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FOOGD COMPOSITIONS INCORPORATING AGRICULTURAL MARC, AND METHODS
OF PRODUCING THEREOF

CROSS REFERENCE TO RELATED APPLICATIONS

18001} This application claims priority to U.S. Provisional Patent Application No.
63/092,976 filed on October 16, 2020, the contents of which are incorporated herein by reference

in their entirety.

FIELD

[6002] The present disclosure relates generally to food compositions, including chocolate
compositions, and more specifically to food compositions that incorporate agricultural marcina

sustainable way that enhances the human sensory experience and improves nuttition tn such

composttions.
BACKGROUND
{6003] Agricultural processes impact the environment and contribute to global warming.

One way to lessen the impact of agriculture on the environment 15 to maximize comunercial use
of agricultural byproducts. For instance, production of {fruit results in large amounts of marc
{(also known in the art as pomace}, which includes fruit skins, seeds and pulp. The marc has
potential uses 1o food production. Valorization of different agricultural byproduct streams, such
as agricultural mare, into food ingredients can increase the nutritional value and caloric content
that can be derived per acre of crop production. However, these byproduct streams are often
challenging to process and develop into ingredients that can be easily incorporated into food

production systems or are atiractive 1o CONSUmers.

[6004] What is desired in the art are foods that are generally healthier for the average
consumer without sacrificing sensory experience. What 18 also desired are foods with reduced
sugar and/or incorporation of fruit or vegetable products in a way that preserves consumer
acceptance. Thus, creating nutritionally-enhanced foods with favorable consumer reception

remains a challenge in the food industry.
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BRIEF SUMMARY
{6005] In some aspects, provided is a food composition comprising chocolate and
agricultural marc. fo some embodiments, the agricultural marc is present in an amount of
between 1% and 50% by weight of the total food composition. In some embodiments, the
weight ratio of chocolate to marce 18 between 11 and 100:1. In some variations of the foregoing,
the food composition comprises cocoa butter present in an amount between 0.5% and 40% by
weight of the total food composition. In some variations of the foregoing, the food composition
has fruity or total fruit aromatic attributes, grape aromatic attributes, blueberry attributes,
pleasant mouthfeel attributes, and/or sweet taste attributes, or any combination thereof, each
independently at a rating of 0.5 or higher on a scale of 0 to 4. In additional variations of the
foregoing, the food composition has bitter taste attributes and/or grape aromatic attributes each
independently at a rating of 2.5 or lower on a scale of 0 to 4. In some variations of the foregoing,
the food composition has an aromatic attribute selected from the group consisting of fruit
complex, brown fruit, raisin, red fruit, and cherry cordial, or any combination thereof, each
independently at a rating of 0.5 or higher on a scale of 0 10 15 {e.g., as measured using the
Spectrum Descriptive Analysis method). In yet additional variations of the foregoing, the food
composition has astringency flavor notes of 3.0 or lower, or has bitter flavor notes of 2.5 or
lower, or a combination thereof, on a scale of 0 to 15 (e.g., as measured using the Spectrum
Diescriptive Analysis method). In still additional variations of the foregoing, the food
composition has sweet flavor notes at a rating of between ¢.0 and 10.0 onascaleof O to 15 {e.g,,
as measured using the Spectrum Descriptive Analysis method). In some variations, the food
composition has a sugar content of less than 25% by weight, a tiber content above 10% by
weight, or a combination thereof. In some variations of the foregoing, the agricultural marc is
berry marc. In further variations of the foregoing, the agricultural marc is grape marc. In one
variation of the foregoing, the agricultural marce s Chardonnay mare. In some variations, the
agricultural marc has a particle size of fess than 100 microns, fess than 40 microns, or less than
20 microns. In one variation of the foregoing, the food composition has a shelf' lite of at least 6
months. Tn soroe varations of the foregoing, the food composition comprises {-}-epicatechin,
{+)-catechin, {~)-catechin each independently in an amount of at least about 0.1 mg per 30 g
serving of the food composition. In one variation of the foregoing, the food composition

comprises a total amount of DP1-DP7 cocoa flavanols and procyanidins of at least about 10 g per
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30 g serving of the food composition. In certain aspects, provided is a food composition

comprising a base food product that is coated or filled with the claimed food composition.

{8006] Iu some aspects, provided 15 an agricultural marce powder having (1) an average
particle size of less than 100 microns, {ii} a soluble fiber content of at least 5% by weight, or (iit)
a polyphenol content of at least 0. 1mg GAE/g, or any combination of (1)-(111}. In certain aspects,
provided is an agricultural mare powder having one or more of the following properties: (i} an
average particle size of less than 100 microns, (i1) a soluble fiber content of at least 5% by
weight, and (i1t} a polyphenol content of at least 0. lmg GAE/g. In one aspect, provided is a food

composttion comprising such agricultural marc.

{6007] In other aspects, provided is a method of preparing any of the food compoesitions
described herein. In some embodiments, the method comprises: combining an agricultural marc
with a chocolate base composition, or one or more tngredients of the chocolate base composition
to produce the food composition. In some embodiments, the chocolate base composition
comprises semi-sweet chocolate, dark chocolate, milk chocolate, white chocolate, or high-
flavanol chocolate. In some vanations, the chocolate base composition comprises cocoa solids,
cocoa butter, or a combination thereof In some varations, the chocolate base composition
comprises further comprises nuts, creams, caramels, filling, toffee, milk or milk products,
vegetable fats, color additives, flavorings, flavor extracts, emulsifiers, vitaming, minerals, salt, or
artificial sweetener, or any combination thereotf. In some embodiments, the chocolate
composition comprising agricultural marce bas increased fruity aromatic attributes, grape
aromatic attributes, and/or sour aromatic attributes compared to a chocolate composition
produced from the same chocolate base composition and lacking agricultural mare. In certain
embodiments, the chocolate composition comprising agricultural marc has similar bitter taste
attributes, sweet taste attributes, pleasant mouthfeel attributes, and/or grape aromatic attributes
compared to a chocolate composition produced from the same chocolate base composition and
lacking agricultural marc. In some embodiments, the chocolate composition comprising
agricultural marc has decreased bitter taste atiributes compared to a chocolate composition

produced from the same chocolate base composition and lacking agricultural marc.
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DESCRIPTION OF THE FIGURES
{6008} The present application can be understood by reference to the following description

talken in conjunciion with the accompanying figures.

