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NUT BUTTER COMPOSITION
BACKGROUND

[0001] Nut butters are typically pastes made from grinding tree or ground nuts. They are often eaten
alone or used as spreads or as ingredients in various foods, including snacks and sauces. Nut
butters can contribute a nutty flavor to foods, whether sweet or savory. Nut butters can also
contribute plant-based protein to food products, which is frequently a characteristic desired
by consumers. Consumers often enjoy new ways of incorporating nut butters into foods, and

desire convenient foods that include nut butters.
SUMMARY

[0002] The present disclosure relates to a nut butter composition with favorable handling

characteristics.

[0003] Nut butter-based compositions having a putty-like texture are provided herein. A
composition has a moisture content of less than 1% by weight and includes a nut butter in
an amount of from about 25% to about 70% by weight of the composition, a fat system in
an amount of from about 5% to about 20% by weight of the composition, a sugar in an
amount of from about 15% to about 30% by weight of the composition, and a firming agent
in an amount of from about 10% to about 55%. A composition herein can have a texture
with a firmness of from 1.68 to 2.47 kg, stickiness of from -0.48 to -0.35 kg, as measured

by a partial-penetration texture analysis test.

[0004] In some embodiments, a fat system in a composition provided herein can include a fat
having a melting point of from about 38° C to about 48° C in an amount of from about 10%
to about 18% by weight of the composition, and a fat having a melting point of from about
50° C to about 60° C in an amount of from about 1% to about 4% by weight of the

composition.

[0005] In some embodiments, a firming agent in a composition provided herein can include a

starch.
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[0006] In some embodiment, a sugar in a composition provided herein includes a liquid sugar in an

amount of up to 4% by weight of the composition.
[0007] In some embodiments, a composition provided herein can include an emulsifier.

[0008] In some embodiments, a composition provided herein can have a viscosity of from 35 to 45
as measured at 50° C using a #27 spindle on a Brookfield Viscometer set at 50 rpm for 3

minutes and 20 rpm for 15 seconds.

[0009] Also provided are food products that include a nut butter-based composition provided

herein.

[0010] In some embodiments, a food product provided herein include a layer of a nut butter-based
composition provided herein. In some embodiments, a food product provided herein can
include a fat-based coating on at least a portion of a surface of a nut butter-based

composition layer, where the fat-based coating includes a wicking agent.

[0011] Methods of making a multi-layered food product are also provided. A method of making a
multi-layered food product include heating at least one surface of a first layer of a nut butter-
based composition provided herein at a temperature and time sufficient to make the at least
one surface tacky, applying a second edible layer to the tacky upper surface with sufficient
pressure to adhere the second layer to the at least one surface of the first layer, and allowing
the first and second layers to cool to room temperature to make the multi-layered food

product.

[0012] In some embodiments of a method of making a multi-layered food product, the second

edible layer can be a grain-based layer.

[0013] In some embodiments of a method of making a multi-layered food product, the method can
further include a step of applying a fat-based coating to at least a portion of a second surface

of the first layer, the fat-based coating including a wicking agent..

[0014] These and various other features and advantages will be apparent from a reading of the

following detailed description.
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BRIEF DESCRIPTION OF DRAWINGS

[0015] Figure 1 shows an embodiment of a composition provided herein sheeted using a cold

forming technique.

[0016] Figure 2 shows an embodiment of a layered snack bar including a composition provided

herein on an upper surface.

[0017] Figure 3 shows another embodiment of a layered snack bar including a composition

provided herein coated with a fat-based coating.
DETAILED DESCRIPTION

[0018] Consumers enjoy nut butters in various snack foods. However, nut butters tend to have poor
handling characteristics for manufacturing, handling, and storing shelf stable snacks. It has
been discovered, and is disclosed herein, a nut butter-based composition with unique
handling characteristics. A composition provided herein has a unique putty-like texture that
allows it to be readily formed using various techniques, yet firm enough to retain its formed
shape at room temperature. A composition provided herein, thus, can be handled and formed
in ways that previous nut butter-based products have not been able to be handled and

formed, while still providing a nut butter-like eating experience.

[0019] A composition provided herein includes a nut butter in an amount of from about 25% to
about 70% (e.g., from about 30% to about 60%) by weight of the composition. A “nut
butter,” as used herein, refers to a paste made from grinding nuts (e.g., peanuts, almonds,
cashews, macadamia nuts, walnuts, and the like). In some embodiments, a nut butter, as
used herein can also include a combination of a nut paste, as described above, and a nut

flour. A nut butter can include up to 35% of a nut flour.

