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METHODS OF MAKING A
LOW-CARBOHYDRATE DAIRY BEVERAGEL
AND DAIRY BEVERAGES MADE FROM
SUCH METHODS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

FIELD OF THE INVENTION

Aspects of the present invention relate generally to meth-
ods of making a low-carbohydrate dairy beverage and to
low-carbohydrate dairy beverages made by the methods. In
various embodiments, the low-carbohydrate dairy beverage
may have certain nutritional and overall quality character-
istics, including one or more of at least the following
characteristics: high protein; high calcium; low calories;
satistying flavor, taste, aroma, and/or appearance; and/or

extended shelf life.

BACKGROUND

Low-carbohydrate diets are an increasingly popular life-
style choice. There 1s a great demand for low-carbohydrate
versions ol popular food products. One food type for which
there has been increased demand for a low-carbohydrate
version 1s dairy products, particularly dairy beverages such
as milk. A typical 8 ounce serving of regular milk has
approximately 12 grams of carbohydrates, and an 8 ounce
serving ol chocolate milk has approximately 30 grams of
carbohydrates. Milk however includes a large amount of
nutrients, such as protein, calcium and vitamins, and 1s
therefore an important component of a balanced diet. Unior-
tunately, existing low-carbohydrate dairy beverages have
not been found to have the desired combination of taste,
texture, nutrients, and shelf life. Therefore, there 1s a need
for low-carbohydrate dairy products which have, among
other things, a pleasant taste and texture, a high level of
nutrients, such as protein, calcium, and vitamins, a low
amount 1n calories, and a reasonable shelf life.

SUMMARY OF THE INVENTION

Some advantages and purposes of the invention will be set
forth 1n part 1n the description which follows, and may be
obvious from the description, or may be learned by practice
of the mnvention. It should be understood that skilled artisans
may practice the mvention without having one or more
features of any of the objects, aspects, or embodiments
described herein. In addition, such features are exemplary
and at least some of them are set forth in the detailed
description which follows.

An exemplary aspect of the imnvention includes a method
for making a dairy product. In this exemplary aspect, the
dairy product made by the method 1s a low-carbohydrate
dairy beverage. In a more particular aspect, the dairy product

has less than 5 grams of carbohydrates per 8 ounce serving.
The method 1ncludes selecting ingredients and then adding
the ingredients to a tank 1n the following order to obtain a
product: water, calcium caseinate, buttermilk, disodium
phosphate, tricalcium phosphate, salt and a stabilizer, a
flavor, a sweetener, an emulsifier, a vitamin, skim milk. The
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2

method further includes mixing the ingredients as each
ingredient 1s added to the tank, ultrapasteurizing the product,
homogemzing the product, and cooling the product.

According to aspects, the method may further include the
step of adding cream to the tank before adding skim muilk.
Alternatively, the method may include the step of adding
cream to the tank after adding skim milk. The skim milk may
be ultrafiltered skim milk. The method may further include
adding whey protein 1solate to the tank after adding calcium
caseinate. In another aspect, the method may include adding
whey protein concentrate to the tank after adding calcium
caseinate. The method may further include weighing and
measuring the ingredients prior to the adding step. The
method may further include determining the percentage of
total solids, protein, and fat in the ingredients prior to the
adding step. In various aspects, the water may have a
temperature of between 40 to 100 degrees F.

In other various aspects, a specific amount of calcium
caseinate 1s added to obtain a specific protein content in the
dairy beverage. The tank may include a batch tank and a
blend tank. The stabilizer may include one or more of the
following: locust bean gum, guar gum, and carrageenan. The
flavor may include one or more of the following: vanilla,
cocoa, tea, strawberry, mocha, and cappuccino. The sweet-
ener may include one or more of the following: sucralose
and acesulfame potassium. The emulsifier may include
mono and diglycerides. The vitamin may include one or
more of the following: Vitamin A Palmitate and Vitamin D3.

In further aspects, a specific amount of tricalcium phos-
phate may be added to obtain a specific calcium content in
the dairy beverage. In other various aspects, a specific
amount of skim milk may be added to obtain a specific
protein and calcium content 1n the dairy beverage. In other
aspects, a specific amount of cream may be added to obtain
a specific fat content in the dairy beverage. Mixing the
ingredients may 1nclude recirculating the ingredients
between a batch tank and a blend tank. The method may
turther include measuring the content of solids, protein, fat,
and calcium 1n the product after the mixing step. The method
may further include adding additional water to obtain a
desired content of solids, protein, fat, and calctum in the
dairy beverage. The ultrapasteurizing step may include
heating the product to between about 280 to 295 degrees F.
for approximately 2 to 12 seconds. The method may further
include vacuum cooling the product to between about 150 to
180 degrees F. between the ultrapasteurizing and homog-
emizing steps. The homogenizing step may include homog-
emzing the product at two pressure stages of approximately
1500 to 2500 and 300 psi1, respectively. In one aspect, the
cooling step includes cooling the product to less than 45
degrees F. In another aspect, the cooling step includes
cooling the product to less than 70 degrees F.

In various further aspects, the dairy beverage has a
carbohydrate content of approximately 3 grams per 8 ounce
serving. The dairy beverage may have a protein content of
at least 8 grams per 8 ounce serving, and more particularly,
approximately 12 grams per 8 ounce serving. The dairy
beverage may have a calcium content of at least 300
milligrams per 8 ounce serving, and more particularly,
approximately 3350 milligrams per 8 ounce serving. The
dairy beverage may have a refrigerated shelf life of at least
30 days and an ambient shelf life of at least 90 days, and
more particularly, a refrigerated shelf live of approximately
60 days and an ambient shelf life of approximately 180 days.

Another exemplary aspect of the invention includes a
method of making a low-carbohydrate dairy beverage hav-
ing less than 5 grams of carbohydrates per 8 ounce serving.




US RE46,227 E

3

In various aspects, the method includes selecting ingredients
and mixing the ingredients together in the following order to
obtain an mtermediate product: water, calcium caseinate,
buttermilk, disodium phosphate, tricalcium phosphate, salt
and a stabilizer, a flavor, a sweetener, an emulsifier, a
vitamin. The method further includes the step of mixing
skim milk and cream in any order to the intermediate
product to obtain a final product, ultrapasteurizing the final
product, homogenizing the final product, and cooling the
final product.

According to aspects, the method may further include one
or more of the steps of adding whey protein 1solate to the
tank after adding calcium caseinate and before adding
buttermilk. In other aspects, the method may include the step
ol adding whey protein concentrate to the tank after adding
calcium caseinate and before adding buttermilk. In various
aspects, the cream 1s added to the intermediate product
before adding skim milk. The cream may be ultrafiltered
skim milk. The cream may be added to the intermediate
product after adding skim milk. The sweetener may include
a combination of sucralose and acesulfame potassium. The
method may further include vacuum cooling the product to
between about 1350 to 180 degrees F. between the ultrapas-
teurizing and homogenizing steps.

A further exemplary aspect of the invention 1s a method
of making a low-carbohydrate dairy beverage having less
than 5 grams of carbohydrates per 8 ounce serving. In this
exemplary aspect the method includes the steps of selecting,
weighing, and measuring ingredients, and testing the ingre-
dients for the percentage of total solids, protein, and fat. The
method further imncludes adding water to a batch tank. The
water may have a temperature of between 40 to 100 degrees
F. The method further includes adding a specific amount of
calcium caseinate to a blend tank 1n order to obtain a specific
protein content 1n the dairy beverage, adding buttermilk to
the blend tank, and adding disodium phosphate to the blend
tank. The method further includes adding a specific amount
of tricalctum phosphate to the blend tank 1n order to obtain
a specific calcium content 1n the dairy beverage. The method
turther includes adding salt and stabilizers to the blend tank.
The stabilizers may comprise locust bean gum, guar gum,
and carrageenan. The method further includes adding a
flavor to the blend tank and adding sweeteners to the blend
tank. The sweeteners may include sucralose and acesulfame
potassium. The method further includes adding emulsifiers
to the blend tank, the emulsifiers including mono and
diglycerides. The method further includes adding vitamins
to the blend tank, the vitamins including one or more of
Vitamin A Palmitate and D3. The method further includes
adding a specific amount of skim milk to the batch tank 1n
order to obtain a specific protein and calcium content in the
dairy beverage, adding a specific amount of cream to the
batch tank 1n order to obtain a specific fat content 1n the dairy
beverage, and mixing the ingredients throughout the above
adding steps by recirculating the ingredients between the
batch tank and the blend tank. The method may further
include measuring the content of solids, protein, fat, and
calcium, and adding additional water to obtain a product
with a desired content of solids, protein, fat, and calcium.
The method further includes heating the product to between
160 to 190 degrees F., ultrapasteurizing the product to
between 285 to 295 degrees F. for approximately 2 to 12
seconds on a direct steam 1njection system or steam infusion
system, cooling the product in a vacuum chamber to
between 150 to 180 degrees F., homogenizing the product at
two pressure stages of approximately 1500 to 2500 and 500
ps1, respectively, and cooling the dairy beverage. In one
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aspect, the cooling step includes cooling the product to less
than 45 degrees F. In another aspect, the cooling step
includes cooling the product to less than 70 degrees F.

A further exemplary aspect of the invention 1s a method
of making a low-carbohydrate dairy beverage product hav-
ing less than 5 grams of carbohydrates per 8 ounce serving,
including the steps of adding water to a tank, adding calcium
caseinate to the tank, adding skim milk to the tank, mixing
the contents of the tank to obtain a product, heating the
product to at least 150 degrees F., ultrapasteurizing the
product, cooling the product, homogenizing the product, and
cooling the product.