{6009} FIG. 1 depicis the seusory characteristics of chocolate containing Chardonnay marc
as compared to control chocolates lacking Chardonnay marc. The chocolate with marc is shown
as vertical lines, while the range of values for the control chocolates are shown as horizontal
bars. Where the value for the chocolate containing marc overlaps with the control values, the
value for the chocolate containing marc 1s shown as a white vertical line. The control chocolates

did not have detectable nonfat dry milk or raisin aromatics.

16010} FIG. 2A depicts the particle size distribution of agricultural marc samples. The x-axis
shows the particle size in logarithmic scale, and the v-axis shows the volume percentage of

particles at each particle size.

{8011} FIG. 2B depicts the particle size distribution of chocolates with and without
agricultural mare. The x-axis shows the particle size in logarithmic scale, and the y-axis shows

the volume percentage of particles at each particle size.

{6012} FIG 3A depicts the particle size distributions of chocolates made with various
concentrations of Chardonnay marc, The x-axis shows the particle size and the y-axis shows the

volume percentage of particles at each particle size.

[8013] FIGS. 3B-31 depict the sensory attributes of chocolates produced with Chardonnay
marce concentrations ranging from 5% to 50% by weight, as compared to a control chocolate
having the same base composttion but lacking Chardonnay marc. FIG. 3B depicts the cocoa
aromatic attributes of the chocolates. FIG. 3C depicts the fruity aromatic atiributes of the
chocolates. FIG. 3D depicts the inverse correlation between the cocoa and fruity aromatic
attributes of the chocolates with an increasing concentration of Chardonnay mare. FIG. 3E
depicts the roasty aromatic attributes of the chocolates. FIG. 3¥ depicts the pleasant mouthfeel
attributes of the chocolates. FIG. 3G depicts the bitter taste atiributes of the chocolates. FIG.

3H depicts the sweet taste atiributes of the chocolates. FIG. 31 depicts the sour taste atiributes of
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the chocolates. In each of FIGS. 3B-3C and 3E-3L samples with no letters in common are

significantly different from each other according to a Tukey-Kramer HSD test.

{0014] FIG. 4A depicts the particle size distributions of chocolates made with various fruit
marcs at a concentration of 15% by weight. The x-axis shows the particle size and the y-axis

shows the volume percentage of particles at each particle size.

{6015} FIGS. 4B-4J depict sensory attributes of chocolates produced with Concord grape,
pomegranate, Chardonnay, and blueberry marcs at a concentration of 15% by weight, as
compared to a controf chocolate having the same base composition but lacking marc. FIG. 4B
depicts the cocoa aromatic attributes of the chocolates. FIG. 4C depicis the total fruit aromatic
attributes of the chocolates. FIG. 4D depicts the blueberry aromatic attributes of the chocolates.
FIG. 4F depicts the grape aromatic attributes of the chocolates. FIG. 4F depicts the caramelized
aromatic attributes of the chocolates. FIG. 4 depicts the pleasant mouthfeel attributes of the
chocolates. FIG. 4H depicts the bitter taste attributes of the chocolates. FIG. 41 depicts the
sweet taste attributes of the chocolates. FIG. 43 depicts the sour taste atiributes of the
chocolates. In each of FIGS. 4B-4J, samples with no letters in common are significantly

different from each other according to a Tukey-Kramer HSD test.

DETAILED DESCRIPTION

{3016] The following description sets forth exemplary compositions, methods, parameters
and the like. It should be recognized, however, that such description 1s not intended as a
itmitation on the scope of the present disclosure but ts instead provided as a description of

exemplary embodiments.

{6017} In some aspects, provided are food compositions that incorporate agricultural marc.
o some embodiments, the food corapositions are chocolate compositions. For example, in

certain aspects, provided is a chocolate composition that incorporates agricultural marc,

{B0138] Incorporation of agricultural marc into food compositions, including chocolate, can
enhance the human sensory experience and improve nutrition of such food compositions. In
some vartations, incorporating agricultural marc into chocolate formulations may reduce

bitterness, reduce astringency, alter textural and visual appeal, improve mouthfeel, and/or
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enhance tlavor and aroma profile. In certain variations, such incorporation may lead to
functional imaprovements tn the resulting chocolate composition. For example, incorporating
agricultural marc derived from fruits or vegetables into chocolate formulations can improve shelf
itfe, reduce costs of inputs, alter the ratios of other ingredients, increase fiber content, increase

dietary phenol content, decrease sugar content, and/or decrease total caloric content.

{8019] The following describes the agricultural marc, the food compositions, and the

methods of producing such food compositions 1o further detail.
Agricultural Marc

{6026] In some embodiments, agricultural marc comprises byproduct resulting from the
harvesting and processing of fruits or vegetables. Marc 15 also known 1o the art as pomace. In
some embodiments, marc can include seeds, skins, rinds, pulp, juice, oil, or any other component
of a fruit or vegetable that 1s not utilized in the primary purpose of fruit or vegetable processing,
or is produced as a byproduct within a fruit or vegetable processing process. For example, in one
variation, grape marc may include grape stems, seeds, skins, ails, and pulp that are not utilized in

a wine or juice production.