[0020] A composition provided herein also includes a fat system in an amount of from about 5% to
about 25% (e.g., from about 9% to about 20%) by weight of the composition. A “fat system,”
as used herein, refers to an edible fat or a combination of edible fats. A fat system suitable
for use herein can include one or more fat that is solid at 20° C. In some embodiments, a fat
system includes a hard stock fat (i.e., a fat having a melting point of 48° C or higher, e.g.,

from about 50° C to about 60° C). Examples of hard stock fats include high melting point

-3-
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[0021]

[0022]

vegetable oil fractions (e.g., palm stearin fraction), interesterified fats (e.g., interesterified
palm oil), fully hydrogenated fats (e.g., fully hydrogenated soy oil, fully hydrogenated palm
oil, and the like), and combinations thereof. In some embodiments, a fat system includes a
fat having a melting point of from about 35° C to about 48° C (e.g., from about 38° C to
about 45° C). Fats having a melting point of from about 38° C to about 48° C can be any
edible fat with the appropriate melting point, including without limitation, vegetable oil
fractions (e.g., palm or coconut midfractions), whole fats (e.g., palm oil or lard),

interesterified fats, and combinations thereof.

In some embodiments, a composition provided herein can include a fat system with both a
hard stock fat and a fat having a melting point of from about 35° C to about 48° C. For
example, a composition provided herein can comprise a fat system including a hard stock
fat in an amount of from about 1% to about 4% by weight of the composition and a fat
having a melting point of from about 38° C to about 48° C in an amount of from about 10%

to about 18% by weight of the composition.

In some embodiments, a fat system in a composition provided herein can include an oil that
is liquid at 20° C (e.g., soy oil, sunflower oil, olive oil, canola oil, or the like). In some
embodiments, a liquid oil may be combined with a hard stock fat and/or a firming agent
described below to provide a desired nutritional attribute and/or texture attribute of a
composition provided herein. For example, a liquid oil may be used in order to reduce the

amount of saturated fat in a composition provided herein.

[0023] A composition provided herein includes sugar in an amount of from about 15% to about

30% (e.g., from about 20% to about 30%) by weight of the composition. Any appropriate
sugar can be used, including without limitation, crystalline sugar (e.g., granulated or
powdered sucrose), a liquid sugar (e.g., corn syrup, tapioca syrup, honey, or the like), or
combinations thereof. In some embodiments, a composition provided herein can include a
combination of a crystalline sugar with a liquid sugar. For example, a composition provided
herein can include a crystalline sugar in an amount of from about 11% to about 26% (e.g.,
from about 18% to about 25%) by weight of the composition and a liquid sugar in an amount

of up to about 4% (e.g., from about 1% to about 3%) by weight of the composition.
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[0024] A firming agent is included in a composition provided herein in an amount of from about
10% to about 55% (e.g., from about 10% to about 30%) by weight of the composition. A
“firming agent,” as used herein, refers to an edible organic compound that has oil-binding
characteristics. Examples of firming agents include starches (e.g., rice starch, potato starch,
corn starch, and the like), protein (e.g., dried milk, whey protein concentrate or isolate, soy
protein concentrate or isolate, and the like), fibers (e.g., oat fiber, corn fiber, and the like),

and combinations thereof.

[0025] In some embodiments, a composition provided herein can include an emulsifier (e.g., a
lecithin, mono- and diglycerides of fatty acids, and the like) in an amount of less than 2%

(e.g., less than 1% or less than 0.5%) by weight.

[0026] A composition provided herein has a moisture content of less than 1%. In some
embodiments, a composition provided herein is essentially anhydrous, containing only the

water naturally found in the ingredients from which it is composed.

[0027] A composition provided herein can be made by combining the ingredients in any appropriate
method and using any appropriate equipment. For example, in some embodiments, a nut
butter ingredient can be warmed and combined with melted fats, followed by the remaining
ingredients. In some embodiments, ingredients can be mixed in a high shear environment.
In some embodiments, all or a portion of the sugar ingredient can be added as a final
ingredient to help set structure. In some embodiments, ingredients can be combined in a hot
melt system that mixes the ingredients and then controls crystallization using a tempering

process.

