and combinations thereof. Other
amounts are also contemplated within the scope of the invention as would be appreciated
by those of ordinary skill in the art. For example, it may be desired to provide at least 1
mg of potassium, including, in particular 700 mg per serving of the food product to meet
the United States Food and Drug Administration (FDA) ‘excellent’ source nutrient
content claim requirements, or less milligrams in order to meet the FDA ‘good’ source

nutrient content claim requirements.

[21] Orange juice typically has a recommended daily value (“RDV”) of potassium of about
13%. According to the RDV standards, a good source of potassium 1s about 10%, and
20% is considered an excellent source of potassium. RDV i1s a reference point for
consumers to be able to make judgments on the overall health value of a food item and
their diet and is set forth by the Food and Drug Administration (“FDA”). Embodiments
of the invention allow for a higher percentage of potassium in a beverage without the
negative effect of a higher pH and the need to lower the elevated pH with an acid. For
example, the amount of potassium may be increased in a juice beverage using the
disclosed blend and/or methods disclosed herein from about 13% RDV to a range of
about 20-26% RDYV, without the need to add an additional amount of acid to maintain
the desired pH level. It is contemplated that beverages in accordance with the invention
can have any RDV value by adding potassium and depending on the desired amount of
potassitum and depending on the particular application. By reducing or eliminating the

need to add a separate acidulent, production of the juice beverage can be more efficient
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and production time reduced, and the length of the ingredient statement can be reduced

as well.

[22] By mixing the two components to form the composition, the composition can be added
to a beverage, such as orange juice, which will become fortified upon mixing.
Moreover, the pH of the beverage will remain stable on adding the composition thereto,
thus disposing of any need to add an acid component to bring the pH down. Preferably,

the pH of the beverage is maintained at a level that is less than about 4.3.

23] The potassium compositions disclosed above can be added to the beverage using any
suitable technique. In one embodiment, high shear mixing can be performed on the
beverage; however, other types of mixing are also contemplated as would be appreciated
by those of ordinary skill in the art, including but not limited to, low energy/low shear
mixing (e.g., stirring) and high energy/high shear mixing. The mixing can be performed
manually or as part of a batch process. In another embodiment, the potassium
compositions are added using a continuous process, 1.€., where the potassium sources are
fed in at a constant rate. In still other embodiments, a slurry of concentrated potassium
products can be created and then fed into the finished product. Still other methods of
adding the potassium compositions are contemplated as would be appreciated by those of

ordinary skill in the art.

[24] In the following examples, all juice formulas assume about 450 mg of potassium per 8
ounce serving inherent in juice, for example, orange juice. It is contemplated that the
juice can be any type of juice, including orange, strawberry, banana, apple, etc. A basis

of 3500 mg of potassium was used for 100% of the recommended daily value.

EXAMPLE 1

[25] A percent composition of orange juice was provided. The orange juice accounted for
20% DV of potassium and uftilized a 50/50 blend of dipotassium phosphate and

monopotassium phosphate. The composition included:
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TABLE 1
) | % wt
Orangé Juice | 99.75
' Dipotassium Phosphate 0.094
Monopotassium i’hosphate 0.158 |

dnbubds el s P— J

[26] The composition yielded a pH of about 4.2 and exhibited other favorable characteristics,

such as flavor and mouthfeel consistent with orange juice, lack of off notes, etc.
EXAMPLE 2

[27}] A percent composition of orange juice was provided. The orange juice accounted for

26% DV of potassium and utilized a 50/50 blend of dipotassium phosphate and

monopotassium phosphate. The composition included:

TABLE 2 o
B | Y%owt
Orange Juice | 99.53 |
:Dipotam ] 0.182 ]
; Monopotassium Phosphate 0.286

28] The composition yielded a pH of about 4.3 and exhibited other favorable characteristics,

such as flavor and mouthfeel consistent with orange juice, lack of off notes, etc.
EXAMPLE 3

[29] A percent composition of orange juice was provided. The orange juice accounted for
20% DV of potassium and utilized a 25/75 blend of dipotassium phosphate and

monopotassium phosphate. The composition included:
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TABLE 3

% wt |
|
Orange Juice 99.72 |
Dipotassium Phosphate 0.047 |
: S— - ¢ |

Monopotassium Phosphate 0.237

[30] The composition yielded a pH of about 4.2 and exhibited other favorable characteristics,

such as flavor and mouthfeel consistent with orange juice, lack of off notes, etc.

EXAMPLE 4

[31] A percent composition of orange juice was provided. The orange juice accounted for

26% DV of potassium and utilized a 25/75 blend of dipotassium phosphate and

monopotassium phosphate. The composition included:

TABLE 4
| Yo wt
Orange Juice 99.48
| Dipotassium Phosphate 0.091
| Monopotassium Phosphate | 0.429 |

[32] The composition yielded a pH of about 3.9 and exhibited other favorable characteristics,

such as flavor and mouthfeel consistent with orange juice, lack of off notes, etc.