{0021] In certain embodiments, agricultural marc may be obtained from any process that
produces juice or oif from fruits or vegetables. In some embodiments, the agricultural marc is
obtained from vine-grown fruits and vegetables. For example, 1n one varation, the agricultural
marc 15 obtained from tomato, grape, berries, cucumber, melon, kiwifruit, passionfiuit, or squash.
o another variation, agricultural marc may be obtained from red or blue berries, including, but
not limited to, red grape, white grape, cranberry, biueberry, blackberry, raspberry, muiberry,
huckleberry, chokeberry, elderberry, gooseberry, lingonberry, boysenberry, red currant, black
currant, acai besrry, goji berry, or cape gooseberry. In certain embodiments, the agricultural marc
is obtained from tree fruits. For example in some variations, agricultural marc may be derived
from apple, olive, avocado, pomegranate, guava, papaya, citrus fruit, or stone fruit. In some
variations, agricultural marc may be derived from orange, lemon, lime, grapefruit, tangerine,
pomelo, kumquat, tangelo, yuzy, or citton. In some variations, agriculiural marc may be derived
from mango, peach, plum, apricot, cherry, nectarine, iychee, or coconut. In certain

embodiments, the agricultural marc is derived from root vegetables. For example, in some
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variations, agricultural marc may be derived from carrot, beet, or potate. In yet additional
embodiments, agricultural marce may be derived from pineapples, celery, leafy green vegetables,
kale, spinach, herbs, sugarcane, palm, or any other fruit or vegetable. In some embodiments, the
agricultural marc may be derived from any part of a plant grown in the process of producing the
fruits or vegetables described herein. In some embodiments, agricultural marc 18 derived from

any combination of sources described herein.

[6022] In some embodiments, the agricultural mare comprises or consists essentially of a
frunt mare. In certain embodiments, the agricultural marc comprises or consists essential of a
berry marc. In some variations, the agricultural marc comprises or consists essentially of
blueberry marc. In some erobodirents, the agricultural marce comprises or consists essentially of
a grape marc. In certain embodiments, the agricultural marc comprises or consists essentially of
Chardonnay marc. In certain embodiments, the agricultural marc comprises or consists
essentially of Concord grape mare. In some embodiments, the agricultural marc comprises a

mixture of two or more agricultural marcs described herein.

{6023} In some variations, the agricultural marc used herein may be obtained using any
known methods or techniques, or be purchased from any commercially available sources. In
certain variations, the agricultural marc may undergo one or more processing steps prior to
incorporation to prepare the food composition. In some variations, the agricultural marc is
crushed, milled, ground, homogenized, passed through a screen or sieve, centrifuged,
rotcronized, pulverized, riused {e. 2., by washing with water) and/or dried {e.g., removing water

by pressing and/or other drying techniques}.

[8024] In certain embodiments, the agricultural marc comprises an agricultural marc powder
having an average particle size of less than 100 microns (f.e., micrometers {um)). In some
variations, the agricultural mare powder comprises soluble fiber present in an amount of 5% of
the weight of the pure marc powder. In other variations, the agricultural marc powder comprises
phenols present tn an amount of at least 0. 1mg gallic acid equivalent per gram of pure

agricultural marc powder (mg GAE/g).

{8025] In some embodiments, the agricultural marc incorporated into the food composition

has an average particle size of less than or equal to 150 microns, less than or equal to 100
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microns, less than or equal to 90 microns, less than or equal to 80 microns, less than or equal to
70 microns, less than or equal to 60 microns, less than or equal to 50 microns, less than or equal
to 40 microns, less than or equal to 30 microns, less than or equal to 20 microns, or less than or
equal to 10 microns, less than or equal to 5 microns, less than or equal to 1 micron, less than or
equal to 0.5 micron, or less than or equal to 0.1 micron; or between 0.1 micron and 0.5 micron,
between 0.5 micron and 1 micron, between 1 micron and 5 microns, between S microns and 10
microns, between 10 microns and 20 microns, between 10 microns and 30 microns, between 13
microns and 25 microns, between 15 microns and 30 microns, between 20 microns and 30
microns, between 20 microns and 35 microns, between 20 microns and 40 microns, between 25
microns and 35 microns, between 25 microns and 40 microns, between 30 microns and 40
microns, between 40 microns and 50 mucrons, between 50 microns and 60 microns, between 60
microns and 70 microns, between 70 microns and 80 microns, between 80 microns and 90

microns, or between 90 microns and 100 microns.

{6026} The average particle size of the agricultural mare in the food composition can be
reduced using any suitable methods or technigues known in the art. For example, grinding or
milling may be employed to reduce the particle size of agricultural marc to the desired range
prior to incorporation ioto the food composition. In some embodiments, the agricultural marc is
dry-milled prior to incorporation into the food composition. The average particle size of the
agricultural marc in the food corposition can be measured using any suitable methods or

techniques known in the art including, but not limited to, by micrometer or laser diffraction.

{8027] In some variations, the reduced particle size of the agricultural marc incorporated into
the food composition can improve consumer experience and/or utility, for example, by
improving product stability and replacing stabilizers; increasing soluble fiber content and
bicavailability; increasing dietary phenol content and bicavailability; improving aromatic and
flavor profiles in the food composition; lowering the cost of agricultural mare utibization;
increasing nutritional benefit; improving production efficiency; and/or altering formulations of

ingredients to reduce overall production costs.

