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YOGURT-BASED FOOD PRODUCT AND
METHODS OF FORMING THE SAME

BACKGROUND OF THE INVENTION
Field of the Invention
The invention is generally directed to a yogurt-based low-fat alternative food

product having a similar desired texture and appearance of a full-fat product.

Description of the Prior Art

Consumers that are concerned with the adverse health effects of consuming full-
fat foods desire food products with reduced caloric and fat content. Health and weight
related problems such as obesity, type two diabetes, stroke, and heart disease are linked
to higher consumption of full-fat foods. As cases of such problems continue to rise,
consumers are looking for healthier, imitation products that mimic the current products
that have higher amounts of calories and fat. According to data published by the Journal
of American Medicine, it is estimated that more than one-third (34.9%) of U.S. adults are
obese. Cold pack cheeses like American cheese typically have a fat content between 25-
35% and must contain at least 23% milkfat by weight of the finished product according to
federal regulations, which is why the typical American cheese contains high levels of
calories and fat per serving.

U.S. Patent No. 4,719,113 describes a yogurt product resembling cheese produced
by heating a liquid such as water and/or milk, gradually blending a dry mixture
containing dehydrated yogurt powder, vegetable oil, and skim milk into the heated liquid,
drying the liquid mixture to a viscous consistency, and then adding yogurt. The yogurt
reduces the overall calories and fat of the product, while the liquid milk and water,
dehydrated yogurt powder, and vegetable oil contribute to the overall flavor of the
product. Although this method successfully reduces the overall calories and fat content
of the product, the finished good is limited to cheese, and it is not able to provide the

mouthfeel and texture of a full-fat product. What is needed is an alternative product to
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full-fat products that has reduced calories and fat, without sacrificing palatability and

without signs of syneresis.

SUMMARY OF THE INVENTION

In one embodiment of the present invention, there is provided a method of
forming a solid food product. The method comprises mixing about 55% to about 90% by
weight of non-fat strained yogurt, about 5% to about 40% by weight of added water,
about 1% to 10% by weight of sugar, about 0.1% to about 5% by weight of food grade
gum, and about 0.1% to about 3% by weight of condensed milk, and forming a
homogenous mixture. The homogenous mixture is dehydrated by heating the mixture at
a temperature of about 70 °F to about 115 °F, thereby forming a solid yogurt formulation.
The solid yogurt formulation is then cooled at a temperature of about 32 °F to about 50
°F.

Another embodiment of the present invention includes a solid yogurt-based food
product formed from the method described above.

In another embodiment, there is provided a solid yogurt food product. The
product comprises from about 1% to about 20% by weight of one or more carbohydrates,
wherein about 25% to about 75% by weight of said one or more carbohydrates is derived
from a strained yogurt, and wherein about 25% to about 75% by weight of said one or
more carbohydrates is derived from added sugar. The product further comprises from
about 25% to about 75% by weight of total water, less than about 5% by weight of fat,
and from about 10% to about 50% by weight protein. The food product contains live and

active yogurt cultures and has a density of from about 0.6 to about 1 g/cm?>.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention is directed to a nutritious, palatable, ready-to-eat solid
yogurt product that is lower in calories and fat per serving than conventional full-fat
products, and methods of producing the same. The inventive food product is a yogurt-
based alternative to high calorie- and fat-containing products, without sacrificing the

mouth feel and pleasure experienced when consuming a full-fat product.
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In certain embodiments, the inventive food product is formed from a homogenous
mixture of ingredient components. As the inventive food product is a yogurt-based
product, the homogenous mixture comprises non-fat yogurt. In preferred embodiments,
the non-fat yogurt is non-fat strained yogurt (i.e., “Greek” yogurt). As used herein,
strained or Greek yogurt is yogurt that has been strained to remove at least a portion of its
whey (i.e., the watery portion remaining after milk curdles), resulting in a thicker
consistency than unstrained yogurt. In preferred embodiments, the non-fat strained
yogurt comprises less than about 5% by weight of whey, preferably less than about 3%
by weight of whey, and more preferably less than about 1% by weight of whey, based on
the total weight of the non-fat strained yogurt taken as 100% by weight. The strained
yogurt may be prepared from milk that has been enriched by boiling off some of its water
content, and/or by adding extra butterfat and powdered milk, although the strained yogurt
may be supplied from any number of commercial strained yogurt suppliers. The strained
yogurt generally comprises at least about 10% by weight of protein. In preferred
embodiments, the yogurt comprises live and active yogurt cultures. As used herein, the
term “live and active yogurt cultures” refers to living organisms, such as Lactobacillus
bulgaricus and Streptococcus thermophilus, which convert pasteurized milk to yogurt
during fermentation. The presence of such organisms in live and active yogurt cultures
has been shown to provide a number of health benefits to consumers, such as improved
digestive and immune system health.