According to various aspects, the tank may include a first
tank 1n fluid commumnication with a second tank. The method
may further include, between the steps of adding calctum
caseinate and adding skim milk, the step of adding whey
protein 1solate to the tank. The method may further include,
after the step of adding the calcium caseinate and whey
protein 1solate in the tank, adding buttermilk, tricalctum
phosphate, salt, a stabilizer, a flavor, a sweetener, an emul-
sifier, a vitamin, and cream to the tank. In another aspect, the
method may further include, between the steps of adding
calcium caseinate and adding skim milk, the step of adding
whey protein concentrate to the tank.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the
invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated 1n
and constitute a part of this specification, 1llustrate exem-
plary embodiments of the invention. Those embodiments,
together with the following description, serve to explain
certain principles and provide a further understanding of the
invention. In the drawings,

FIG. 1 1s a flow chart illustrating a method of making a
low-carbohydrate beverage according to an exemplary
embodiment of the present invention; and

FIG. 2 1s a flow chart 1llustrating a method of making a
low-carbohydrate beverage according to another exemplary
embodiment of the present invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Reference will now be made in detail to exemplary
embodiments illustrated 1n the accompanying drawings.

Aspects of the present invention relate to methods of
making a low-carbohydrate dairy beverage. In one embodi-
ment, the dairy beverage has less than 5 grams of carbohy-
drates per 8 ounce serving. The method includes a number
of steps, icluding the adding and mixing of a variety of
ingredients mto one or more tanks, and, 1n an exemplary
embodiment, at least two tanks. Prior to describing an
exemplary method of the present invention, we will first
describe certain ingredients that may be added 1n order to
make a low-carbohydrate dairy beverage by the methods
disclosed herein.

Ingredients

The low-carbohydrate dairy beverages of the present
invention may be produced by combining all or some of the
following ingredients or raw materials 1n a predetermined
manner (1) skim milk; (2) caseinate; (3) whey protein; (4)
buttermilk; (5) cream; (6) water; (7) sweeteners; (8) cal-
cium; (9) vitamins; (10) stabilizers; (11) flavors; and (12)
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emulsifiers. Other ingredients may also be added, as desired.
The list below 1s not 1n any particular order and the various
characteristics and contents described for each ingredient are
meant to be exemplary only. Specific, exemplary formula-
tions of certain varieties of low-carbohydrate dairy bever-

ages 1ncluding some or all of these ingredients are described
turther herein.

(1) Skam Milk. Skim milk provides dairy flavor, solids,
protein, carbohydrates, and minimal fat to the dairy bever-
age. In one embodiment, the solids content of the skim milk
1s approximately 9%, the protein content 1s approximately
3%, the carbohydrate content 1s approximately 5%, and the
fat content 1s approximately 0.1%. The skim milk content of
the dairy beverage 1s typically about 0 to 20%. Fresh
pasteurized skim milk 1s preferred.

Another type of skim milk 1s ultrafiltered skim mulk.
Ultrafiltered (“UF”’) skim milk may be used as an alternative
to regular skim milk Ultrafiltered skim mailk 1s skim mailk that
has been passed through an ultrafiltration system. A typical
ultrafiltration system includes a membrane for removing
water, minerals, and sugars such as lactose. Ultrafiltered
skim milk provides dairy flavor, high solids, high protein,
reduced carbohydrate to solids ratio, reduced lactose, and
mimmal fat to the dairy beverage. In one embodiment, the
solids content of the ultrafiltered skim milk 1s approximately
15 to 20%, the protein content 1s approximately 8 to 14%,
the carbohydrate content 1s approximately 3 to 7%, and the
fat content 1s approximately 0.05 to 0.20%. In a more
specific embodiment, the solids content of the ultrafiltered
skim milk 1s approximately 18%, the protein content 1s
approximately 11%, the carbohydrate content 1s approxi-
mately 5%, and the fat content 1s approximately 0.1%. The
ultrafiltered skim muilk content of the dairy beverage is
typically about 0 to 30%. Fresh pasteurized ultrafiltered
skim milk 1s preferred.

(2) Calctum Caseinate. Certain methods of the present
invention include the addition of various proteins in order to
provide a dairy beverage that 1s high i protein. Milk
proteins have excellent nutritional and functional properties.
For example, milk protein 1s a rich source of essential amino
acids. Milk 1s made up of approximately 3 to 5 percent
protein, which can be classified into two basic types: casein
proteins and whey proteins.

Casein forms the largest part of the total protein content
in fresh milk—approximately 80 percent—so 1t 1s an 1mpor-
tant component of milk. Because casein 1n an acidic envi-
ronment 1s 1nsoluble, 1t 1s desirable to convert the casein into
a caseinate such as calcium caseinate. Calcium caseinate 1s
typically manufactured from fresh skim milk by precipita-
tion of the casein through acidification. After separation, the
fresh casein curd 1s washed, converted to calcium caseinate,
and dried. It can also be instantized and agglomerated.
Calcium casemnate has a milky appearance and smooth
mouth feel, making 1t 1deal for use in beverages.

Because of the above characteristics, 1t 1s desirable to
convert casein into caseinates and utilize caseinates as a
source of protein in the dairy beverage of the present
invention. Therefore, calcium caseinate may be added to the
dairy beverage in the method of the present invention.
Calcium casemnate provides protein, solids, calcium with
mimmal fat, and carbohydrates to the dairy beverage. In one
embodiment, the solids content of the calcium caseinate 1s
approximately 80 to 99%, the protein content 1s approxi-
mately 80 to 99%, the calcium content 1s approximately 30
to 50%, the fat content 1s approximately 0.5 to 2%, and the
carbohydrate content 1s approximately 0.5 to 2%. In a more
specific embodiment, the solids content of the calcium
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caseinate 1s approximately 95%, the protein content 1is
approximately 90%, the calctum content 1s approximately 1
to 2%, the fat content 1s approximately 1%, and the carbo-
hydrate content 1s approximately 1%. The calcium caseinate
content of the dairy beverage 1s typically about 0 to 10%.
Instantized calcium caseinate 1s preferred for ease of dis-
persion. Suitable calctum caseinates may be provided by any
number of suppliers including, but not limited to, DMV
International, Century Foods, Lactalis, Cornerstone, Apollo
Foods, Interfoods Limited, Murray Goulburn Cooperative,
and New Zealand Milk Products.

(3) Whey Protein. As noted above, whey protein 1s the
other protein (1in addition to calcium caseinate) that may be
added 1n the method of the present invention in order to
obtain the desired protein levels 1n the dairy beverage. There
are two types of whey protein—whey protein concentrate
(WPC) and whey protein isolate (WPI). Whey protein
concentrate can be achieved by an ultrafiltration or 1on
exchange process. During an ultrafiltration process, a mem-
brane may be used to remove lactose and salts from clarified
whey, while retaining protein 1n order to produce a whey
protein concentrate which, after drying, constitutes 30 to
80% protein. Suitable whey protein concentrates may be
provided by any number of suppliers including, but not
limited to, Comerstone (R180).

As a refinement, ultrafiltration membranes with a very
specific molecular weight filter values can be used to
achieve fractionation of the proteins to produce relatively
pure whey protein 1solate (WPI). In certain beverages, it has
been discovered that WPI results 1n a beverage superior in
flavor to one using whey protein concentrate (WPC). More-
over, 1t has been discovered that WPI has more protein and
less fat and carbohydrates than WPC. Therefore, it 1s pre-
terred that WPI be used in certain embodiments of the
present ivention, although some embodiments do not
include any whey protein at all (see FIG. 2 embodiment).

Whey protein 1solate provides protein, solids, and calcium
with minimal carbohydrate to the dairy beverage. In one
embodiment, the solids content of the whey protein 1solate
1s approximately 80 to 99%, the protein content 1s approxi-
mately 75 to 99%, the fat content 1s approximately 0.5 to
2%, and the carbohydrate content 1s approximately 0.5 to
2%. In a more specific embodiment, the solids content of the
whey protein 1solate 1s approximately 95%, the protein
content 1s approximately 90%, the fat content 1s approxi-
mately 1%, and the carbohydrate content 1s approximately
1%. The whey protein 1solate content of the dairy beverage
1s typically about 0 to 10%. Instantized whey protein isolate
1s preferred for ease of dispersion. Suitable whey protein
1solates may be provided by any number of suppliers includ-
ing, but not limited to, Agr1 Dairy, American Casein Co.,
Clofine Dairy Products, Glanbia, Mullins Whey, and
Danisco.

(4) Buttermilk. Buttermilk provides sweet cream dairy
flavor, high solids, high protein, and minimal fat to the dairy
beverage. In one embodiment, the solids content of the
buttermilk 1s approximately 80 to 99%, the protein content
1s approximately 20 to 45%, the fat content 1s approximately
2 to 10%, and the carbohydrate content 1s approximately 35
to 65%. In a more specific embodiment, the solids content of
the buttermilk 1s approximately 97%, the protein content 1s
approximately 34%, the fat content 1s approximately 6%,
and the carbohydrate content 1s approximately 50%. The
buttermilk content of the dairy beverage 1s typically about O
to 5%. Buttermilk powder 1s preferred because it 1s typically
casier to handle than fresh buttermilk. Suitable buttermilks
may be provided by any number of suppliers including, but
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not limited to, Foremost Sweet Cream Buttermilk, J.M.
Swank Company, and Main Street Ingredients.

(5) Cream. Cream provides dairy flavor, creamy texture,
fat, solids, and minimal carbohydrate to the dairy beverage.
In one embodiment, the fat content of the cream 1s approxi-
mately 25 to 55%, the solids content 1s approximately 30 to
60%, the protein content 1s approximately 0.5 to 5%, and the
carbohydrate content 1s approximately 1 to 6%. In a more
specific embodiment, the fat content of the cream 1s approxi-
mately 40%, the solids content 1s approximately 45%, the
protein content 1s approximately 2%, and the carbohydrate
content 1s approximately 3%. The cream content of the dairy
beverage 1s typically about 0 to 10%.

(6) Water. High quality water, preferably free from odor,
flavor, and particulates, provides moisture for powder dis-
persion and solubilization to the dairy beverage. Filtered
water 1s preferred. The water content of the dairy beverage
1s typically about 65 to 95%, depending on the specific type
of dairy beverage.