{80238] In some embodiments, the agricultural mare powder has a soluble fiber content of at

ieast 5% of the weight of the pure marc powder. In some variations, the agricultural marc
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powder has a soluble fiber content of at least 10%, at least 20%, at least 30%, at least 40%, at
ieast 50%, at least 60%, or at least 70% by weight. In other variations, the agricultural mare
powder has a soluble fiber content between 5% and 10%, between 10% and 20%, between 20%
and 30%, between 30% and 40%, between 40% and 50%, between 50% and 60%, or between

60% and 70% by weight.

{8029] In some embodiments, the agricultural marc comprises an amount of phenols and/or
polyphenols, which may include, but are not limited to, flavonoids {e.g., flavanols, also known as
flavan-3-ols), phenolic acids, stilbenes, and the like. In some embodiments, the agricultural mare
powder has a total phenolic content of at least 0.1 mg GAE/g. Gallic acid equivalents (GAE)is a
standard means of expressing total phenolic content 1o a sarople. GAE can be determined by the
Folin Ciocalteau method {(Taga, M.S,; Miller, E E; Pratt, D E. Chia seeds as a source of natural
iimd antioxidants. Journal of American Qi Chemistry Society 1984, 61, 928-931), or using any
suitable means known in the art. In some variations, the agricultural marc powder may have a
total phenolic content of at least 0.5mg GAFE/g, at least lmg GAFE/g, at least Smg GAE/g, at least
10 mg GAE/g, at least 20 mg GAE/g, at least 30 mg GAE/g, at least 40 mg GAE/g, at least 50
mg GAE/g, at least 60 mg GAE/g, at least 70 mg GAE/g, at least 80 mg GAFE/g, or at least 90
mg GAE/g. In other variations, the agricultural mare powder may have a total phenolic content
of between 0. 1mg GAE/g and 0.5mg GAE/g, between 0.5mg GAE/g and 1mg GAE/g, between
trag GAE/g and Smg GAE/g, between 5mg GAE/g and 10mg GAE/g, between 10mg GAE/g
and 20mg GAE/g, between 20mg GAE/g and 30mg GAE/g, between 30mg GAE/g and 40mg
GAE/g, between 40rmg GAE/g and 50mg GAE/g, between 50mg GAE/g and 60mg GAE/g,

i

between 60mg GAE/g and 70mg GAE/g, between 70mg GAE/g and 80mg GAE/g, or between

0mg GAE/g and 90mg GAE/g.

{60301 In some embodiments, the agricultural marc comprises flavonoids. In certain
embodiments, the agricultural marc comprises flavan-3-ols. In some variations, the agricultural
marc comprises {-)}-gallocatechin, (- }-epigallocatechin, (+}-catechin, (-}-epigaliocatechin gallate,
{-}-epicatechin, {~}-epicatechin gallate, ot any combination thereof. o some variations, the
agricultural marc comprises {-}-gallocatechin in an amount of at least about 100 mg/ke dry
weight {e.g., at least about 100 mg/kg, at least about 250 mg/kg, at least about 500 mg/kg, at

least about 750 mg/ke, at least about 1,000 mg/kg, at least about 1,250 mg/kg, or at least about

9
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1,500 mg/kg dry weight). In additional variations, the agricultural marc comprises {(-)-
epigallocatechin 1o an amount of at least 50 mg/kg dry weight {e.g., at least about 530 mg/kg, at
ieast about 100 myg/kg, at least about 125 mg/ke, at least about 150 mg/kg, at least about 175
mg/ke, at least about 200 mg/kg, at least about 225 myg/kg, or at least about 250 mg/kg dry
weight}. In some variations, the agricultural marc comprises (+)-catechin in an amount of at least
about 50 mg/kg dry weight {e.z., at least about 50 mg/kg, at least about 100 mg/kg, at least about
200 mg/kg, at least about 300 mg/kg, at least about 400 mg/kg, at least about 500 mg/kg, or at
ieast about 600 mg/kg dry weight). In additional variations, the agricultural marc comprises {-}-
eptgallocatechin gallate tn an amount of at least about 1 mgfkg dry weight {e.g., at least about 1
mg/kg, at least about 5 mg/kg, at least about 10 mg/kg, at least about 15 mg/ke, at feast about 20
mg/kg, or at least about 25 mg/kg dry weight). In certain variations, the agricultural marc
comprises {~}epicatechin in an amount of at least about 100 mg/kg dry weight {e.g., at least
about 100 mg/kg, at least about 200 mg/kg, at least about 300 mg/kg, at least about 400 mg/kg, at
least about 500 mg/kg, at least about 600 mg/kg, at least about 700 mg/kg, or at least about 300
mg/kg dry weight), In additional variations, the agricultural mare comprises {(~}-epicatechin
gallate in an amount of at least about 1 mg/kg dry weight {e.g., at least about 1 mg/kg, at least
about 5 mg/kg, at least about 10 mg/kg, at least about 15 mg/kg, at least about 20 mg/kg, or at

{east about 25 mg/kg dry weight).

{6031} In some embodiments, the agricultural marc corprises phenolic acids. For exanple,
in certain embodiments, the agricultural marc comprises gallic acid, vanillic acid, or a
combination thereof. In some variations, the agricultural marc comprises gallic acid in an amount
of at least 10 mg/kg dry weight (e.g., at least about 10 mg/kg, at least about 20 mg/ke, at least
about 40 mg/kg, at least about 60 mg/kyg, at least about 80 mg/kg, at least about 100 mg/kg, or at
least about 120 mg/kg dry weight}. In some variations, the agricultural mare comprises vanillic
acid in an amount of at least | mg'kg dry weight (e.g, at least about 1 mg/kg, at least about 2
mg/kg, at least about 4 mg/kg, at least about 6 mg/kg, at least about 8 mg/kg, at least about 10

me/ke, at least about 12 mg/kg, or at least about 15 mg/kg dry weight}.

