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FROZEN DESSERT COMPOSITIONS AND
METHODS OF PREPARATION THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

Not Applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to frozen dessert compo-
sitions and methods of preparation thereof, and more particu-
larly to a method for preparing a frozen dessert composition,
such as ice cream, fortified with vegetables and/or fruits and
soybeans, such as dried mature soybeans or edamame, and the
resulting soybean-enriched frozen dessert compositions hav-
ing a fine texture, good and creamy mouth feel and tastes with
different flavors.

2. Description of the Related Art

Ice cream is a product that is consumed by all age groups,
but is traditionally perceived as an unhealthy snack. About
1.53 billion gallons of ice cream and related frozen desserts
were produced in the U.S. in 2011 (USDA, National Agricul-
ture Statistics Service). Ice cream sales generated total rev-
enue of $10 billion in 2010 with take-home ice cream sales
representing the largest section of the market, generating
revenues of $6.8 billion or 67.7 percent of the market’s over-
all value (MarketLine, an Informa business 2011).

Increasing health awareness has led to the demand for food
with reduced calories. The green color in a product is per-
ceived as fresh by a consumer. Taste and flavor of products are
the major factors that drive the consumer for making food
choices. Edamame is considered to be a natural produce with
health benefits and foods prepared from such sources are in
demand by the consumer. Edamame ice cream at a serving
size of 72 g has total calories of 95, without sacrificing the
taste in comparison to a conventional vanilla ice cream at the
serving size of 72 g that has total calories of 145. In addition,
consumers are increasingly focused on increased fiber con-
tent with taste. Edamame ice cream at the serving size of 72 g
has double dietary fiber 1.0 g (4% daily value), compared to
vanilla ice cream of the same serving size (dietary fiber 0.5 g,
2% daily value).

It is therefore desirable to provide frozen dessert compo-
sitions and methods of preparation thereof that incorporate
vegetables and/or fruits in order to increase servings for con-
sumers.

It is further desirable to provide methods of preparing
frozen dessert compositions that are fortified with soybeans
and vegetable-based produce and/or fruit while retaining the
green lush color.

It is still further desirable to provide a method of preparing
edamame ice cream using homogenization followed by soni-
cation of the ice cream base to confer excellent mouth-feel,
texture and stability.

It is also desirable to provide a method of preparing
edamame ice cream that prevents the formation ofice crystals
during freeze-thaw cycle.

It is yet further desirable to provide frozen dessert compo-
sitions and methods of preparation thereof with edamame as
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a major component and that compares well or superior to
other commercial ice cream eating quality attributes.

It is still yet further desirable to provide frozen dessert
compositions and methods of preparation thereof that
increase the dietary fiber content, maintain the green lush
color, and with isoflavones that have various health benefits.

It is yet further desirable to provide a frozen dessert com-
position that is low in saturated fat and low calories.

BRIEF SUMMARY OF THE INVENTION

In general, in a first aspect, the invention relates to amethod
for manufacturing a frozen dessert composition. The method
includes the steps of preparing a soybean in a food grade color
fixing solution; homogenizing the prepared soybean into a
fine emulsion; homogenizing the emulsion with a dessert
ingredient to form a dessert base; sonicating the dessert base;
and preparing the frozen dessert composition from the soni-
cated dessert base. The soybean, such as dried matured soy-
beans or edamame, can be soaked overnight or cooked in a
pressure cooker for about 15 minutes at a temperature of
about 126° C. and at a pressure of about 20 psi, with a
soybean-to-food grade color fixing solution ratio at 1:2 w/v.
The food grade color fixing solution includes at least one food
grade salt, such as a magnesium salt, a zinc salt, a calcium salt
or a combination thereof, and more particularly 0.5% mag-
nesium chloride, 0.5% zinc acetate and 0.5% calcium lactate
5-hydrate.

In addition to the soybean, a vegetable and/or fruit can be
included in the frozen dessert composition. To incorporate the
vegetable and/or fruit for additional nutrient value and/or
color, a blanched or unblanched vegetable and/or a fruit may
be can be homogenized with the prepared soybean into the
fine emulsion. Further, the dessert ingredient can include
milk, sweetener and/or light cream cheese to provide a fine
texture, good and creamy mouth-feel and tastes with different
flavors. The dessert base may be homogenized at a tempera-
ture of about 5° C., and then sonicated for about 8 minutes on
a continuous pulse mode at a constant duty cycle. At this
point, the dessert base can be flavored and churned while
maintaining a temperature below freezing to form the frozen
dessert composition.