(7) Sweeteners. Preferred sweeteners are artificial sweet-
eners that add little or no calories or carbohydrates to the
dairy beverage. For example, sucralose provides sweetness
without carbohydrates or calories to the dairy beverage. The
sucralose content of the dairy beverage 1s typically about 0
to 0.1%. Liquid sucralose 1s preferred for ease of blending.
Suitable sucraloses may be provided by any number of
suppliers including, but not limited to, Splenda and McNeil.
Acesuliame potassium also provides sweetness without car-
bohydrates or calories to the dairy beverage. One example of
a suitable acesulfame potassium 1s Nutrinova Sunette Ace-
sulfame Potassium. The acesulfame potassium content of
the dairy beverage 1s typically about 0 to 0.1%. Powdered
acesullfame potassium 1s preferred for ease of blending. It
has been discovered that using a combination of sucralose
and acesulfame potassium can result 1n a dairy beverage of
superior flavor and sweetness. The level and ratio of sucral-
ose¢ and acesulfame potassium, examples of which are
provided below, are important 1n order to achieve the desired
level of sweetness to resemble standard milk products.

(8) Calcium. Calcium 1s the most abundant mineral in the
body and 1s a major constituent of bone and teeth. Calcium
1s also involved 1n several physiological systems such as
blood clotting, increasing cell membrane permeability, acti-
vating a number of enzymes, and acting as component 1n
neural transmission and muscular contraction. Additionally,
calcium deficiency may be a factor in the development of
osteoporosis 1n elderly people. For adults, recent medical
studies have indicated that a diet containing the U.S. Rec-
ommended Daily Allowance (RDA) of calctum may assist in
preventing or mitigating osteoporosis, high blood pressure,
and colon cancer. Calcium 1s also of particular nutritional
value 1in growing children to support bone growth. There 1s
therefore great public interest in the consumption of food
products with large quantities of calcium.

Since the human body does not produce calcium, it 1s
totally dependent on an external supply of calcium. Calcium
may be obtained from various dietary sources, ol which the
primary sources are typically dairy product. Dairy sources
such as milk have a large amount of naturally occurring
calcium. Milk, however, 1s not generally consumed in sui-
ficient quantities by the general population to obtain the
needed levels of calcium. One reason 1s that milk may be
unattractive as a drink for social occasions. Also, a signifi-
cant number of individuals are lactose intolerant, resulting 1n
gastrointestinal problems if milk 1s consumed. Further com-
plicating the dithculties of formulating calcium-fortified
tood products 1s that foods contaiming calcium often have
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their own particular, frequently undesirable taste properties.
Additionally, 1n some food and beverage products, calctum
can react with other ingredients and result in undesirable
taste properties, especially 11 stored for an extended time at
room temperature.

In the method described below, tricalcium phosphate may
be added in order to increase the calcium content of the dairy
beverage to a desired target value. Tricalcium phosphate
provides a high level of calcium to the dairy beverage made
by the method of the present invention. Tricalcium phos-
phate 1s desirable because 1t keeps the calcium 1n an inert
suspension, with the assistance of stabilizers that may also
used, thereby having less of an eflect on product flavor and
stability.

The tricalcium phosphate content of the dairy beverage 1s
typically about 0 to 0.5%. Suitable tricalcium phosphates
may be provided by any number of suppliers including, but
not limited to, Astaris/Univar, Wedor Corporation, and
Westco Chemicals.

(9) Vitamins. Vitamin A Palmitate provides a nutrient
supplement to the dairy beverage. The Vitamin A Palmitate
content of the dairy beverage 1s typically about 0 to 0.5%.
Some ftlavor products, such as the full fat dairy beverage
described herein, do not use Vitamin A Palmitate. Vitamin
D3 also provides a nutrient supplement to the dairy bever-
age. The Vitamin D3 content of the dairy beverage is
typically about O to 0.5%. Suitable vitamins may be pro-
vided by any number of suppliers including, but not limited
to, Degusssa and Danisco. Other vitamins may be added to
achieve desired nutrient supplement.

(10) Stabilizers. There are several stabilizers that may be
used 1 the method of making a dairy beverage according to
embodiments of the present mmvention. The following are
exemplary stabilizers and any one or combination of the
stabilizers may be suitable for a particular dairy beverage.
Disodium phosphate 1s an emulsitying salt stabilizer that
provides high temperature process stability to the dairy
beverage by ensuring that proteins do not foul the processing
equipment during the manufacturing method. The disodium
phosphate content of the dairy beverage 1s typically about O
to 0.5%. Suitable disodium phosphates may be provided by
any number of suppliers including, but not limited to,
LidoChem, Westco Chemicals, and J.M. Swank Company.
Carrageenan 1s a hydrocolloid stabilizer that provides body,
texture, mouthieel, and sedimentation stability to the dairy
beverage. Mouthieel 1s a function of viscosity, thickness,
and the melting characteristics of a food item. The carra-
geenan content of the dairy beverage 1s typically about 0 to
0.05%. Suitable carrageenans may be provided by any
number of suppliers including, but not limited to, FMC
Technologies (CM 514, CM 611 (SeaKem), and CM 615),
TIC Gums Inc., and Adept Solutions. Locust bean gum 1s a
hydrocolloid stabilizer that provides body, texture, mouth-
feel, and sedimentation stability to the dairy beverage. The
locust bean gum content of the dairy beverage 1s typically
about 0 to 0.5%. Guar gum 1s a hydrocolloid stabilizer that
provides body, texture, mouthieel, and sedimentation stabil-
ity to the dairy beverage. The guar gum content of the dairy
beverage 1s typically about 0 to 0.5%. Suitable stabilizers
may be provided by any number of suppliers including, but
not limited to, Continental Custom Ingredients (CCI-6002
and CCI EB 6930-600) and Crest Foods.

(11) Flavors. There are several flavors that may be used in
the method of making a dairy beverage according to
embodiments of the present mmvention. The following are
exemplary flavors and any one or combination of the flavors
may be suitable for a particular dairy beverage. Addition of
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a Natural Flavor helps to maintain the delicate flavor of the
ultrapasteurized dairy beverage. The Natural Flavor content
of the dairy beverage 1s typically about O to 0.5%. Concen-
trated liquid Natural Flavor 1s preferred because it provides
the most significant flavor impact without diluting the solids
of the dairy beverage. Suitable flavors may be provided by
any number of suppliers including, but not limited to, Target
(Masking Flavor 3468), OSF Flavors, and Firmenich.

Salt accentuates the flavor of the dairy beverage. The salt
content of the dairy beverage is typically about 0 to 0.5%.
Granulated salt 1s preferred because it 1s easily blended.
Suitable salts may be provided by any number of suppliers
including, but not limited to, Cargill and Morton.

Cocoa provides rich chocolate flavor to the dairy bever-
age. The cocoa content of a chocolate flavored dairy bev-
crage 1s typically about 0.2 to 2.0%. Cocoa powder 1is
preferred because 1t 1s easily blended. Suitable cocoas may

be provided by any number of suppliers including, but not
limited to, Edgar A. Weber & Co. (50-03-0068, 87-59-C,

977-59-C), Cargill (Cerkens Russett), Bensdorp Royal Dutch,
ADM, and Dairy House.

Vanilla extract provides the sweet vanilla flavor of the
dairy beverage. The vanilla content of a vanilla flavored
dairy beverage 1s typically about 0.1 to 2.0%. Concentrated
liquud vanilla extract 1s preferred because it i1s easily
blended. Suitable vanilla extracts may be provided by any

number of suppliers including, but not limited to, Virgima
Dare (VB04, VI45), Van Labs, OSF Flavors, and David

Michaels.

Strawberry tlavor provides the sweet strawberry flavor of
the particular ultrapasteurized dairy beverage. The straw-
berry flavor content of a strawberry flavored dairy beverage
according to the present invention i1s about 0.1 to 2.0%.
Concentrated liquid strawberry flavor extract i1s preferred
because it 1s easily blended.

Collee flavor provides the coflee tflavor of a dairy bever-
age. " Tee flavor content 1s about 0.1 to 2.0%. Con-

The co
centrated liquid coflee flavor extract 1s preferred because 1t
1s easily blended. Suitable coflee flavor may be provided by
any number of suitable suppliers including, but not limited
to, Autocrat (755, 803). There are a number of other flavors,
such as chai tea and cinnamon, that may also be used, as
desired.

(12) Emulsifiers. Mono and diglycerides provide stability
against phase separation of the dairy beverage. The mono
and diglycerides content of the dairy beverage is typically
about 0 to 0.5%. Suitable emulsifiers may be provided by

any number of suppliers including, but not limited to, Lloyds
(Emmol), Damisco Cultor USA (Grinsted Mono-D1 E471).

Methods

Aspects of the present invention include methods of
making a low-carbohydrate beverage using certain of the
ingredients discussed above. The method comprises a par-
ticular combination of steps 1n order to produce a desirable
low-carbohydrate beverage. In a preferred embodiment, the
dairy beverage will have a carbohydrate content of less than
5> grams per 8 ounce serving, more specifically about 3
grams per 8 ounce serving, and even less carbohydrate
content 1I possible and still maintain an overall quality
beverage 1n terms of, for example, nutritional content and
flavor. Exemplary method steps are described below 1n one
exemplary order. The order of steps may vary depending on
the specific type of dairy beverage that 1s being produced. A
variation 1n the order of steps may aflect certain character-
istics of the dairy beverage, such as taste, aroma, texture,
and/or stability. One exemplary method will be described
below, and 1s shown 1n a flow chart as FIG. 1. Various other
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methods will also be described. These other methods may
vary 1n order to produce a diflerent type of dairy beverage.