{60321 In some embodiments, the agricultural marc comprises stilbenes. For example, in
certain embodiments, the agricultural marc comprises trans-resveratrol. In some variations, the

agricultural marc comprises trans-resveratrol in an amount of at least about 1 mg/kg dry weight

10
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(e.g., at least about 1 mg/ke, at least about 5 mg/kg, at least about 10 mg/kg, at least about 15

mg/kg, at teast about 20 mg/kg, or at feast about 25 mg/kg dry weight).

{8033] I certain embodiments, the agricultural marc is derived from seeds. For example, 1o
one variation to obtain agricultural marc from seeds, the seeds may first be separated from skins,
sterns, and/or leaves. The seeds are then pressed to separate seed oil {e.g., by cold press, hot
press, or solvent extraction methods), leaving behind a de-fatted seed material after oil pressing
{e.g., a meal or flour). The meal or flour can be dried, and then processed using any of the
particle size reduction techniques described herein to yield the agricultural mare in powder form.
In one vartation, agricultural marc is derived from grape seeds that have been dried and pressed
to release the seed oil. Tn another variation, agricultural marc is derived from mulling of fruit or
vegetable seeds. In other variations, agricultural mare is derived from olives. In another
variation, olives may be milled and malaxed to extract the oil, and the resulting agricultural mare

byproduct is utilized in the food compositions.
Grape Mare

{3034] in some embodiments, grape marc is used in the food compositions described herein,
The grape plant from which grape marc is obtained may be any species of the genus V7is. For
example, grape marc may be derived from Vidis vinifera, Vitis amurensis, Vitis labrusca, Vitis
mustangensis, Vitis viparia, or Vitis rotundifolia. The grape marc may be obtained from any
suitable grape variety, including for example, Chardonnay, Councord, Pinot Noir, Pioot Grgio,
Sauvignon Blanc, Cabernet Sauvignon, Zinfandel, Merlot, Malbec, Thompson, Maurzac,

Grenache, Grenache Blane, Syrah, Riesling, Viognier, or any combination thereof,

{6035] In some embodiments, the agricultural marc comprises or consists essentially of marc
from a fruit of a plant of the clade Rosids. In some embodiments, the agricultural marc comprises
or consists essentially of grape mare. In certain embodiments, the agricultural marc comprises or
consists essentially of marc from a fruit of a plavt in the order Vitales. In certain embodiments,
the agricultural marc comprises or consists essentially of marc from a fruit of a plant in the
family Vitaceae. In certain erobodiments, the agricultural mare comprises or consists essentially
of marc from a fruit of a plant in the genus J7#is. In certain embodiments, the agricultural marc

comprises or consists essentially of Chardonnay mare. In certain embodiments, the agricultural
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marc comprises or consists essentially of Concord grape marc. In some embodiments, the

agricultural warc comprises a mixture of two or more grape mares described herein.

{8036] v some emabodiments, the grape from which marc 15 obtained 15 a grape grown 1o a
coastal region. In some embodiments, the grape is a grape grown in a Winkler region climate
type L, I, HL IV or V. In some variations, the agricultural marc 1s obtained from grapes grown
in the coastal valleys of Northern California, e.g., the Napa Valley and/or the Sonoma Valley. In
another variation, the grape marc s obtained from grapes grown in other, hotter, nland valley

vineyards, including any other sutiable environments, states and/ot countries.

{8037} In some embodiments, the food compositions incorporate Chardonnay mare, Concord
grape marc, Pinot Noir mare, Pinot Grigio marc, Sauvignon Blanc marc, Cabernet Sauvignon
mare, Zinfandel mare, Merlot marc, Malbec marc, Thompson mare, Mauzac mare, Grenache
marc, Grenache Blanc marc, Svrah mare, Rieshing mare, Viognier marc, or any combination
thereof. In some embodiments, the grape mare comprises Chardonnay mare, Concord grape
mare, or a combination thereof. In one vartation, the grape marc ts Chardonnay marce. In

another vartation, the grape marc 1s Concord grape marc.

{3038] In some embodiments, grape marc may be derived from a juice production process.
For exarople, in some variations grapes are crushed to produce juice, and the remaining steras,
leaves, skins, pulp, and/or seeds are utilized for grape marc. In other embodiments, grape marc
is derived from a wine fermentation process. For example, o other variations, grape marc is
derived from crushed whole grapes, including stems, leaves, skins, pulp, and/or seeds, which
have undergone a fermentation process. In yet another variation, grape marc 1s derived from
yeast lees, including, for example, the residue of pressed grapes, small pieces of stalks, yeast
cells, and other byproducts from the wine fermentation process. Grape marc derived from a

wine-making process may also be known in the art as wine marc ot wine pomace.

{8039] Grape marc may generally be obtained using any suitable processes known in the art.
For example, grape marc may be obtained from a juice production process. The grape marc may
be passed through a crusher/destemmer to remove stems and leaves. Any stones and/or metal
present in the marc may also be removed using any suitable techniques known in the art. The

mare may be rinsed with water, following by pressing to remove at least a portion of the water.
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The marc may be further dried using any suitable means known in the art including, for example,
conducive heat or hot air diving. Any particle size reduction techuique known n the art ot

described herein may then be employed to produce a marc powder from the dried marc.