[0028] At room temperature, a composition provided herein has a novel putty-like texture, which
can be readily formed and hold its shape without support. The texture of a composition
provided herein can be measured using a partial-penetration texture analysis test. A “partial-
penetration texture analysis test,” as used herein, is performed on a composition by placing
sample of the composition that has been compressed 15 times using a tongue depressor (to
simulate kneading a putty) into the bottom cone of a TA-425 TTC Spreadability Rig
(Texture Technologies, Hamilton, Massachusetts, USA) and the bottom cone containing the
sample is equilibrated to 22.5° C to 22.7° C for 5 hours prior to testing. Following

equilibration, the bottom cone containing the sample is mounted on a TA.HDplus texture
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analyzer (Stable Micro Systems, Godalming, United Kingdom) equipped with a 250 kg load
cell and the probe of the TA-425 TTC Spreadability Rig. The probe is lowered from a
position 1 mm above the bottom cone 11 mm into the sample at a rate of 1 mm per second,

followed by removal of the probe from the sample at a rate of 0.5 mm per second.

[0029] A partial-penetration texture analysis test measures at least peak positive force (also termed
“firmness” herein, and measured in kg) and peak negative force (also termed “stickiness”
herein, and measured in kg). In some embodiments, positive force area (also termed “firm
work” herein, and measured in kg*sec) and/or negative force area (also termed “sticky
work” herein, and measured in kg*sec) can also be measured using a partial-penetration
texture analysis test. Peak positive force (also termed “firmness” herein, and measured in
kg) and positive force area (also termed “firm work™ herein, and measured in kg*sec) are
measured during penetration by the probe of the sample using Exponent software (Stable
Micro Systems). Peak negative force (also termed “stickiness” herein, and measured in kg)
and negative force area (also termed “sticky work” herein, and measured in kg*sec) are
measured during removal of the probe from the sample using Exponent software. Average
peak positive force, average positive force area, average peak negative force, and average

negative force area are calculated from triplicate samples.

[0030] A composition provided herein can have a firmness (i.e., peak positive force), as measured
using a partial-penetration texture analysis test, of from 1.68 to 2.47 kg (e.g., from 1.88 to
2.28 kg). A composition provided herein can have a stickiness (i.e., peak negative force), as
measured using a partial-penetration texture analysis test, of from -0.51 to -0.32 kg (e.g.,
from -0.48 to -0.35, or from -0.45 to -0.38).

[0031] In some embodiments, a composition provided herein can have a firm work (i.e., positive
force area), as measured using a partial-penetration texture analysis test, of from 3.82 to
6.43 kg*sec (e.g., from 4.26 to 6 kg*sec, or from 4.69 to 5.56 kg*sec). In some
embodiments, a composition provided herein can have a sticky work (i.e., negative force
area), as measured using a partial-penetration texture analysis test, of from -2.51 to -1.79

kg*sec (e.g., from -2.39 to -1.91 kg*sec, or from -2.26 to 2.03 kg*sec).
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[0032] In some embodiments, a composition can have a viscosity of from 35 to 45 as measured at
50° C using a #27 spindle on a Brookfield Viscometer (Brookfield AMETEK, Middleboro,
Massachusetts, USA) set at 50 rpm for 3 minutes and 20 rpm for 15 seconds.

[0033] As mentioned above, at room temperature, a composition provided herein has a novel putty-
like texture, which can be readily formed and hold its shape without support. As a result of
this texture, a composition provided herein can be formed in a variety of ways. For example,
a composition provided herein can be cold formed into a sheet using a two roll former with
rolls cooled to temperatures below 50° F, as shown in Figure 1. In another example, a
composition provided herein can be sheeted by using a melting system to melt the
composition into a liquid that can then be deposited using any suitable equipment, such as
but not limited to, a pressurized manifold, a smearing device, or liquid depositor, and then

allowed to cool into a sheet.

[0034] In addition, the novel texture of a composition provided herein can allow the composition
to be used in a food product without needing structural support from another component of
the food product. For example, a composition provided herein can form a base layer on a
layered snack bar, whereas prior nut butter-based compositions would need to be on an
upper layer, typically layered between more solid components, such as cookies or covered
with a compound coating to prevent smearing or sticking to packaging or to a consumer’s

hands.

[0035] A sheeted composition can be formed (e.g., cut or pinched) into smaller pieces of a desired
shape (e.g., square sheets, rectangular pieces, oblong pieces, circular pieces, and the like).
A sheeted composition can retain its shape in the absence of additional force being applied.
In some embodiments, a sheeted composition is resistant to spreading when a force is

applied, such as the application of a grain-based bar or a biscuit to a surface.