First, the raw matenals (referred to as “ingredients™) are
selected, weighed and measured. The specific ingredients
that will be used depend on the type of dairy beverage that
1s being produced. Examples of different types of dairy
products according to the present invention that will have
slightly different ingredients (and relative amounts of each
ingredient) are a fat free dairy beverage, low fat (such as 1%)
dairy beverage, a reduced fat (such as 2% {fat) dairy bever-
age, a whole, or full fat, dairy beverage, a chocolate flavored
dairy beverage (including reduced fat and low fat), a mocha
flavored dairy beverage, a vanilla flavored dairy beverage, a
collee tlavored dairy beverage (such as cappuccino), a chai
tea flavored dairy beverage, and a strawberry flavored dairy
beverage. The type of ingredients, and the characteristics of
the ingredients, may vary depending on the type of dairy
beverage. For example, a chocolate flavored dairy beverage
will have different amounts of certain flavors and sweeteners
than a non-chocolate dairy beverage.

After the appropriate ingredients are measured, the spe-
cific ingredients are tested for various characteristics, such
as percentage of total solids, percentage of protein, and
percentage of fat. These characteristics are tested 1n order to
confirm the amount of each characteristic 1n the ingredient
and to be able to determine the characteristics of the pro-
duced dairy beverage. Also, various other tests are per-
formed 1n order to ensure that the ingredients are safe and
suitable for use 1n the dairy beverage.

After the mngredients have been tested, they will be mixed
together 1n a predetermined order 1n certain dairy processing
equipment. The equipment for mixing the mgredients may
include an agitating batch tank and a high speed agitation
blend tank, though other suitable equipment for mixing the
ingredients may be used. A schematic of the batch tank and
blend tank 1s shown i FIG. 1. In a preferred embodiment,
the batch tank 1s larger than the blend tank, although the
relationship of the sizes may vary. In an exemplary embodi-
ment, the batch tank has a capacity of from about 500 to
15,000 gallons, and the blend tank has a capacity of from
about 50 to 200 gallons. In a more specific embodiment, the
batch tank generally has a capacity of from about 1,000 to
5,000 gallons, and the blend tank has a capacity of from
about 50 to 150 gallons. These sizes are by way of example
only and are not meant to limit the mnvention 1n any manner.

Each of the tanks includes an 1nternal agitation system to
mix the mgredients that will be placed 1n them. The agitating
batch tank may include any suitable mixing system. In one
example, the agitating batch tank includes a paddle agitation
system. The high speed agitation blend tank will typically
include a more 1ntense agitation system than the batch tank.
In one embodiment, the blend tank includes a high speed
mixer at the bottom of the tank.

Preferably, the dairy processing equipment includes a
recirculating system that allows flow of the liquid between
the two tanks to facilitate mixing of the ingredients. The
recirculating system can be any suitable type. In the example
shown 1n FIG. 1, the recirculating system consists of at least
two pipes between the batch tank and blend tank, and pumps
in order to cause the liquid to flow between the tanks. In the
example shown 1 FIG. 1, a first pipe allows the liquid to
flow from a bottom portion of the batch tank into an upper
portion of the blend tank. A second pipe permits the flow of
the liquid from a lower portion of the blend tank back into
an upper portion of the batch tank. A pump 1s used in each
of the pipes to facilitate the recirculation of the liquid
between the tanks through the pipes described above.
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This recirculation of 1ingredients preferably occurs
throughout the entire mixing process to mix the ingredients
thoroughly.

The ingredients are added together 1n a predetermined
order depending on the type of dairy beverage that 1s desired
and the desired characteristics of the final dairy beverage. As
discussed above, the order of the steps can be varied,
typically resulting in a dairy beverage with altered charac-
teristics such as taste, aroma, texture, and/or stability.

In one exemplary embodiment, a first step in the addition
and mixing of ingredients includes adding a predetermined
amount of water to the batch tank. The amount of water 1s
typically predetermined based on the size of the particular
production run. The water can be at any suitable tempera-
ture. In general, the water should be between about 40 to 100
degrees F. In a more specific embodiment, the water 1s at
room temperature, for example, approximately 80 degrees F.
The use of filtered water 1s generally preferred, but not
necessary. In at least some embodiments, a limited amount
of the water 1s held back to be added as the last step of the
mixing processes. This will be discussed 1n further detail
below.

In certain embodiments, skim milk 1s next added to the
batch tank. In other embodiments, including the preferred
embodiment, the skim milk 1s added at a later stage, either
between the step of adding vitamins to the blend tank and
adding cream to the batch tank, or after the step of adding
cream to the batch tank. Because the step of adding skim
milk 1s preferably added at a later stage, this step will be
described 1n greater detail at the appropriate step below.
However, it 1s important to understand that the order of steps
may vary depending on whether regular skim milk or
ultrafiltered (UF) skim milk 1s used. Either type of skim milk
(regular or UF) may be used for any type of dairy beverage,
although the use of UF skim milk 1s generally preferred. We
will set forth examples using both types of skim milk, and
discuss the differences between a method using regular skim
milk and a method using UF skim malk.

Some of the differences in method are a result of the
differences between regular skim milk and UF skim milk. A
supply or batch of regular skim milk will generally have
similar characteristics as any other batch of regular skim
milk. There 1s little varation in the components of regular
skim milk—it 1s generally quite uniform. In contrast, the
characteristics of UF skim milk can vary greatly, depending
on, among other things, the types of membranes and the
processes used to filter the skim milk. However, the use of
UF skim milk has many advantages over regular skim milk.
By ultrafiltration, many of the undesirable carbohydrates
may be removed from the skim milk while leaving large
amounts of proteins 1n the UF skim milk. The decision on
whether to use ultrafiltered skim milk may also depend on
the specific equipment that 1s available at the production
tacility. Therefore, although 1t 1s generally preferable to use
UF skim milk 1n certain applications, regular skim milk 1s
best suited for some other applications.

We will first describe an embodiment 1n which ultrafil-
tered skim milk 1s used. One example of a type of dairy
beverage that 1s particularly suitable 1s a fat free or reduced
tat dairy beverage. In an embodiment 1n which ultrafiltered
skim milk will be used, various characteristics of the ultra-
filtered skim milk, such as protein and total solids, have
already been measured. For each type of dairy beverage,
there 1s typically a target value for certain nutrients, con-
stituents, or other properties per serving size, for example
total protein, total solids, total fat, total carbohydrates,
and/or total calcium per 8 ounce serving. The amounts of
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ingredients that need to be added together may be varied for
cach type of product 1n order to obtain these target values.
For example, in one exemplary embodiment of making a
reduced fat dairy beverage, the predetermined target values
are at least 12 grams of protein per 8 ounce serving, 8% total
solids, at most 3 carbohydrates per 8 ounce serving, and at
least 350 grams calcium per 8 ounce serving.

After the step of adding water, the next step 1s the addition
of calcium caseinate. In at least some embodiments, calcium
caseinate 1s added relatively early in the order of adding
ingredients, such as after the step of adding water, because
it 1s one ol the ingredients that 1s most diflicult to get
dispersed 1n the mixture. Calcium caseinate 1s one of the
main sources ol protein in the dairy beverage. By adding
calcium caseinate to the liquid, the amount of protein in the
dairy beverage may be adjusted. A calculation can be
performed to determine the amount of calcium caseinate that
should be added 1n order to obtain a specific target value for
protein in the final product. For example, 11 it 1s desired that
the final dairy product have approximately 12 grams of
protein per 8 ounce serving, a calculation can be made to
determine the total amount of calcium caseinate that is
needed 1n order to obtain that target value of protein in the
final dairy beverage. This step of calculating the amount of
an mgredient in order to obtain a target value of a charac-
teristic such as protein, solids, fat, carbohydrates, and/or
calcium 1s referred to as “standardization™ of the dairy
beverage to the particular characteristic. This standardiza-
tion step 1s particularly desirable 1n methods using UF skim
milk because the components of the UF skim milk can vary
to such a high degree.

The standardization of the dairy beverage to a protein
target value 1nvolves, for example, a calculation of the
amount of calcium caseinate that should be added 1n order
to obtain the desired target value. This calculation 1nvolves
a number of equations that can be entered 1nto an appropriate
computer spreadsheet. Also, values representing the mea-
sured value of various characteristics of the raw materials,
such as the percentage of protein and total solids in the skim
milk, may be entered mto the spreadsheet. Using these
values, as well as others, the desired amount of calcium
caseinate may be calculated. A basic example of some of the
calculations for a reduced fat dairy beverage will be
described. In one example of a reduced fat dairy beverage,
the target value for protein 1s approximately 12 grams per 8
ounce serving. This value can be converted to a protein
target value percentage for the dairy beverage, based on a
number of characteristics, such as density of the final
product. In one example, the percentage target value 1s
approximately 5%. Using this protein target value of 5%, the
amount of protein from the other protein sources can then be
calculated using the various formulas and the measurements
of the characteristics of the raw materials. The amount of
calcium caseinate that needs to be added to obtain the
protein target value can then be calculated based on the
difference between the target value and the amount of
protein provided by the other sources. Various iterations are
typically required, as the amount of the other ingredients are
simultaneously being adjusted 1n order to obtain the target
values for other characteristics such as fat, carbohydrates,
and calcium.

The next step 1n certain embodiments, after the addition
of calcium caseinate, 1s the addition of whey protein isolate
to the blend tank. In certain other embodiments, whey
protein concentrate 1s added instead of whey protein i1solate.
In other embodiments, such as at least one method for a fat
free dairy beverage, no whey protein 1s added at all. FIG. 2
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1s a flowchart for an exemplary method 1n which no whey
protein 1s added. Generally however, the addition of whey
protein 1solate 1s preferred, as shown 1 FIG. 1 and described
above.