{3040] In other embodiments, grape marc i1s made by separating and dryving grape seeds, for
example, from the matenals produced after grapes are pressed to produce grape juice {e.g., 1o
make wine). The grape seeds can be "cold-pressed” to defat them {producing seed oil as a
byproduct). After the oil 1s expelled, the press cake can be milled to produce an agricultural
marc in powder form. In one embodiment, after juicing, the grape seed is separated trom the
skins, cleaned, dried, mechanically defatted, finely milled and sifted to create a marc with the

average particle sizes described herein,

{6041} In yet other embodiments, the grape roarc 1s obtained from a defatted portion of the
grape seed. In some variations, the grape marc comprises defatted grape seeds that are not
extractable by an organic solvent, e.g., are not extractable by ethanol and/or methanol. In certain
aspects, the grape marc is prepared {rom seeds having an epicatechin content of at least 600 mg
of epicatechin per 100 g of seeds or an epicatechin content of at least 700 mg of epicatechin per
100 g of seeds. o specific embodiments, the epicatechin content ranges from 600-800 mg/100 g

of seeds or from 650-800 mg/100 g of seeds.

16042] In some embodiments, the grape marc may be derived from whole grape marc or a
portion thereot including fractions of seed, skin, leaf] stern, and the like. These fractions can also

be present in a mixture of different ratios.

{6043] in some embodiments, grape marc can also be purchased from a variety of sources,
which are often sold as seed flours. The seed flour may be purchased as grape marc in powder
form. In some embodiments, this s product is further mitled and sifted to produce a grape mare

with a smaller particle size.

00441 In some embodiments, the grape marc is a Chardonnay marc. In certain
embodiments, the grape mare 13 a Chardonnay marc having an average particle size of less than
300 microns. In one variation, the grape marc is a Chardonnay marc having a particle size of

about 250 microns. In certain embodiments, the grape mare is a Chardonnay marc having ao
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average particle size of less than 100 microns. In certain embodiments, the grape marcis a
Chardonnay marc baving an average patticle size of less than 40 microns. In certain
embodiments, the grape marc is a Chardonnay marc having an average particle size of between
about 30 microns and about 40 microns. In one embodiment, the grape marc is a Chardonnay

marc having a particle size of about 35 microns.

{6045 In some embodiments, the grape marc {e.g., Chardonnay marc} comprises flavan-3-
ols, phenolic acids, stilbenes, or a combination thereof. In certain embodiments, the grape marc
{e.g., Chardonnay warc) comprises {-}-gallocatechin in an amount of between about 1,200 mg/kg
and about 1,800 mg/kg dry weight {e.g., about 1,500 mg/ke dry weight}. In certain
embodiments, the grape marc (e.g., Chardonnay mare) comprises {-)-epigallocatechin o an
amount of between about 200 mg/kg and about 300 mg/kg dry weight {e.g., about 250 mg/kg dry
weight). In certain embodiments, the grape marc {e.g., Chardonnay marc) comprises {(+}-
catechin in an amount of between about 500 mg/kg and about 850 mg/kg dry weight {e.g., about
&70 mg/kg dry weight) In certain embodiments, the grape marc {e.g., Chardonnay mar¢)
comprises {~}-epigallocatechin gallate in an amount of between about 20 mg/kg and about 30
mg/kg dry weight (e.g., about 25 mg/ke dry weight}. In certain embodiments, the grape marc
{e.g., Chardonnay warc) comprises {-}-epicatechin in an amount of between about 700 mg/kg
and about 1,100 mg/kg dry weight {e.g., about 900 mg/kg dry weight). In certain embodiments,
the grape marc {e.g., Chardonnay marc) comprises (~}-epicatechin gallate in an amount of
between about 20 mg/kg and about 30 mg/kg dry weight {e.g., about 25 mg/ke dry weight). In
certain embodiments, the grape mare {(e.g., Chardonnay marc) comprises gallic acid in an amount
of between about 90 mg/kg and about 140 mg/kg dry weight {e.g., about 115 mg/kg dry weight).
In certatn embodiments, the grape marc (e g., Chardonnay marc) comprises vanillic acid in an
amount of between about 10 mg/kg and about 20 mg/kg dry weight (e.g., about 15 mg/kg dry
weight}. In certain embodiments, the grape marc {¢.g., Chardonnay marc) comprises trans-
resveratrol 1n an amouut of between about 20 mg/kg and about 30 mg/kg dry weight {e.g., about

26 mg/kg dry weight},
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Food Compositions

10048 The agricultural marc described herein is incorporated inte food compositions. In
some erobodirnents, the food composition comprises agricultural roarc ncorporated into

chocolate.

4T} Chocolate may be produced by various methods and techniques known in the art. For
example, in some variations, the chocolate 15 produced from cocoa beans that have been
fermented, dried, roasted, and separated from their skins. The beans are ground into a cocoa
paste, then melted to form a liquor, which may be separated into cocea solids and cocoa butter,
or cooled and molded into raw chocolate. The raw chocolate may be combined with varying

amounis of additional cocoa butter to form different types of chocolate.

1048 In some variations, the food composition comprises agricultural mare incorporated
into chocolate liguor (also referred to as vnsweetened chocolate or cocoa liguor). In some
variations, the food composition comprises agricultural mare combined with one or more of
cocoa butter, cocoa powder, or cocoa solids. In certain vanations, the agricultural marc is
incorporated into chocolate, wherein the chocolate is dark chocolate, baking chocolate, milk
chocolate, sweet chocolate, semi-sweet chocolate, buttermilk chocolate, skim-milk chocolate,
rotxed dairy product chocolate, low fat chocolate, or white chocolate. In one embodiment, the
chocolate is compound chocolate. In some variations, the chocolate comprises cocoa powder,
vegetable fats, and sugar. In other variations, the chocolate compositions comprise tropical fats

or oils, such as, for example, coconut oil or palm oil.