[0036] In another example, a composition provided herein can be formed by rolling into a desired
shape (e.g., spheres, logs, and the like), and hold its shape in the absence of additional force

being applied.

[0037] In some embodiments, a composition provided herein can have at least one surface heated

to promote adhesion of another component (e.g., a grain-based bar, a cookie, a cracker, or

-7-
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the like) to the surface. Heating can be performed using any appropriate method sufficient
to make the desired surface tacky. A surface temperature can be from about 95° F to about
105° F. Once a surface is heated to produce a tacky surface, a component can be applied
with sufficient pressure to cause adhesion of the composition surface and the component,
and the layers can be allowed to cool to maintain adhesion. For example, a sheeted
composition (i.e., a first layer) can have a surface heated using infrared heating on a surface
before application of another component as a second layer, followed by cooling. In another
example, a composition provided herein can be heated during sheeting to produce a first
layer with at least one tacky surface and a component can be applied as a second layer to
either surface of the sheet and sufficient pressure applied to cause adhesion of the two layers,

followed by cooling.

[0038] In some embodiments, a component can be heated rather than a composition provided herein

being heated before application of the component to a surface of the composition.

[0039] In some embodiments, a liquid component, such as a compound coating, can be applied to
a surface of a composition provided herein and allowed to set. Suitable coatings include fat-
based compound coatings, sugar-based coatings, and the like. In some embodiments, a
coating can be a fat-based coating that contains a wicking agent that reduces oil migration
from a composition provided herein. A wicking agent can be included in a coating in an
amount of from about 5% to about 40% (e.g., from about 15% to about 30%). Suitable
wicking agents include, for example, non-fat milk powder, whey protein, pea protein, soy

protein, starches (e.g., corn starch, tapioca starch, rice starch, and the like), and the like.

[0040] A composition provided herein can be used in a food product. Examples of food products
include, without limitation, snack bars, cookie cups, cookie, cracker, or biscuit sandwiches,
snack bites, and the like. For example, a composition provided herein can be rolled into a
ball and coated with a chocolate compound coating to make a snack bite. In another
example, a composition provided herein can be layered with a compound coating and/or a
granola bar to make a multilayered snack bar. In yet another example, a composition

provided herein can be sandwiched between pretzel crackers to make a cracker sandwich.

[0041] A food product can be packaged for sale in any appropriate packaging. For example, a

multilayered snack bar can be individually packaged in a foil-lined package.

-8-
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[0042] Compositions and food products provided herein can have a shelf life at room temperature

of at least 1 month (e.g., at least 3 months, or at least 1 year).

[0043] The following examples are provided to show selected embodiments of the invention
described herein. The examples are not intended to limit the invention to any particular

embodiment.

Examples
Example 1

[0044] Two nut butter compositions shown in Table 1 were made with similar handling
characteristics. Formula A was made by heating and mixing the nut butter ingredient and
fat system, followed by the addition of the firming agent and part of the sugar and mixing
at high shear. The remainder of the sugar was then added and mixed in a dough mixer.
Formula B was made using in a hot melt system that mixes the ingredients and then controls

crystallization using a tempering process

Table 1
Component Formula A Formula B
Nut butter 48% by weight nut butter | 35% by weight nut butter
(33% of the butter from nut | (12% of the butter from nut
flour) flour)
Fat system 10% by weight hard stock | 16% by weight shortening
+ shortening
Sugar 26% by weight granulated | 23% by weight granulated
+ liquid sugar sugar
Firming agent 16% by weight non-fat dry | 24% by weight starch
milk
Example 2

[0045] Formula B from Table 1 was tested for firmness, firm work, stickiness, and sticky work
using a partial-penetration texture analysis test. The results were compared to a control
formulation that contained 40% sugar and no firming agent. Formula B had a putty like

consistency, which could be readily shaped by hand and hold its shape without support. The
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control formulation felt adhesive in the hand and was more prone to deformation after

shaping.

[0046] Firmness of Formula B ranged from 1.917 kg to 2.298 kg, with an average of 2.078 kg and
a standard deviation of 0.197 kg. In contrast, the control formula firmness ranged from 1.12

kg to 1.298 kg, with an average 1.229 kg and a standard deviation of 0.096 kg.