Next, buttermilk, disodium phosphate, and tricalcium
phosphate are sequentially added to the blend tank. Before
adding the tricalcium phosphate, the amount of tricalcium
phosphate that 1s needed 1n order to obtain a specific calcium
content 1n the final dairy product 1s calculated. The other
sources of calcium are the UF skim milk (or regular skim
milk), calcium caseinate, whey protein 1solate (WPI), but-
termilk, and cream. Because the amounts of UF skim milk
(or regular skim milk), calcium caseinate, WPI, buttermilk
and cream to be added are known, 1t 1s possible to calculate
(using a spreadsheet or other calculation tool) the amount of
tricalcium phosphate necessary in order to obtain the desired
calctum level in the final product. For example, 11 it 1s
desired that the final dairy product have approximately 350
grams ol calcium per 8 ounce serving, various equations
may be used to calculate the total amount of tricalcium
phosphate that 1s needed 1n order to obtain that target value
of calcium in the finished product. This 1s referred to as the
“standardization” of the dairy beverage to the target calcium
content.

Next, dry blended salt and certain stabilizers are added to
the blend tank. In one embodiment, the stabilizers are locust
bean gum, guar gum, and carrageenan. Next, flavors specific
to the final type of dairy beverage are added to the blend
tank. For example, if the final product 1s chocolate flavored,
then cocoa 1s added. Other flavors include, for example,
natural flavor, vanilla, strawberry, coflee, tea, and others.
Examples of the specific flavors are set forth in greater detail
in the examples listed below. In certain embodiments, it 1s
generally preferable to add water soluble components such
as flavors prior to adding fat components such as cream and
mono and diglycerides, 1n order to promote blending of the
components.

Next, sweeteners are added to the blend tank. In one
embodiment, the sweeteners comprise sucralose and acesul-
fame potassium. These two sweeteners have been found to
work well 1n combination with each other. Other known
sweeteners may also be used. Next, emulsifiers may be
added to the blend tank. In one embodiment, the emulsifiers
comprise mono and diglycerides. Next, vitamins are added
to the blend tank. In one embodiment, the vitamins comprise
Vitamin A Palmitate and D3. In other embodiments, the
vitamin 1s only Vitamin D3.

After the vitamins are added, the next step 1s to add skim
milk (regular or ultrafiltered) and cream. In certain embodi-
ments, regular skim milk 1s added prior to the batch tank
prior to the cream being added to the batch tank. In other
embodiments, cream 1s added to the batch tank prior to the
ultrafiltered skim milk being added to the batch tank. In
either scenario, 1t 1s preferable that the skim milk (regular or
ultrafiltered) 1s added to the batch tank instead of the blend
tank 1n order to prevent foaming of the skim milk (which
may occur if the skim milk 1s added directly to the blend tank
due to the high speed mixer in the blend tank). The skim
milk (whether regular or ultrafiltered) 1s preferably added at
this late stage in the order of adding ingredients to prevent
foaming. Likewise, 1t 1s also desirable to add the cream at the
later stage 1n the order of adding 1ngredients to minimize the
shear on the fat membranes in the cream.

In an embodiment where cream 1s added before the
ultrafiltered skim milk, cream 1s added to the batch tank after
the vitamins are added to the blend tank. Preferably, the
cream has already been measured for total fat and total solids

10

15

20

25

30

35

40

45

50

55

60

65

14

values. Using a spreadsheet or appropriate calculation tool,
the amount of cream that 1s needed to obtain a specific fat
value 1n the final dairy beverage 1s calculated. For example,
i 1t 1s desired that the final dairy beverage have approxi-
mately 4 grams of fat per 8 ounce serving, various formulas
are utilized to calculate the total amount of cream that is
needed 1n order to obtain that target value of fat in the
finished product. This 1s referred to as the “standardization™
of the dairy beverage to the target fat content.

The next step, after the addition of the cream, 1s to add the
ultrafiltered skim milk to the batch tank. As previously
discussed, the wvarious characteristics of the ultrafiltered
skim milk had previously been measured, and the amount of
UF skim milk to be added was already calculated. In one
example, the amount of ultrafiltered skim milk 1s calculated
in order to obtain the target value of protein and calcium 1n
the finished product.

In another embodiment, regular (or UF) skim muilk 1s
added to the batch tank after the step of adding the vitamins
to the blend tank, but before the step of adding the cream to
the batch tank. In an embodiment using regular skim milk,
the contents of the regular skim milk may be sufliciently
uniform enough that 1t may be unnecessary to perform the
standardization calculations discussed above for the method
using ultrafiltered skim malk.

After the above ingredients have been added to the tanks,
the liquid product may be measured for content of solids,
protein, fat, and calcium. In a typical embodiment, a certain
quantity of the held back water (from the earlier described
step of adding water to the batch tank) 1s added to the
mixture, typically into the batch tank, in order to lower the
total solids value to the desired target level. For example, in
the example of a reduced fat dairy beverage in which a final
total solids value such as 8.6 1s desired, water may be added
in order to lower the total solids value to 8.6. The addition
of water may also aflect other characteristics such as protein,
fat, and calcium. Other ingredients may also need to be
added 1n order to obtain the desired target value of various
characteristics. For example, 1t may be desirable to add
cream 1n order to raise the fat content to the desired target
value, or add tricalcium phosphate to increase the calcium
content to the desired target value, or add calcium caseinate
to 1ncrease the protein content to the desired target value.

Throughout the above adding steps, 1t 1s desirable for the
ingredients to be recirculated between the batch tank and
blend tank, 1n order to prevent sedimentation of the ingre-
dients and promote thorough mixing. One example of a
suitable recirculation system has been described above, and
1s generally shown 1n FIG. 1.

After a liquid product with the desired characteristics and
content has been obtained, various thermal processes may be
performed on the liquid product. First, the liquid may be
preheated. In one example, the liqud 1s preheated to
between about 160 to 190 degrees F. The liquid may be
preheated 1 any suitable device, such as a plate heat
exchanger. Next, the liquid may be ultrapasteurized. In one
embodiment, the liquid 1s ultrapasteurized by heating the
liquid to between about 280 to 295 degrees F. for approxi-
mately 2 to 12 seconds. In a more specific embodiment, the
liquid 1s heated to approximately 289 degrees F. for about 4
seconds using a direct steam 1njection system or steam
infusion system. Any other suitable ultrapasteurization pro-
cess may also be used with the present invention. Ultrapas-
teurization serves to sterilize the milk product without
significantly changing its chemical composition. The use of
ultrapasteurization increases the amount of bacterial
destruction, thereby increasing the shelf life of the final dairy
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beverage compared to regular pasteurization. In other alter-
native embodiments, the liquid may be pasteurized instead
of ultrapasteurized, however the shelf life of the dairy
beverage will be reduced.

In one exemplary embodiment, after the ultrapasteuriza-
tion, the liguid mixture 1s then cooled. In a more specific
embodiment, the liquid mixture 1s cooled to between about
150 to 180 degrees F. In certain embodiments, the cooling
step 1s performed 1 a vacuum chamber to promote the
removal ol any undesirable odors from the product.

Next, the liquid may be homogenized. Homogenization 1s
the process of breaking up the fat globules and other solids
to a suilicient size so that they remain suspended in the
liquid, rather than separating out and floating to the surface.
In one embodiment, the liquid i1s passed through two pres-
sure stages ol approximately 1500 to 2000 and 300 psi,
respectively, 1n order to homogenize the liquid. Any other
suitable homogenization process may also be used with the
present mmvention. The homogenized liquid then may be
cooled to a suitable temperature. The level of cooling
depends on whether the final dairy product is intended for
storage at relrigerated temperatures, or alternatively, at
ambient temperatures.

In a dairy beverage designed for storage at refrigerated
temperatures, the liquid 1s cooled after the homogenization
step to below about 45 degrees F. In contrast, in a dairy
beverage designed for storage at ambient temperatures, the
liquid 1s cooled after the homogenization step to below
about 70 degrees F.

The liquid 1s now ready to be placed 1n {ill containers. The
type of {ill container and method for filling depends on a
number of factors, including whether the final dairy product
1s intended for storage at refrigerated temperatures, or alter-
natively, at ambient temperatures. We will first describe
examples of suitable {ill containers for a refrigerated dairy
product. Fill containers for a reirigerated dairy beverage
may be of any size and shape suitable for use by a consumer.
The si1ze of the container can vary from multiserve contain-
ers 1n a variety of sizes such as gallon, half gallon, quart,
pint, etc., to single serve containers, typically in a 12 ounce
s1ze. In a more specific embodiment, the fill container 1s a 64
ounce multiserve barrier board gabletop package with a
twist spout. In another specific embodiment, the fill con-
tainer 1s a 12 ounce single serve PET pigmented package
with a sleeve.

Any other type of suitable fill container may also be used.
The use of ultrapasteurization i the above described
method, as well as the use of a proper {ill container, allows
the dairy beverage to have an extended shelf life. In one
embodiment, the dairy beverage made by the method of the
present invention has a refrigerated shelf life of approxi-
mately 30 to 90 days, with acceptable visual, textural,
organoleptically, and nutritional characteristics. In a more
specific embodiment, the dairy beverage has a refrigerated
shelf life of approximately 60 days.

The type of fill containers suitable for an ambient dairy
beverage may include any of the above described fill con-
tainers suitable for a refrigerated product, however 1t may be
desirable to use a special type of fill container or filling
equipment because dairy beverages typically have very short
shell lives when stored at ambient temperatures. It therefore
may be useful to use a more sterilized process and f{ill
container 1n order to prevent bacterial growth and spoilage
in the ambient product. One example of suitable packaging
for the ambient product 1s aseptic packaging. The use of
ultrapasteurization in combination with a more sterilized
filling process and aseptic {ill containers allows the ambient
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dairy beverage to have an extended shelf life. In one
embodiment, the dairy beverage made by the method of the
present invention has a ambient shelf life of approximately
90 to 270 days, with acceptable visual, textural, organolep-
tically, and nutritional characteristics. In a more specific
embodiment, the dairy beverage has an ambient shelf life of
approximately 180 days.