In general, in a second aspect, the invention relates to a
method for preparing an edamame-fortified ice cream. The
method includes homogenizing edamame cooked or soaked
overnight (for approximately 12 hours) in a food grade color
fixing solution; preparing an edamame ice cream base with
milk, sugar and light cream cheese as needed; sonicating the
edamame ice cream base; and adding flavor to prepare the
edamame ice cream from the edamame ice cream base. The
method can further include cooking the edamame in the food
grade color fixing solution at 1:2 w/v for about 15 minutes at
a temperature of about 126° C. and at a pressure of about 20
psi; then homogenizing the prepared edamame to form the
emulsion; then homogenizing the edamame with milk, sugar,
light cream cheese as needed and flavors at a cooling tem-
perature; then sonicating the edamame ice cream base for
about 8 minutes on a continuous pulse mode at a constant duty
cycle; and lastly preparing the edamame ice cream from the
flavored edamame ice cream base. Moreover, the method may
include cooking the edamame in the food grade color fixing
solution at 1:2 w/v for about 15 minutes at a temperature of
about 126° C. and at a pressure of about 20 psi; either con-
currently or separately, blanching a vegetable and/or fruit
with or without a color fixing solution; then homogenizing
the blanched vegetable and/or fruit and the prepared
edamame to form the emulsion; adding an ice cream base to
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the emulsion with milk, sugar and cream cheese as needed to
form the edamame ice cream base; homogenizing the
edamame ice cream base at a cooling temperature; then soni-
cating the edamame ice cream base for about 8 minutes on a
continuous pulse mode at a constant duty cycle; then adding
at least one flavor to the edamame ice cream base; and then
preparing the edamame ice cream from the flavored edamame
ice cream base churning the edamame ice cream base while
maintaining a below freezing temperature to form the
edamame ice cream.

In general, in a third aspect, the invention relates to an
edamame-fortified ice cream prepared by the method
described above. The edamame-fortified ice cream can
include about 20% to about 30% by weight prepared
edamame; about 6% to about 10% by weight vegetable and/or
fruit, such as green produce; about 35% by weight milk; about
18% sweetener; and about 16% by weight light cream cheese.
In addition, the edamame-fortified ice cream can include an
additive flavor, such as lemon, lime, banana, strawberry, pis-
tachio, mint or chocolate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow diagram illustrating an example method of
preparing a fortified frozen dessert composition in accor-
dance with one aspect of the invention disclosed herein.

Other advantages and features of the invention will be
apparent from the following description and from the claims.

DETAILED DESCRIPTION OF THE INVENTION

The compositions and methods discussed herein are
merely illustrative of specific manners in which to make and
use this invention and are not to be interpreted as limiting in
scope.

While the compositions and methods have been described
with a certain degree of particularity, it is to be noted that
many variations and modifications may be made without
departing from the spirit and scope of this disclosure. It is
understood that the compositions and methods are not limited
to the embodiments set forth herein for purposes of exempli-
fication.

The invention relates generally to frozen dessert composi-
tions and methods of preparation thereof. The invention is
directed to a method for preparing a frozen dessert composi-
tion fortified with vegetables and/or fruits and soybeans, and
the resulting soybean-enriched frozen dessert compositions.
The frozen dessert compositions, such as ice cream, incorpo-
rate soybeans, such as dried mature soybeans or edamame, as
a main ingredient to give taste without beany flavor, color,
body and all other attributes of a healthy ice cream composi-
tion. The fresh green color of edamame is enriched with the
other green vegetables and/or fruits. The method disrupts the
soybean matrix by homogenization followed with sonication.
Liposomes formed during sonication provide particles with a
fine texture, stabilize against a density gradient, and prevent
the formation of ice crystals (by having a micro-emulsion
with high surface area) on storage.

As illustrated in FIG. 1, the method involves preparing ice
cream by respectively cooking edamame for a predetermined
amount of time and at a predetermined temperature The fixing
solution includes at least one of three salts or a combination
thereof, such as a magnesium salt, namely magnesium chlo-
ride, a zinc salt, namely zinc acetate, and a calcium salt,
namely calcium lactate 5-hydrate, which can also be a source
of mineral nutrients for the human body. The prepared
edamame and blanched or unblanched vegetables and/or
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4

unblanched fruits can then homogenized to form a fine emul-
sion. Suitable ice cream constituents (e.g., milk, sugar and
light cream cheese) are then added and homogenized with the
fine emulsion to form an ice cream mixture. The ice cream
mixture is then sonicated for a predetermined amount of time,
after which various flavorings (e.g., vanilla extract, lemon,
lime, banana, strawberry, pistachio, mint, chocolate chips or
other flavors or a combination thereof) can be mixed with the
sonicated ice cream mixture. After cooling for a sufficient
amount of time (e.g., for 30 minutes at 5° C.), the flavored ice
cream mixture can then be transferred to an ice cream maker
and churned to a suitable consistency while maintaining a
temperature at below freezing. Once the resulting ice cream is
formed, it can be divided and/or stored in a freezer.