[0047] Stickiness of Formula B ranged from -0.395 kg to -0.454 kg, with an average of -0.415 kg
and a standard deviation of 0.033 kg. The control formula stickiness ranged from -0.246 kg
to -0.265 kg, with an average of 0.258 kg and a standard deviation of 0.01 kg.

[0048] Firm work of Formula B ranged from 4.855 kg*sec to 5.631 kg*sec, with an average of
5.129 kg*sec and a standard deviation of 0.435 kg*sec. In contrast, the control formula firm
work ranged from 2.353 kg*sec to 2.9 kg*sec, with an average 2.691 kg*sec and a standard
deviation of 0.295 kg*sec.

[0049] Sticky work of Formula B ranged from -2.015 kg*sec to -2.25 kg¥*sec, with an average of -
2.145 kg*sec and a standard deviation of 0.12 kg*sec. In contrast, the control formula sticky
work ranged from -1.52 kg*sec to -1.645 kg*sec, with an average -1.574 kg*sec and a

standard deviation of 0.064 kg*sec.
Example 3

[0050] A first layered bar, shown in Figure 2, was made by first sheeting a layer made of granola,
nuts, and other particulates bound together using a pre-mixed syrup. The granola layer was
topped with a nut butter composition using a hot melt method described above. The layers
were allowed to cool until the nut butter layer firmed, then were cut into rectangular bars.
A compound coating was then applied to the granola layer on the bottom of the bar. The

three layered bar was cooled until the compound coating set.

[0051] A second layered bar, shown in Figure 3, was made by cold forming a nut butter composition
using a cold forming technique described above. The upper surface of the nut butter sheet
was then warmed using infrared heating and a chewy layer was pressed onto the warmed

surface. The layers were allowed to cool until the chewy layer firmed, then were cut into

-10 -
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rectangular bars. A compound coating was then applied to the nut butter layer on the bottom

of the bar, and the three layered bar was cooled until the compound coating set.

[0052] The implementations described above and other implementations are within the scope of the
following claims. One skilled in the art will appreciate that the present disclosure can be
practiced with embodiments other than those disclosed. The disclosed embodiments are

presented for purposes of illustration and not limitation.

-11 -
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CLAIMS:

1. A composition having a putty-like texture, the composition having a moisture content of
less than 1% by weight of the composition and including a nut butter in an amount of from about
25% to about 70% by weight of the composition, a fat system in an amount of from about 5% to
about 20% by weight of the composition, a sugar in an amount of from about 15% to about 30%
by weight of the composition, and a firming agent in an amount of from about 10% to about 55%
by weight of the composition, wherein the composition has a firmness of from 1.68 to 2.47 kg, as
measured by a partial-penetration texture analysis test, and a stickiness of from -0.48 to -0.35 kg,

as measured by the partial-penetration texture analysis test.

2. The composition of claim 1, wherein the fat system includes a fat having a melting point
of from about 38° C to about 48° C in an amount of from about 10% to about 18% by weight of
the composition, and a fat having a melting point of from about 50° C to about 60° C in an

amount of from about 1 % to about 4% by weight of the composition.
3. The composition of claim 1 or 2, wherein the firming agent comprises a starch.

4, The composition according to any one of claims 1-3, wherein the sugar comprises a

liquid sugar in an amount of up to 4% by weight of the composition.

5. The composition according to any one of claims 1-4, wherein the composition further

comprises an emulsifier.

6. A food product, comprising a layer of a composition according to any one of claims 1-5,
and including a fat-based coating on at least a portion of a surface of the layer, the fat-based

coating including a wicking agent.

7. The composition of claim 1, wherein the composition at room temperature holds a sheet,

sphere or log shape without support.

8. A method of making a multi-layered food product, the method comprising:

a. heating at least one surface of a first layer of a composition according to any one of
claims 1-5 or 7 at a temperature and time sufficient to make the at least one surface tacky;

b. applying a second edible layer to the at least one surface that is tacky with sufficient

pressure to adhere the second layer to the at least one surface of the first layer; and
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c. allowing the first and second layers to cool to room temperature to make the multi-

layered food product.
9. The method of claim 8, wherein the second edible layer is a grain-based layer.

10.  The method of claim 8 or claim 9, further comprising a step of applying a fat-based
coating to at least a portion of a second surface of the first layer, the fat-based coating including

a wicking agent.
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Figure 3
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