The above describes several examples of suitable methods
for making a low-carbohydrate dairy beverage according to
the present invention. Many variations to the above methods
are suitable. For example, the order of the steps of adding the
calcium caseinate, whey protein 1solate, buttermilk, diso-
dium phosphate, tricalcium phosphate, dry blended salt and
stabilizers, flavors, emulsifiers, vitamins, and cream can be
significantly varied, but with varying results. In addition,
various ingredients can be omitted altogether, however, with
a possible change of characteristics. Varying the order or
presence of steps and ingredients may aflect some of the
characteristics of the dairy beverage such as taste, aroma,
texture, and/or stability. Likewise, the thermal processing
steps and equipment may also be varied. For example, the
heating steps may be performed at temperatures significantly
different than described above.

In accordance with certain aspects of the present mven-
tion, the method of a making a dairy beverage may result in
a dairy beverage that 1s low in carbohydrates. In certain
embodiments, the method of making a dairy beverage will
result 1n a dairy beverage having less than 5 grams of
carbohydrates per 8 ounce serving. In a more specific
embodiment, the carbohydrate content of the dairy beverage
will be approximately 2 to 4 grams per 8 ounce serving. In
an even more specific embodiment, the carbohydrate content
will be approximately 3 grams per 8 ounce serving.
Throughout the description, the amount of carbohydrates 1n
the various ingredients and the final dairy product 1s dis-
cussed 1n terms of total carbohydrates. Carbohydrates can
also be measured 1n terms of net carbohydrates (or effective
net carbohydrates). The value for net carbohydrates 1s the
amount of carbohydrates 1n a food with the low glycemic
index carbohydrates (from dietary fiber, glycerine, and sugar
alcohol) subtracted out from the total carbohydrate value.
The value for net carbohydrates will be less than the value
for total carbohydrates.

In accordance with various aspects of the present imnven-
tion, the method of making a dairy beverage may result in
a dairy beverage that 1s high in protein. As described 1n the
method above, one or more 1ngredients may be added to
obtain a desired protein level in the resulting dairy beverage.
In certain embodiments described above, the primary ngre-
dients for adding protein are calcium caseinate and/or whey
protein. In certain embodiments, the method of making a
dairy beverage will result in a dairy beverage having over 6
grams ol protemn per 8 ounce serving. In a more specific
embodiment, the protein content of the dairy beverage will
be approximately 8 to 20 grams per 8 ounce serving. In an
even more specific embodiment, the protein content will be
approximately 12 grams per 8 ounce serving (or 16 grams
per 12 ounce serving).

In accordance with other various aspects of the present
invention, the method of making a dairy beverage may result
in a dairy beverage that 1s high 1n calcium. As described 1n
the method above, one or more ingredients may be added 1n
order to obtain a desired calcium level 1n the resulting dairy
beverage. In certain embodiments described above, the
primary ingredients for adding calctum are skim milk (UF or
regular), tricalctum phosphate, cream, calcium caseinate,
whey protein 1solate, and buttermilk. In certain embodi-
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ments, the method of making a dairy beverage will result in
a dairy beverage having over 300 mg of calcium per 8 ounce
serving. In a more specific embodiment, the calcium content
of the dairy beverage will be approximately 300 to 400 mg
per 8 ounce serving. In an even more specific embodiment,
the calcium content will be approximately 350 mg per 8
ounce serving (or 5300 mg per 12 ounce serving).

In at least one embodiment of the invention, the above
method provides for a low-carbohydrate, high protein, high
calcium and low calorie dairy beverage. In certain embodi-
ments, the dairy beverage has the following characteristics:
1 to 2% carbohydrates; 5 to 10% protein; 140 to 160 mg
calcium per 100 grams; 20 to 60 kilocalories per 100 grams.
Moreover, 1n at least one embodiment the dairy beverage has
the following characteristics: 1 to 2% lactose; 5 to 15%
solids; 5.0 to 6.4% milk solids nonfat; and a pH of between
6 to 8. It should be understood that the characteristics may
vary depending on the type and amount of ingredients that
are used to make the dairy beverage.

It may also be desirable that the dairy beverage resulting
from the above method have an extended shelf life. The use
of ultrapasteurization 1n the above described method allows
the dairy beverage to have an extended shelf life. In some
embodiments, 1t may also be acceptable to use regular
pasteurization processes, but the dairy beverage may have a
shorter shelf life. In one embodiment, the dairy beverage
made by the method of the present mnvention has a refrig-
crated shell life of approximately 30 to 90 days, with
acceptable visual, textural, organoleptically, and nutritional
characteristics. In a more specific embodiment, the dairy
beverage has a relrigerated shell life of approximately 60
days. In another embodiment, the dairy beverage made by
the method of the present invention has an ambient shelf life
of at approximately 90 to 270 days, with acceptable visual,
textural, organoleptically, and nutritional characteristics. In
a more specific embodiment, the dairy beverage has an
ambient shelf life of approximately 180 days.

Examples of low-carbohydrate beverages that may be
produced by certain embodiments of the disclosed methods
are the varieties of Carb Countdown™ Dairy Beverages
produced by HP Hood Inc. of Chelsea, Mass. These varieties
include a fat free dairy beverage, a reduced fat (such as 2%
tat) dairy beverage, a whole, or full fat, dairy beverage, and
a chocolate flavored dairy beverage (regular or reduced fat).
Other examples of possible varieties, such as a mocha
flavored dairy beverage, a vamilla flavored dairy beverage, a
collee flavored dairy beverage (such as cappuccino), a chai
tea flavored dairy beverage, and a strawberry flavored dairy
beverage, are also contemplated by the methods of the
present invention.

Typical formulations for exemplary low-carbohydrate

dairy beverages according to the present invention are
described below:

EXAMPLE 1

Reduced Fat Dairy Beverage

One exemplary product 1s a reduced fat dairy beverage.
The ingredients and percentages ol one example are as
follows:

Ingredient %

Water 75.5723
Ultrafiltered Skim Milk 16.5000
Cream 3.8750

Instant Calcium Caseinate 2.7451
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-continued

Ingredient %
Instant Whey Protein Isolate 0.650
Tricalcium Phosphate 0.1800
Stabilizer Blend 0.1100
Sweet Cream Buttermilk 0.1000
Disodium Phosphate 0.1000
Salt 0.1000
Emulsifier 0.0500
Carrageenan 0.0100
Sucralose Liquid Concentrate 0.0028
Acesulfame Potassium 0.0028
Masking Flavor 0.0010
Vitamin A/D3 (.04 ml/gal) 0.0010

Based on the specific ingredients and percentages above,
certain characteristics of the final dairy beverage can be
calculated, such as the percentages of protein, total solids,
fat, carbohydrates, calcium, milk solids nonfat, and density,
as well as total costs. For example, 1n example 1 above, the
percentage of protein 1s about 5.0%, the percentage of total
solids 1s about 8.6%, the percentage of fat 1s about 1.6%, and
the percentage of carbohydrates 1s about 1.2%. The finished
product values, per 8 ounce serving, ol the product of
example 1 are as follows: 12.12 grams of protein; 3.97

grams ol fat; 2.96 grams of carbohydrates; and 372 muilli-
grams of calcium.

EXAMPLE 2

Full Fat Dairy Beverage

Another exemplary product 1s a full fat dairy beverage.
The mgredients and percentages of one example are as
follows:

Ingredient %

Water 09.9938
Skim Milk 17.0000
Cream 7.5500
Instant Calcium Caseinate 4.0000
Instant Whey Proteimn Isolate 0.8000
Tricalcium Phosphate 0.2200
Stabilizer Blend 0.1200
Disodium Phosphate 0.1000
Salt 0.1000
Sweet Cream Buttermilk 0.0500
Emulsifier 0.0500
Carrageenan 0.0100
Sucralose Liquid Concentrate 0.0025
Acesulfame Potassium 0.0025
Masking Flavor 0.0010
Vitamin D3 (.008 ml/gal) 0.0002

Based on the specific ingredients and percentages above,
certain characteristics of the final dairy beverage can be
calculated, such as the percentages of protein, total solids,
fat, carbohydrates, calctum, milk solids nonfat, and density,
as well as total costs. For example, 1n example 2 above, the
percentage of protein 1s about 5.0%, the percentage of total
solids 1s about 10.1%, the percentage of fat 1s about 3.1%,
and the percentage of carbohydrates 1s about 1.2%. The
fimished product values, per 8 ounce serving, of the product
of example 2 are as follows: 12.04 grams of protein; 7.52
grams ol fat; 2.99 grams of carbohydrates; and 375 muilli-
grams of calcium.
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EXAMPLE 3

Fat Free Dairy Beverage
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Another exemplary product is a fat free dairy beverage. °
The mmgredients and percentages ol one example are as