Other components of the homogenous mixture comprise added water, sugar (or
mixture of sugars), a food grade gum (or blend), and condensed milk. As used herein,
“added water” refers to water that is added as a separate component and not innately
present in another ingredient.  “Sugar” refers to sweet, short-chain, soluble
carbohydrates, such as monosaccharides, disaccharides, and oligosaccharides, and
includes mixtures of different saccharide varieties. Preferred sugars include granulated
sucrose (i.e., table sugar), although other sugars may also be used including, but not
limited to, glucose, fructose, galactose, maltose, and lactose. Food grade gums are
polysaccharides, similar to sugars but with many sugar units making up a large molecule,

which can be used as thickening agents and/or stabilizers. Food grade gums that may be
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used in embodiments of the present invention include vegetable gums, such as alginin,
guar gum, locust bean gum, xanthan gum, and the like. In preferred embodiments, the
food grade gum is selected from the group consisting of xanthan gum, locust bean gum,
and mixtures thereof. In particularly preferred embodiments, the food grade gum is a
blend of xanthan gum and locust bean gum. As used herein, “condensed milk” is cow’s
milk from which water has been removed. The condensed milk may be provided as
sweetened (i.e., with sugar added as a preservative) or unsweetened condensed milk.
Other additives may also be included in the homogenous mixture. Such additives
comprise preservatives, desiccants, and flavorings. For example, in particularly preferred
embodiments, the homogenous mixture comprises an acidulant or flavoring, such as citric
acid. The citric acid may be may be included in the mixture in the acid form or as a
citrate salt. In the same or other preferred embodiments, the homogenous mixture
comprises cultured dextrose. Cultured dextrose is a food additive, generally consisting of
an undefined mixture of fermentation metabolites, including butyric, propionic, and lactic
acids and small peptides, that may be used to inhibit the growth of undesirable bacteria
and mold in the inventive food product. Cultured dextrose is generally considered to be a
more natural and safe preservative than others used in the industry, as it is prepared by
the fermentation of milk or sugar powders by the probiotic bacteria Propionibacterium
freudenreichii and Lactococcus lactis, both of which are often used in the production of
cheese and other dairy products. Exemplary cultured dextrose can be provided as an off-
white powder sold as MicroGARD® available from Danisco. In the same or other
preferred embodiments, the homogenous mixture comprises calcium chloride. Calcium
chloride is a class of inorganic compounds with the chemical formula CaCla(H20)x,
wherex =0, 1,2, 4, and 6. Calcium chloride salts are a highly soluble in water, although
the anhydrous salts are hygroscopic, which makes the salts useful as desiccants.
Additional components may be included in the homogenous mixture or
subsequently added to the inventive product later during formulation (e.g., during or after
the dehydration step). Such components include natural and/or artificial flavor(s),
seasoning(s), color(s), regular and/or dehydrated fruit and/or vegetable pieces, and the

like. For example, when the inventive product is being used as a cheese slice alternative,

-



10

15

WO 2018/022879 PCT/US2017/044169

cheese flavorings may be used. In such embodiments, the inventive yogurt-based slice
provides the same mouthfeel texture and appearance of a traditional full fat cheese slice
without the increased fat and caloric content. Other exemplary flavor varieties include,
but are not limited to, barbeque, ranch, and maple bacon. It should be understood that a
number of additional flavorings, additives, or other components commonly used in the
food industry may be included in the homogenous mixture of later during formulation
within the scope of the present invention.

In certain embodiments, the homogenous mixture is prepared by combining the
components in the approximate amounts shown in Table 1, below.

Table 1. Homogenous mixture components for yogurt-based product.

Component Broad range Preferred Range More Preferred
(wt%) (wt%) Range (wt%)

Strained yogurt 55-90 65 — 85 70 — 80
Added Water 5-40 10 -30 15-20
Sugar 0.5-10 1-8 2-5
Food grade gum 0.1-5 02-3 05-2

Condensed milk 0.1-3 02-1 025-0.5

Citric acid 0.1-3 02-1 025-0.5

Cultured dextrose 0.1-3 02-1 025-0.5

Calcium chloride 0.1-5 03-3 05-15
additivgs‘;}f}lzrvorings 0-10 0.1-5 0.5-2

Methods of forming the inventive yogurt product comprise mixing some or all of
the above-described components to form a homogeneous mixture. The components may
be mixed using any number of mixing techniques and equipment known in the art,
including but not limited to, aerators, agitators, conical blenders, gas mixers,

homogenizers, in line mixers, ribbon mixers, high viscosity mixers, and the like. The
-5-
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homogenous mixture formed by the mixing step is generally a liquid or semiliquid (e.g.,
paste-like) mixture.