{3049] in certain embodiments, the chocolate composition 18 tn the form of chocolate
candies, chocolate bars, chocolate chips, chocolate coatings, chocolate-flavored contfections,
chocolate-flavored compound coatings, chocolate drinks, or other chocolate-based or chocolate-
flavored products. In certain variations, the chocolate composition may be unsweetened, semi-
sweet or dark chocolate, or have unsweetened chocolate, semi-sweet chocolate, dark chocolate,

or chocolate liquor as a base composition.

{8050] In some variations, the chocolate composition comprises high-flavanol chocolate. In

certain variations, the chocolate composition contains enhanced levels of flavanols. Thus, in

J
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certain variations, agricultural marc s incorporated into high-tlavanol chocolate-based products,

ot have a high-flavanol chocolate as a base composition,

{8051} Iu certain embodiments, the food compositions may further include one or roore
additional ingredients. In some variations, the chocolate compositions further include sugar,
cocoa butter, milk or milk products, vegetable fats, color additives, flavor extracts {e.g., vanilla),
emulsifiers, vitamins, minerals, inulin, digtary fiber, artificial sweeteners, intense sweeteners,
sugar alcohols, and/or any other ingredients commonly used in the art in making chocolate
composttions. Examples of other suitable tngredients may include, but are not hmited to, nuts,
creams, caramels, fillings, nut butters, chicory root, or toffees. In another variation, the
chocolate composition further includes almonds, cocos nibs, sea salt, smoked salt, and/or dried
cherries. Any combination of the additional ingredients described herein may be present in the

food composition.

[6052] In some embodiments wherein the food composition is a chocolate composition, the
chocolate composition has an average particle size of between 5 microns and 40 microns. In
some variations, the chocolate composition has a particle size of between 5 microns and about 10
ricrons, between 5 microns and 15 microns, between S microns and 20 microns, between 10
microns and 15 microns, between 10 microns and 20 microns, between 10 microns and 25
microns, between 15 microns and 20 microns, between 15 microns and 25 microns, between 13

microns and 30 microns,

{3053) In some embodiments, the food composition comprises a base food coated and/or
filled with the chocolate compositions incorporating agricultural marc as described herein. For
example, in some variations, the food composition 18 a food product with a chocolate coating,
wherein the chocolate coating comprises agricultural marce incorporated into the chocolate. In
other variations, the food composition s a food product with a chocolate filling, wherein the
chocolate filling comprises agricultural marc incorporated into the chocolate. In certain
embodiments, food products which may be coated or filled with a chocolate composition
comprising agricultural marc include confectionary products, breads, pastries, snacks, ice cream,
candies, wafers, nuts, chips, pretzels, fruits, cookies, cakes, nuiritional supplements {e.g., fiber

supplements), or any other type of food product.
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{8054] In other aspects, provided are articles of manufacture comprising the food
composttions of the present disclosure 1o suttable packaging. In sorve erobodiments, the articles

of manufacture further comprises a label {e.g., nutritional label).
Marc confent

{3055] in some embodiments, the agricultural marc is present in an amount of at least 0.5%,
at least 1%, at least 5%, at least 10%, at least 15%, at least 20%, or at least 25% by weight of the
total food composition. In certain embodiments, the agricultural marc 1s present in an amount of
between 5% and 10%, between 5% and 15%, between 10% and 15%, between 10% and20 %,
between 15% and 20%, between 15% and 25 %, between 15% and 30%, between 20% and 25%,
between 20% and 30%, between 25% and 30%, between 25% and 35%, between 30% and 35%,
between 30% and 40%, or between 40% and 50% by weight of the total food composition. In
some embodiments, the agricultural marc is present in an amount of about 5%, about 10%, about
15%, about 20%, about 25%, about 30%, about 35%, about 40%, or about 45% by weight of the
total composition. In one embodiment, the agricultural marc is present in an amount of about
15% by weight of the total food composition. In another embodiment, the agricultural marc is
present it an amount of less than 15% by weight of the total food composition. 1o yet another
embodiment, the agricultural marc is present in an amount of greater than 15% by weight of the

total food composition.

{B056] v some variations wherein the food composition is a chocolate composition, the
weight ratio of agricultural marc to chocolate is at least 1:10, at least 1.8, at least 1:5, at least 1:4,
at least 1:3, or at least 1:2; or between 1:10 and 1§, between 1:8 and 1.5, between 15 and 1:4,
between 1:4 and 1.3, between 1.3 and 1:2, or between 1:2 and 1.1 In some variations wherein
the food composition 1s a chocolate composition, the weight ratio of chocolate {i.e., all chocolate
ingredients tncluding chocolate liquor, cocoa butter, etc.) to agricultural mare 1s between 1.1 and
10:1 {e.g., about 1.1, about 2:1, about 3:1, about 4:1, about 51, about 6:1, about 7:1, about 8:1,
about 9.1, or about 10:1}. Iu some vanations wherein the food composition is a chocolate
composition, the weight ratio of chocolate (i.e., all chocolate ingredients including chocolate
liquor, cocoa butter, etc.) to agricultural marce s between about 2:1 and about 6:1. In one

variation wherein the food composition s a chocolate composition, the weight ratio of chocolate
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to marc is about 4:1. In other variations wherein the food compaosition is a chocolate
composttion, the weight ratio of chocolate to marc 18 between about 1.1 and about 3:1. In still
other variations wherein the food composition is a chocolate composition, the weight ratio of

chocolate to marc is between about 6:1 and about 10:1.