20

as well as total costs. For example, 1n example 4 above, the
percentage of protein 1s about 5.1%, the percentage of total
solids 1s about 9.0%, the percentage of fat 1s about 1.6%, and
the percentage of carbohydrates 1s about 1.3%. The finished
product values, per 8 ounce serving, ol the product of
cxample 4 are as follows: 12.35 grams of protein; 3.89

follows: grams ol fat; 3.03 grams of carbohydrates; and 352 muilli-
grams of calcium.
Ingredient 0 10 EXAMPLE 5
Water 78,7683 Mocha Dairy Beverage
Ultrafiltered Skim Milk 17.000
Instant Calcium Caseinate 3.3473 , ,
Sweet Cream Buttermilk 0 1600 Another exemplary product 1s a reduced fat mocha dairy
Tricalcium Phosphate 0.1600 15 beverage. The mgredients and percentages of one example
Crear U.1500 are as follows:
Stabilizer Blend 0.1400
Disodium Phosphate 0.1000
Salt 0.1000
Emulsifier 0.0500 Ingredient %o
Carrageenan 0.0100 20
Masking Flavor 0.0080 WE:‘!I&I‘ | 82.7440
Sucralose Liquid Concentrate 0.0027 Skim Milk 4.2000
Acesulfame Potassium 0.0027 Cream 4.2000
Vitamin A/D3 (.04 ml/gal) 0.0010 Instant Calcium Caseinate 4.2000
Coffee Extract 1.4000
Cocoa 1.3000
Based on the specific ingredients and percentages above, < Instant Whey Protein Isolate 0.2000
: h terist] £ the final dai h h Vanilla 0.5000
certain characteristics of the fina iry beverage can be Tricalcium Phosphate 0.9350
calculated, such as the percentages of protein, total solids, Stabilizer Blend 0.1000
fat, carbohydrates, calcium, milk solids nonfat, and density, Disodium Phosphate 0.1000
- Emulsifier 0.5000
as well as total costs. For example, 1n example 3 above, the -
o 30 Sucralose Liquid Concentrate 0.0300
perf:en’Fage of protein 1s about 5.0%, the per:centage of total Acesulfame Potassium 0.0300
solids 1s about 7.1%, the percentage of fat 1s about 0.15%, Carrageenan 0.0100
and the percentage of carbohydrates is about 1.2%. The Vitamin A/D3 (.04 ml/gal) 0.0010
finished product values, per 8 ounce serving, of the product
of example 3 are as follows: 12.05 grams of protein; 0_-3_6 .5  Based on the specific ingredients and percentages above,
grams of fat; .2-88 grams of carbohydrates; and 371 nmulli- certain characteristics of the final dairy beverage can be
grams ot calcium. calculated, such as the percentages of protein, total solids,
_ﬁ tat, carbohydrates, calctum, milk solids nonfat, and density,
EXAMPLE 4 as well as total costs. For example, 1n example 5 above, the
_ 40 Dbercentage of protein 1s about 5.0%, the percentage of total
Reduced Fat Chocolate Dairy Beverage solids is about 9.6%, the percentage of fat is about 1.9%, and
‘ the percentage of carbohydrates 1s about 1.3%. The finished
f%nother exemplary‘produict 1s a reduced fat chocolate product values, per 12 ounce serving, of the product of
dairy beverage. The ingredients and percentages ol one example 5 are as follows: 18.29 grams of protein; 6.84
example are as follows: 45 grams of fat; 4.85 grams of carbohydrates; and 534 milli-
grams of calcium.
Ingredient 7o EXAMPLE 6
Water 85.2678 _ _
Skim Milk 3.6000 50 Vanilla Dairy Beverage
Cream 3.4500
Instant Calcium Caseinate 3-5000 Another exemplary product is a reduced fat vanilla dairy
Instant Whey Protein Isolate 1.9000 _ _
Cocon 1 5000 beverage. The mgredients and percentages of one example
Vanilla 0.2500 are as follows:
Tricalcium Phosphate 0.2500
Stabilizer Blend 0.1300 55
Salt 0.1000 , ﬂ
Disodium Phosphate 0.1000 Ingredient /0
Sweet lCream Buttermilk 0.0500 Water 29 2700
Emulsifier 0.0500 . .
L Skim Milk 6.0000
Sucralose Liquid Concentrate 0.0205 Cream 47500
Acesulfame Potassium 0.0205 60 . . '
Instant Calcium Caseinate 4.2000
Larrageenan 0.0100 Instant Whey Protemn Isolate 1.0000
Vitamin A/D3 (.046 ml/gal) 0.0012 Vanilla 0.7000
Tricalcium Phosphate 0.2200
Based on the specific ingredients and percentages above, g;i‘itl;fi Iimeﬂmlk g%ggg
certain characteristics of the final dairy bgverage can be 65 Disodium Phosphate 0.1000
calculated, such as the percentages of protein, total solids, Salt 0.1000

tat, carbohydrates, calctum, milk solids nonfat, and density,
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-continued
Ingredient %
Emulsifier 0.0500
Sucralose Liquid Concentrate 0.0230
Acesulfame Potassium 0.0230
Carrageenan 0.0130
Vitamin A/D3 (0.4 ml/gal) 0.0010

Based on the specific ingredients and percentages above,
certain characteristics of the final dairy beverage can be
calculated, such as the percentages of protein, total solids,
tat, carbohydrates, calctum, milk solids nonfat, and density,
as well as total costs. For example, 1n example 6 above, the
percentage of protein 1s about 5.1%, the percentage of total
solids 1s about 8.9%, the percentage of fat 1s about 2.0%, and
the percentage of carbohydrates 1s about 0.84%. The fin-
ished product values, per 12 ounce serving, of the product of
example 6 are as follows: 18.38 grams of protein; 7.30
grams ol fat; 3.05 grams of carbohydrates; and 539 muilli-
grams of calcium.

EXAMPLE 7

Cappuccino Dairy Beverage

Another exemplary product 1s a reduced fat cappuccino
dairy beverage. The ingredients and percentages of one
example are as follows:

Ingredient %

Water 74.9545
Skim Milk 14.0000
Cream 4.1000
Instant Calcium Caseinate 2.9000
Instant Whey Protein Concentrate 2.2000
Coflee Extract 1.2500
Tricalcium Phosphate 0.2100
Stabilizer Blend 0.1500
Salt 0.1000
Disodium Phosphate 0.1000
Spice Ground Cinnamon 0.0075
Sucralose Liquid Concentrate 0.0250
Acesulfame Potassium 0.0030

Based on the specific ingredients and percentages above,
certain characteristics of the final dairy beverage can be
calculated, such as the percentages of protein, total solids,
tat, carbohydrates, calctum, milk solids nonfat, and density,
as well as total costs. For example, 1n example 7 above, the
percentage of protein 1s about 5.0%, the percentage of total
solids 1s about 9.0%, the percentage of fat 1s about 1.8%, and
the percentage of carbohydrates 1s about 1.2%. The finished
product values, per 8 ounce serving, ol the product of
example 7 are as follows: 12.13 grams of protein; 4.43
grams ol fat; 3.01 grams of carbohydrates; and 3359 muilli-
grams ol calcium.

EXAMPLE 8

Low Fat Chocolate Dairy Beverage

Another exemplary product 1s a low fat 1% chocolate
dairy beverage. The ingredients and percentages ol one
example are as follows:
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Ingredient %

Water 84.8460
Skim Milk 6.0000
Instant Calcium Caseinate 3.1000
Instant Whey Protein Concentrate 2.2000
Cream 4.4000
Cocoa 1.1500
Vanilla 0.2500
Tricalcium Phosphate 0.2300
Stabilizer Blend 0.1900
Salt 0.1000
Disodium Phosphate 0.1000
Sucralose Liquid Concentrate 0.0300
Acesulfame Potassium 0.0040

Based on the specific ingredients and percentages above,
certain characteristics of the final dairy beverage can be
calculated, such as the percentages of protein, total solids,
fat, carbohydrates, calctum, milk solids nonfat, and density,
as well as total costs. For example, 1n example 8 above, the

percentage of protein 1s about 5.0%, the percentage of total
solids 1s about 7.9%, the percentage of fat 1s about 1.0%, and
the percentage of carbohydrates 1s about 1.2%. The finished
product values, per 8 ounce serving, of the product of
example 8 are as follows: 12.11 grams of protein; 2.43
grams of fat; 3.01 grams of carbohydrates; and 360 muilli-
grams of calcium.

The above examples are for purposes of illustration only.
As noted above, various methods for making dairy bever-
ages, and resulting dairy beverages, may be contemplated by
the present mvention. The exemplary embodiments above,
therefore, are not intended to limit the use of their modifi-
cations, variations, other known techniques, and techniques
that skilled artisans learn from practicing the invention.

Further, although the exemplary embodiments described
above have been discussed 1n the context of low-carbohy-
drate dairy beverages, the methods and combination of
ingredients disclosed are not limited to that application.
Rather, they can be employed for a variety of dairy bever-
ages and products, including dairy beverages that are high 1n
protein, low in fat, and/or high 1n calctum, or other charac-
teristics.

It will be apparent to those skilled in the art that various
modifications and variations can be made 1n the exemplary
methods and dairy beverages described above. Other
embodiments of the ivention will be apparent to those
skilled 1n the art from consideration of the specification and
practice of the invention disclosed herein. It 1s intended that
the specification and examples be considered as exemplary
only.

What 1s claimed 1s:

1. A method of making a low-carbohydrate dairy beverage
having less than 5 grams ol carbohydrates per 8 ounce
serving, the method comprising:

selecting 1ngredients;

adding the ingredients to a tank in the following order to

obtain a product: water, disodium phosphate, tricalcium
phosphate, salt and a stabilizer, a flavor, a sweetener, an
emulsifier, a vitamin, skim milk;

as each ingredient 1s added to the tank, mix the mngredi-

ents;

ultrapasteurizing the product;

homogenizing the product; and

cooling the product.

2. The method of claam 1, further comprising adding
cream to the tank before adding skim muilk.
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3. The method of claim 1, further comprising adding
cream to the tank after adding skim milk.

4. The method of claim 1, wherein the skim milk 1s
ultrafiltered skim muilk.

5. The method of claim 1, further comprising weighing
and measuring the ingredients prior to the adding step.

6. The method of claim 5, further comprising determining
the percentage of total solids, protein, and fat in the ingre-
dients prior to the adding step.

7. The method of claim 1, wherein the water has a
temperature of between 40 to 100 degrees F.

8. The method of claim 1, wherein the tank comprises a
batch tank and a blend tank.

9. The method of claim 1, wherein the stabilizer com-
prises one or more of the following: locust bean gum, guar
gum, and carrageenan.

10. The method of claim 1, wherein the flavor includes
one or more of the following: vanilla, cocoa, tea, strawberry,
mocha, and cappuccino.

11. The method of claim 1, wherein the sweetener
includes one or more of the following: sucralose and ace-
sulfame potassium.

12. The method of claim 1, wherein the emulsifier
includes mono and diglycerides.

13. The method of claim 1, wherein the vitamin includes
one or more of the following: Vitamin A Palmitate and
Vitamin D3.