EXAMPLE 3

[33] A percent composition of a 100% juice beverage (from concentrate) was provided. The

juice beverage accounted for 20% DV (8% inherent) of potassium and utilized a 50/50
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blend of dipotassium phosphate and monopotassium phosphate. The composition

included:

B TABLE 5

— % wt
Filtered Water 77.590
Dipotassium Phosphate 0.1259
Monopotassium Phosphate 0.5945
Banana Puree Concentrate | 6.375
Strawberry Puree Concentrate 1.833

‘ Apple Juice Concentrate 13.482

[34] The composition yielded a pH of about 4.2 and exhibited other favorable characteristics,

such as flavor and mouthfeel consistent with a 100% fruit juice drink with banana and

strawberry, etc.

EXAMPLE 6

[35] A percent composition of a 100% juice beverage (from concentrate) was provided. The

juice beverage accounted for 10% DV (4% inherent) of potassium and utilized a 75/25

blend of dipotassium phosphate and monopotassium phosphate. The composition

included:
: - TABLE 6
- - | % wt
' Filtered Water | 78.126 |
Dipétassium Phosphate | 0.032 |
Monopotassium Phosphate | 0.149
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[37]
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Banana Puree Concentrate 6391
Strawberry Puree Concentrate 1.831
Apple Juice Concentrate 13.471 |

The composition yielded a pH of about 3.9 and exhibited other favorable characteristics,

such as flavor and mouthfeel consistent with 100% fruit juice etc.

The foregoing embodiments are to be considered in all respects illustrative rather than
limiting the invention described herein. The invention has been described with reference
to certain preferred embodiments. Obviously, modifications and alterations will occur to
others upon reading and understanding the preceding detailed description. It is intended
that the invention be construed as including all such modifications and alterations insofar

as they come within the scope of the appended claims or the equivalents thereof.

Given the benefit of the above disclosure and description of exemplary embodiments, it
will be apparent to those skilled in the art that numerous alternative and different
embodiments are possible in keeping with the general principles of the invention
disclosed here. Those skilled in this art will recognize that all such various modifications
and alternative embodiments are within the true scope and spirit of the invention. The
appended claims are intended to cover all such modifications and alternative
embodiments. It should be understood that the use of a singular indefinite or definite

14 2% &6
a,

article (e.g., an,” “the,” etc.) in this disclosure and in the following claims follows
the traditional approach in patents of meaning “at least one” unless in a particular
instance it is clear from context that the term is intended in that particular instance to
mean specifically one and only one. Likewise, the term “comprising” is open ended, not

excluding additional items, features, components, efc.
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WHAT IS CLAIMED IS:
1. A potassium-fortifying composition comprising:

a blend of a first potassium component and a second potassium component;
the first potassium component comprising monopotassium phosphate; and
the second potassium component selected from the group consisting of dipotassium

phosphate and potassium citrate and any combinations thereof.

2. The composition of Claim 1 wherein said first component and second component are in a

ratio of about 95:5 % by weight.

3. The composition of Claim 1 wherein said first component and second component are 1n a

ratio of about 75:25 % by weight.

4, The composition of Claim 1 wherein said first component and second component are in a

ratio of about 50:50 % by weight.

5. A beverage made using the composition of Claim 1 wherein upon adding each potassium

component the pH of the beverage remains the same or 1s lowered.

6. The composition of Claim 1 wherein said composition 1s a particulate.

7. The composition of Claim 1 wherein said composition 1s a liquid.

3. The composition of Claim 1 wherein said beverage i1s a juice.

9. The composition of Claim 8 wherein said juice is selected from the group consisting of

orange, lemon, lime and grapefruit, tangerine, mandarin orange, tangelo, pomelo, pomegranate,

guava, apple, grape, cherry, banana and pineapple juices and mixtures thereof.

10. A method for fortifying beverages comprising the steps of:

predetermining an amount of a first potassium component and an amount of a second

potassium component to be blended together;
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blending the predetermined amounts of the first potassium component and the second
potassium component, wherein the first potassium component comprises monopotassium
phosphate, and the second potassium component 1s selected from the group consisting of
dipotassium phosphate and potassium citrate and any combinations thereot; and

adding said predetermined amounts of the first and second potassium components to a
beverage; wherein upon adding each potassium component the pH of the beverage remains the

same or 1s lowered.

11. A potassium-fortified beverage comprising a first potassium component and a second
potassium component, the first potassium component comprising monopotassium phosphate,
and the second potassium component selected from the group consisting of dipotassium

phosphate and potassium citrate and any combinations thereof.

12.  The composition of Claim 11 wherein said first component and second component are in

a ratio of about 95:5 % by weight.

13.  The composition of Claim 11 wherein said first component and second component are 1n

a ratio of about 75:25 % by weight.

14.  The composition of Claim 11 wherein said first component and second component are in

a ratio of about 50:50 % by weight.

15. A beverage made using the composition of Claim 11 wherein upon adding each

potassium component the pH of the beverage remains the same or 1s lowered.

16. A method for fortifying beverages comprising the steps of adding to a beverage a first
potassium component and adding to the beverage a second potassium component, the first
potassium component comprising monopotassium phosphate, and the second potassium

component selected from the group consisting of dipotassium phosphate and potassium citrate

and any combinations thereof.

17.  The method of Claim 16 wherein upon adding the first potassium component and the

second potassium component the pH of the beverage remains the same or is lowered.
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