The homogenous mixture is then dehydrated in order to form a solid yogurt-based
formulation. The mixture is dehydrated by heating the mixture at a temperature high
enough to effectively evaporate a substantial portion of the moisture content and low
enough so as to not kill the live yogurt cultures present in the mixture. In certain
embodiments, the homogenous mixture is dehydrated by heating the mixture at a
temperature of about 70 °F to about 115 °F, preferably about 80 °F to about 110 °F, and
more preferably about 90 °F to about 105 °F. Dehydrating the homogenous mixture
reduces the moisture content and forms a solid yogurt formulation. The solid yogurt
formulation is then cooled at a temperature of about 32 °F to about 50 °F, preferably
about 35 °F to about 45 °F, which forms a solid food product. The solid yogurt
formulation may also be shaped or cut as desired, either before or after the cooling step.
Various molding or cutting techniques can be used to achieve the desired shape and
texture of the product.

The yogurt-based solid food product of the present invention is a low-fat
alternative to full fat products. Although the inventive product comprises considerably
less fat than full fat food products, the inventive product still provides the mouth feel and
satisfaction of eating a full fat product. The inventive food product generally has a
density of about 0.6 to about 1 g/mL, preferably about 0.7 to about 0.9 g/mL, and more
preferably about 0.75 to about 0.85 g/mL. Although the homogenous mixture used to
form the final product is generally liquid or semiliquid, the dehydration step removes a
substantial amount of the moisture, thereby forming a solid food product. In preferred
embodiments, the inventive food product has a shelf life of at least about 10 days,
preferably at least about 14 days, more preferably at least about 30 days, and more
preferably at least about 60 days. As used herein, the term “shelf life” means that the
food product maintains its texture, appearance, and nutritional properties for a specified
period of time. The shelf life may be increased by the use of additional preservatives.

Without being bound by any theory, it is believed that the presence of the food grade
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gums improves stability of the inventive product so as to inhibit syneresis (i.e., the
separation of liquid from the yogurt product).

In certain embodiments, the inventive food product comprises certain nutritional
components in the approximate amounts shown in Table 2, below.

Table 2. Nutritional components for yogurt-based product.

Comuponent Broad range | Preferred Range | More Preferred
p (Wt%) (Wt%) Range (wt%)
Carbohydrates 1-20 5-15 10-12
Carbohydrate source
yogurt 25-175 35-170 45 -60
added sugar” 25-175 30— 65 40 - 55
Total Water 25-175 40 - 60 45-50
Fat <5 <3 <1
Protein 10-50 20-40 25-35
-Ratio casein : whey 20:1-1:1 15:1-2:1 10:1 -3:1
Calcium 0.1-3 02-2 05-1

*Denotes sugar that is added separately and not a constituent of another component.

Advantageously, the low temperatures used in the dehydration step of the
production process avoids killing the live and active yogurt cultures present in the yogurt.
Therefore, the inventive food product contains live and active cultures that have been
shown to provide significant health benefits to consumers. Additionally, the inventive
product provides a ready-to-eat product that can be made to resemble the appearance and
texture of a number of high-fat or high-calorie food products, such as cheese slices, fruit
leathers, salad toppings, cheese crumbles, solid snacks fillings, spreads, dips, process
fillings, and the like, and contains significantly less calories and fat per serving when

-7-
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compared to traditional similar products. By varying the dehydration and the shaping
processes, the inventive product can also be made in different shapes, consistencies and
textures for a variety of other applications. In certain embodiments, for example, the
food product is capable of being sliced, rolled, and/or molded without cracking the outer
surface of the food product. The inventive yogurt-based product provides consumers the

option to consume products with lower calories and fat without having to sacrifice flavor.

EXAMPLE

The following example sets forth a method of forming a yogurt-based food
product according to one embodiment of the present invention. It is to be understood,
however, that this example is provided by way of illustration and nothing therein should
be taken as a limitation upon the overall scope of the invention.