The invention disclosed herein is further illustrated by the
following example, which is provided for the purpose of
demonstration rather than limitation.

EXAMPLE

Frozen edamame was thawed and pressure cooked in a
food grade coloring fixing solution (1:2 w/v) for 15 minutes at
a temperature of 126° C. and a pressure of 20 psi. In addition
to enhance the green lush color of the ice cream, spinach
leaves were blanched in a food grade color fixing solution for
3 minutes and then shocked in ice cold water. The food grade
color fixing solution consisted of 0.5% magnesium chloride,
0.5% zinc acetate and 0.5% calcium lactate 5-hydrate. The
blanched spinach (between about 6-10% by weight) and pre-
pared edamame (between about 20-30% by weight) are then
homogenized with a magic bullet until the edamame forms a
fine emulsion. The ice cream constituents, namely reduced-
fat (2%) milk (about 35% by weight), cane sugar (about 18%
by weight, which can be substituted with a suitable artificial
sweetener) and light cream cheese (about 16% by weight),
were added and then homogenized with the fine edamame
emulsion while maintaining the temperature constants at 5°
C. The ice cream mixture was then sonicated for 8 minutes on
a continuous pulse mode at a constant duty cycle.

After sonication, vanilla extract (about 1% by weight) fla-
vor was mixed in and the flavored ice cream mixture was
cooled for 30 minutes in the refrigerator at 5° C. Once cooled,
the flavored ice cream mixture was transferred to an ice cream
maker and churned while maintaining a temperature below
freezing. Once a suitable ice cream consistency was reached,
the ice cream was transferred into 1 ounce cups and stored in
a freezer at —20° C. Subsequently, the procedure was repli-
cated to create other edamame-flavored ice creams from a
creamy emulsion without a gritty texture. In particular, the
following flavors were developed: spinach and vanilla; lemon
and lime, mint and chocolate chips, banana and strawberry,
and pistachio (or nuts).

Whereas, the compositions and methods have been
described in relation to the drawings and claims, it should be
understood that other and further modifications, apart from
those shown or suggested herein, may be made within the
spirit and scope of this invention.

What is claimed is:

1. A method for manufacturing a frozen dessert composi-
tion having superior shelf-life stability and said green color
retention properties, said method comprising the steps of:

a. preparing an edamame soybean in a first food grade color
fixing solution, said first food grade color fixing solution
containing a combination of 0.5% magnesium chloride,
0.5% zinc acetate, and 0.5% calcium lactate 5-hydrate;

b. preparing a leafy vegetable in a second food grade color
fixing solution containing a combination of 0.5% mag-
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nesium chloride, 0.5% zinc acetate, and 0.5% calcium
lactate 5-hydrate, and wherein said leafy vegetable is
prepared separately from said edamame soybean, and
wherein said first food grade color fixing solution and
said second food grade color fixing solution provide
superior shelf-life stability and green color retention
properties of said frozen dessert composition;

c¢. combining and homogenizing said prepared edamame

soybean and said prepared leafy vegetable into a fine
emulsion;

d. homogenizing said fine emulsion with a dessert ingre-

dient to form a dessert base;

e. sonicating said dessert base; and

f. preparing said frozen dessert composition from said

sonicated dessert base.

2. The method of claim 1 wherein said step of preparing
said edamame soybean further comprises the step of cooking
said edamame soybean in said first food grade color fixing
solution or soaking said edamame soybean in said first food
grade color fixing solution for a predetermined amount of
time.

3. The method of claim 2 wherein said step of cooking said
edamame soybean further comprises the step of cooking said
edamame soybean for about 15 minutes at a temperature of
about 126° C. and at a pressure of about 20 psi in said first
food grade color fixing solution.

4. The method of claim 1 wherein said step of preparing
said edamame soybean further comprises the step of cooking
said edamame soybean in said first food grade color fixing
solution at 1:2 w/v.

5. The method of claim 1 further comprising the step of
homogenizing said prepared edamame soybean, said pre-
pared vegetable and an unblanched fruit into said fine emul-
sion.

6. The method of claim 1 wherein step d. further comprises
the steps of:

a. adding said dessert ingredient to said fine emulsion to

form said dessert base; and

b. homogenizing said dessert base while maintaining a

temperature of about 5° C.

7. The method of claim 1 wherein said step of sonicating
said dessert base further comprises the step of sonicating said
dessert base for about 8 minutes on a continuous pulse mode
at a constant duty cycle.

8. The method of claim 1 further comprising the steps of:

a. flavoring said sonicated dessert base;

b. cooling said flavored, sonicated dessert base for about 30

minutes; and

c. preparing said frozen dessert composition from said

flavored, sonicated dessert base.