14. The method of claim 1, wherein a specific amount of
tricalcium phosphate 1s added to obtain a specific calcium
content 1n the dairy beverage.

15. The method of claim 1, wherein a specific amount of
skim milk 1s added to obtain a specific protein and calcium
content 1n the dairy beverage.

16. The method of claim 1, wherein a specific amount of
cream 1s added to obtain a specific fat content 1n the dairy
beverage.

17. The method of claim 1, wherein mixing the mgredi-
ents 1ncludes recirculating the ingredients between a batch
tank and a blend tank.

18. The method of claim 1, further comprising measuring
the content of solids, protein, fat, and calcium in the product
alter the mixing step.

19. The method of claim 1, further comprising adding
additional water to obtain a desired content of solids, pro-
tein, fat, and calcium 1n the dairy beverage.

20. The method of claim 1, wherein the ultrapasteurizing
step includes heating the product to between about 280 to
295 degrees F. for approximately 2 to 12 seconds.

21. The method of claim 1, further comprising vacuum
cooling the product to between about 150 to 180 degrees F.
between the ultrapasteurizing and homogenizing steps.

22. The method of claim 1, wherein the homogemzing
step includes homogenizing the product at two pressure
stages of approximately 1500 to 2500 and 500 psi, respec-
tively.

23. The method of claam 1, wherein the cooling step
includes cooling the product to less than 45 degrees F.

24. The method of claam 1, wherein the cooling step
includes cooling the product to less than 70 degrees F.

25. The method of claim 1, wherein the dairy beverage
has a carbohydrate content of approximately 3 grams per 8
ounce serving.

26. The method of claim 1, wherein the dairy beverage
has a protein content of at least 8 grams per 8 ounce serving.

277. The method of claim 26, wherein the dairy beverage
has a protein content of approximately 12 grams per 8 ounce
serving.
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28. The method of claim 1, wherein the dairy beverage
has a calcium content of at least 300 milligrams per 8 ounce
serving.

29. The method of claim 28, wherein the dairy beverage
has a calcium content of approximately 350 milligrams per
8 ounce serving.

30. The method of claim 1, wherein the dairy beverage
has a refrigerated shelf life of at least 30 days and an ambient
shelf life of at least 90 days.

31. The method of claim 30, wherein the dairy beverage
has a refrigerated shelf live of approximately 60 days and an
ambient shelf life of approximately 180 days.

32. A method of making a low-carbohydrate dairy bev-
erage having less than 5 grams of carbohydrates per 8 ounce
serving, the method comprising:

selecting ingredients;

mixing the ingredients together 1n the following order to

obtain an intermediate product: water, disodium phos-
phate, tricalcium phosphate, salt and a stabilizer, a
flavor, a sweetener, an emulsifier, a vitamin;

then mix skim milk and cream 1n any order to the

intermediate product to obtain a final product;
ultrapasteurizing the final product;

homogenizing the final product; and

cooling the final product.

33. The method of claim 32, wherein cream 1s added to the
intermediate product before adding skim mulk.

34. The method of claim 33, wherein the skim milk 1s
ultrafiltered skim milk.

35. The method of claim 32, wherein cream 1s added to the
intermediate product after adding skim milk.

36. The method of claim 32, wherein the sweetener
includes a combination of sucralose and acesulfame potas-
S1UIm.

37. The method of claim 32, further comprising vacuum
cooling the product to between about 150 to 180 degrees F.
between the ultrapasteurizing and homogenizing steps.

38. A method of making a low-carbohydrate dairy bev-
erage having less than 5 grams of carbohydrates per 8 ounce
serving, the method comprising:

selecting, weighing, and measuring ingredients;

testing the mgredients for the percentage of total solids,

protein, and fat;

adding water to a batch tank, the water having a tempera-

ture of between 40 to 100 degrees F.;

adding a specific amount of calcium caseinate to a blend

tank 1n order to obtain a specific protein content in the

dairy beverage;

adding buttermilk to the blend tank;

adding disodium phosphate to the blend tank;

adding a specific amount of tricalcium phosphate to the
blend tank 1n order to obtain a specific calcium content
in the dairy beverage;

adding salt and stabilizers to the blend tank, the stabilizers
comprising locust bean gum, guar gum, and carra-
geenan;

adding a tlavor to the blend tank;

adding sweeteners to the blend tank, the sweeteners
comprising sucralose and acesulfame potassium;

adding emulsifiers to the blend tank, the emulsifiers
comprising mono and diglycerides;

adding vitamins to the blend tank, the vitamins compris-
ing one or more of Vitamin A Palmitate and D3;

adding a specific amount of skim milk to the batch tank
in order to obtain a specific protein and calcium content
in the dairy beverage;
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adding a specific amount of cream to the batch tank in
order to obtain a specific fat content i the dairy
beverage;

mixing the ingredients throughout the above adding steps

26

52. The method of claim 47, further comprising adding
whey protein concentrate to the tank after adding calcium
caseinate and before adding buttermilk.

53. A method of making a low-carbohydrate dairy bev-

by recirculating the ingredients between the batch tank ° erage product having less than 5 grams of carbohydrates

and the blend tank:

measuring the content of solids, protein, fat, and calcium:;

adding additional water to obtain a product with a desired

content of solids, protein, fat, and calcium;

heating the product to between 160 and 190 degrees F.;

ultrapasteurizing the product to between 280 to 295

degrees F. for approximately 2 to 12 seconds on a direct
steam 1njection system or steam infusion system;
cooling the product in a vacuum chamber to between 150
to 180 degrees F.;

homogenizing the product at two pressure stages of
approximately 1500 to 2500 and 500 psi, respectively;
and

cooling the dairy beverage.

39. The method of claim 38, wherein the cooling step
includes cooling the product to less than 45 degrees F.

40. The method of claim 38, wherein the cooling step
includes cooling the product to less than 70 degrees F.

41. A method of making a low-carbohydrate dairy bev-
erage product having less than 5 grams of carbohydrates per
8 ounce serving, comprising;
adding water to a tank;
adding calcium caseinate to the tank;
adding skim milk to the tank;

mixing the contents of the tank to obtain a product;

heating the product to at least 150 degrees F.;

ultrapasteurizing the product;

cooling the product;

homogenizing the product; and

cooling the product.

42. The method of claim 41, wherein the tank includes a
first tank 1n fluidd commumnication with a second tank.

43. The method of claim 41, further comprising, between
the steps of adding calcium caseinate and adding skim milk,
the step of adding whey protein 1solate to the tank.

44. The method of claim 43, further comprising, after the
step of adding the calcium caseinate and whey protein
1solate 1n the tank, adding buttermilk, tricalctum phosphate,
salt, a stabilizer, a flavor, a sweetener, an emulsifier, a
vitamin, and cream to the tank.

45. The method of claim 41, further comprising, between
the steps of adding calcium caseinate and adding skim milk,
the step of adding whey protein concentrate to the tank.

46. The method of claim 1, further comprising adding
calcium caseinate and buttermilk to the tank after adding
water and before adding disodium phosphate.

47. The method of claim 32, further comprising adding
calcium caseinate and buttermilk to the tank after adding
water and before adding disodium phosphate.

48. The method of claim 46, further comprising adding,
whey protein 1solate to the tank after adding calcium casein-
ate.

49. The method of claim 46, further comprising adding
whey protein concentrate to the tank after adding calcium
caseinate.

50. The method of claim 46, wherein a specific amount of
calcium caseinate 1s added to obtain a specific protein
content 1n the dairy beverage.

51. The method of claim 47, further comprising adding
whey protein 1solate to the tank after adding calcium casein-
ate and before adding buttermilk.
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per 8 ounce serving, COmprising:

adding water to a tank;

adding a calcium source to the tank;

mixing the contents of the tank to obtain a product;

heating the product to at least 150 degrees F.;

ultrapasteurizing the product;

cooling the product;

homogenizing the product; and

cooling the product.

54. The method of claim 53, further comprising adding
cream to the tank.

55. A method of making a low-carbohydrate dairy bev-
erage product having less than 5 grams of carbohydrates
per 8 ounce serving, the method comprising:

adding water, a calcium source, a sweetener, a flavor, a

vitamin, and skim milk to a tank to obtain a product;
as each ingredient is added to the tank, mix the ingredi-
enits;

ultrapasteurizing the product;

homogenizing the product; and

cooling the product.

56. The method of claim 55, wherein the sweetener is an
artificial sweetener.

57. The method of claim 55, wherein the flavor includes
one or move of the following: vanilla, cocoa, tea, strawberry,
mocha, and cappuccino.

58. The method of claim 55, further comprising adding
cream to the tank.

59. A method of making a low-carbohydrate dairy bev-
erage product having less than 5 grams of carbohydrates
per 8 ounce serving, the method comprising:

adding water, a protein source, a sweetener, a flavor, a

vitamin, and skim milk to a tank to obtain a product;
as each ingredient is added to the tank, mix the ingredi-
ents;
ultrapasteurizing the product;
homogenizing the product; and
cooling the product.
60. The method of claim 59, wherein the sweetener is an
artificial sweetener.
61. The method of claim 59, wherein the flavor includes
one ov movre of the following: vanilla, cocoa, tea, strawberry,
mocha, and cappuccino.
62. The method of claim 59, further comprising adding
cream to the tank.
63. A method of making a low-carbohyvdrate dairy bev-
erage having less than 5 grams of carbohyvdrates per §
ounce serving, the method comprising:
selecting ingredients;
adding the ingredients to a tank in the following ovder to
obtain a product: water, a stabilizer, disodium phos-
phate, salt, a sweetener, a flavor, a vitamin, skim milk;

as each ingredient is added to the tank, mix the ingredi-
enits;

ultrapasteurizing the product;

homogenizing the product; and

cooling the product.
64. The method of claim 63, further comprising adding
cream to the tank before adding skim milk.
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65. The method of claim 63, further comprising adding
cream to the tank after adding skim milk.
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