Formulation:

In one embodiment of this invention, the product is made by combining 70-80%
non-fat Greek style yogurt, 15-20% water, 2.5-5.0% sugar, 0.5-2.0% mixture of food
grade gum (xanthan and locust bean), 0.25-0.50% condensed milk, 0.25-0.50% citric
acid, 0.25-0.50% cultured dextrose, and 0.5-1.5% calcium chloride. This mixture is
combined until the food grade gum is homogenously mixed into the liquid ingredients.
Once the mixture is homogeneous, it is dehydrated at a low temperature (90-105 °F) to
maintain the activity of live cultures in the yogurt. The total dehydration time and
temperature can be varied, depending on the size, shape, and texture of the flavor variety.
After dehydrating, the product should be cut into various shapes, cooled to an ambient
temperature then stored at refrigerated temperature (35-45 °F). Alternatively, the cutting
and shaping can be performed after cooling.

Characteristics:

For every 19 gram serving of the above formulation, there are 35 calories, 0
grams fat, 2 grams carbohydrate, 6 grams protein, and 15% of the daily value for
calcium. These values take into account the percent moisture of the yogurt slice, which
amounts to 46% with a range of 40-60%. In addition, the density of this product is 0.814
g/mL, and it has the hardness and elasticity similar to that of cheese. Regarding the shelf

-8-
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life, it was determined that the yogurt slices maintain ideal properties for 14-16 days
without any added preservatives and up to 60 days with preservatives. In addition, it was

confirmed that live active cultures do survive the mild dehydration process.
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Claims :

1. A method of forming a solid food product comprising

mixing about 55% to about 90% by weight of non-fat strained yogurt, about 5%
to about 40% by weight of added water, about 1% to 10% by weight of
sugar, about 0.1% to about 5% by weight of food grade gum, and about
0.1% to about 3% by weight of condensed milk, and forming a
homogenous mixture;

dehydrating said homogenous mixture by heating the mixture at a temperature of
about 70 °F to about 115 °F, thereby forming a solid yogurt formulation;
and

cooling said solid yogurt formulation at a temperature of about 32 °F to about 50

°F.

2. The method of claim 1, further comprising the steps of forming
said solid yogurt formulation into body and cutting said body to form slices of said solid

yogurt formulation.

3. The method of claim 2, wherein said cutting step is performed

before said cooling step.

4. The method of claim 2, wherein said cutting step is performed after

said cooling step.

5. The method of claim 1, wherein said homogenous mixture further

comprises about 0.1% to about 3% by weight of citric acid.

6. The method of claim 1, wherein said homogenous mixture further

comprises about 0.1% to about 3% by weight of cultured dextrose.

7. The method of claim 1, wherein said homogenous mixture further

comprises about 0.1% to about 5% by weight of calcium chloride.

-10-
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8. The method of claim 1, wherein said non-fat strained yogurt
comprises less than about 5% by weight of whey, based on the total weight of yogurt
taken as 100% by weight.

0. The method of claim 1, wherein said dehydrating step results in
said homogenous mixture having a moisture content of from about 25% to about 75% by

weight.

10. A solid yogurt food product formed by the method of claim 1.

11.  The food product of claim 10, said food product having a shelf-life
of at least about 10 days.

12. The food product of claim 10, said food product comprising less

than about 5% by weight of fat.

13. The food product of claim 10, said food product having a moisture

content of about 25% to about 75% by weight.

14.  The food product of claim 10, said food product having a protein
content of about 10% to about 50% by weight.

15. The food product of claim 10, said food product having a density
of about 0.6 to about 1 g/mL.

16. The food product of claim 10, said food product comprising live

active yogurt cultures.

17. A solid yogurt food product comprising:
from about 1% to about 20% by weight of one or more carbohydrates, wherein

about 25% to about 75% by weight of said one or more carbohydrates is

-11-
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derived from a strained yogurt, wherein about 25% to about 75% by
weight of said one or more carbohydrates is derived from added sugar;
from about 25% to about 75% by weight of total water;
less than about 5% by weight of fat; and
from about 10% to about 50% by weight protein;
wherein said food product contains live and active yogurt cultures,

wherein said food product has a density of from about 0.6 to about 1 g/cm®.

18.  The food product of claim 17, wherein said food product

comprises from about 0.1% to about 3% by weight of calcium.

19. The food product of claim 17, wherein said protein comprises
casein and whey protein, wherein the ratio of casein to whey protein is about 20:1 to

about 1:1.

20.  The food product of claim 17, said food product having a shelf-life
of at least about 10 days.

21. The food product of claim 17, wherein said food product is capable
of being sliced, rolled, and/or molded without cracking the outer surface of said food

product.

-12-
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