9. The method of claim 8 wherein said step of preparing
said frozen dessert composition further comprises the step of
churning said flavored, sonicated dessert base while main-
taining a temperature below freezing to form said frozen
dessert composition.

10. The method of claim 1 wherein said first food grade
color fixing solution consists essentially of 0.5% magnesium
chloride, 0.5% zinc acetate, and 0.5% calcium lactate 5-hy-
drate, and wherein said second food grade color fixing solu-
tion consists essentially of 0.5% magnesium chloride, 0.5%
zinc acetate, 0.5% calcium lactate 5-hydrate.

11. The method of claim 1 wherein said frozen dessert
composition is ice cream.

12. The method of claim 1 wherein said leafy vegetable is
spinach.
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13. A method for preparing an edamame-fortified ice
cream having superior shelf-life stability and green color
retention properties, said method comprising the steps of:

a. cooking edamame soybean in a food grade color fixing
solution for about 15 minutes at a temperature of about
126° C. and ata pressure of about 20 psi, said food grade
color fixing solution containing a combination of 0.5%
magnesium salt, 0.5% zinc salt, and 0.5% calcium salt,
said food grade color fixing solution providing said
superior shelf-life stability and green color retention
properties to said edamame-fortified ice cream;

b. subsequent to step a., homogenizing a blanched or
unblanched green vegetable and said cooked edamame
soybean to form a fine emulsion;

c. adding a dessert constituent to said fine emulsion to form
an edamame ice cream base;

d. homogenizing said edamame ice cream base at a cooling
temperature of about 5° C.;

e. subsequent to step d., sonicating said edamame ice
cream base for about 8 minutes on a continuous pulse
mode at a constant duty cycle; and

f. preparing said edamame ice cream from said sonicated
edamame ice cream base.

14. The method of claim 13 wherein said step a. further
comprises cooking said edamame in said food grade color
fixing solution at 1:2 w/v.

15. The method of claim 13 said step f. of preparing said
edamame ice cream further comprising the steps of:

a. adding at least one flavor to said edamame ice cream base

to form a flavored edamame ice cream base;

b. cooling said flavored edamame ice cream base for a
predetermined amount of time; and

c. preparing said edamame ice cream from said flavored
edamame ice cream base.

16. The method of claim 15 wherein said step f. of prepar-
ing said edamame ice cream further comprises the step of
churning said flavored edamame ice cream base while main-
taining a below freezing temperature to form said edamame
ice cream.

17. The method of claim 15 wherein said flavor is selected
from the group consisting of lemon, lime, banana, strawberry,
pistachio, mint, vanilla or chocolate.

18. The method of claim 13 wherein said food grade color
fixing solution consists essentially of a combination of 0.5%
magnesium chloride, 0.5% zinc acetate, and 0.5% calcium
lactate 5-hydrate.

19. The method of claim 13 wherein said green vegetable is
spinach.

20. The method of claim 13 wherein said step b. further
comprises homogenizing said green vegetable and an
unblanched fruit and said prepared cooked edamame to form
said fine emulsion.

21. The method of claim 13 further comprising the steps of:

preparing said green vegetable in said food grade color
fixing solution separately from said edamame soybean;
and

combining said green vegetable and said cooked edamame
soybean and homogenizing to form said fine emulsion.

22. A method for preparing a frozen dessert composition
having superior shelf-life stability and green color retention
properties, said method comprising the steps of:

a. cooking edamame soybean in a food grade color fixing
solution at 1:2 w/v for about 15 minutes at a temperature
of about 126° C. and at a pressure of about 20 psi, said
food grade color fixing solution containing a divalent
cation salt consisting essentially of 0.5% magnesium
chloride, 0.5% zinc acetate and 0.5% calcium lactate
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5-hydrate, said food grade color fixing solution provid-
ing superior shelf-life stability and green color retention
properties to said frozen dessert composition;

b. homogenizing a blanched or unblanched green vegetable
and an unblanched fruit and said cooked edamame soy- 5
bean to form a fine emulsion;

c. adding a dessert constituent to said fine emulsion to form
an edamame dessert base;

d. homogenizing said edamame dessert base at a cooling
temperature of about 5° C.; 10

e. subsequent to step d., sonicating said edamame dessert
base for about 8 minutes on a continuous pulse mode at
a constant duty cycle;

f. adding at least one flavor to said edamame dessert base to
form a flavored edamame ice cream base; 15

g. cooling said flavored edamame dessert base for a prede-
termined amount of time; and

h. preparing said edamame dessert from said flavored
edamame dessert base.

23. The method of claim 22 further comprising the steps of: 20

preparing a green vegetable separately from said edamame
soybean using said food grade color fixing solution; and

combining and homogenizing said prepared green veg-
etable and said unblanched fruit and said cooked
edamame soybean to form said fine emulsion. 25

#* #* #* #* #*
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