{60357} In some variations wherein the food composition is a chocolate composition, the
chocolate composition has a ratio of cocoa butter to marc of at least 1.2, at least 1.1, or at least
2:1; or between 1:2 and 1.1, or between 1:1 and 2:1. In some variations wherein the food
composttion 15 a chocolate composition, the weight ratio of cocoa butter to agricultural marc is
between 1.2 and 10:1 {e.g., about 1.2, about 1:1, about 2:1, about 3.1, about 4:1, about 5:1, about
6:1, about 7.1, about 8:1, about 9.1, or about 10:1}. In some variations wherein the food
composition is a chocolate composition, the weight ratio of cocoa butter to agricultural marc is
between about 1:1 and about S:1. In one vanation wherein the food composition is a chocolate

compaosttion, the weight ratio of cocoa butter to agricultural marc is about 2.3 (Ge., about 1.5:1).

{3058] in some embodiments wherein the food composition is a chocolate composition, the
chocolate composition comprises at least 5% fruit marc {e.g., berry marc) by weight of the total
composition {e.g., about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about
35%, about 40%, or about 45% by weight of the total composition). In certain embodiments
wherein the food composition is a chocolate composition, the chocolate composition comprises
fruit marce {e.g., berry marc), wherein the weight ratio of chocolate to fruit mare (e.g., berry
roarc) 1s between 1001 and 111 {e.g., between 10: 1 and 111, or between 10:1 and 2.1, between
10:1 and 3:1, between 6.1 and 1.1, between 6:1 and 21, between 6:1 and 3:1, between 4.1 and
L1, between 4:1 and 2:1, or between 4:1 and 3:1). In another embodiment, the berry marg is
present in an amount of fess than 15% by weight of the total food compostition. In yet another
embodiment, the berry marc 1s present in an amount of greater than 15% by weight of the total
food composition. In other vanations wherein the food composition is a chocolate composition,
the weight ratio of chocolate to berry marc is between about 1:1 and about 3:1. In still other
variations wherein the food composition 1s a chocolate composition, the weight ratio of chocolate

to berry marc is between about 6:1 and about 10:1.
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16059) In some embodiments wherein the food composition is a chocelate composition, the
chocolate composition comprises at least 3% blueberry rmarc by weight of the total coroposition
{e.g., about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about
40%, or about 45%). In certain embodiments wheretn the food composition 18 a chocolate
composition, the chocolate composition comprises about 15% blueberry marc by weight of the
total composition. In certain embodiments wherein the food composition 1s a chocolate
composition, the chocolate composition comprises blueberry marc, wherein the weight ratic of
chocolate to blueberry marc is between 10:1 and 1:1 {e.g., between 10:1 and 1:1, or between 10:1
and 2.1, between 10:1 and 31, between 6:1 and 1:1, between 6:1 and 2:1, between 6:1 and 31,
between 4:1 and 1:1, between 4:1 and 2:1, or between 4:1 and 3:1}. In certain embodimentis
wherein the food composition is a chocolate composition, the chocolate composition comprises
blueberry marc, wherein the weight ratio of chocolate to blueberry marc is between 6:1 and 2:1.
In certain embodiments, wherein the food composition 1s a chocolate composition, the chocolate
composition comprises blueberry marc, wherein the weight ratio of chocolate to blueberry marc

is between 6:1 and 3: 1.

{6066] In some embodiments wherein the food composition is a chocelate composition, the
chocolate corposition comprises at least 3% grape mare by weight of the total composition {e.g.,
about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about 40%, or
about 45% by weight of the total composition). In certain embodiments wherein the food
composition is a chocolate composition, the chocolate composition comprises grape marc,
wherein the weight ratio of chocolate to grape marc is between 10:1 and 1:1 {e.g., between 10:1
and 11, orbetween 10:1 and 2.1, between 101 and 3:1, between 6.1 and 1:1, between 6:1 and
2:1, between 6:1 and 3.1, between 4:1 and 1:1, between 4:1 and 2:1, orbetween 4:1 and 3:1). In
certain embodiments wherein the food composition is a chocolate composition, the chocolate
composition comprises grape marc, wherein the weight ratio of chocolate to grape marc is
between 6:1 and 2:1. In certain emwbodiments, wherein the food composition 15 a chocolate
composition, the chocolate composition comprises grape marc, wherein the weight ratio of
chocolate to grape marc is between 6:1 and 3:1. In another embodiment, the grape marc is
present i an amount of less than 15% by weight of the total food composition. In yet another
embodiment, the grape marc is present in an amount of greater than 15% by weight of the total

food composition. In other variations wheretn the food composition is a chocolate composition,
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the weight ratio of chocolate to grape marc is between about 1:1 and about 3:1. In still other
variations wherein the food composition 1s a chocolate composition, the weight ratio of chocolate

to grape marc is between about 6:1 and about 10:1.

{8061 ] in some embodiments wherein the food composition is a chocolate composition, the
chocolate composition comprises at least 5% Chardonnay marc by weight of the total
composition (e.g., about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about
35%, about 40%, or about 45% by weight of the total composition). In certain embodiments
wherein the food composition is a chocolate composition, the chocolate composition comprises
about 15% Chardonnay marc by weight of the total composition. In other embodiments, the
chocolate composition comprises Chardonnay roarc in an amount of fess than 15% by weight of
the total composition. In yvet other embodiments, the chocolate composition comprises
Chardonnay marc in an amount of greater than 15% of the total composition. In certain
embodiments, the chocolate composition comprises Chardonnay mare 10 an amount of at least
5% and less than 15% of the total composition. In other embodiments, the chocolate
composition comprises Chardonnay marc in an amount of greater than 15% and up to 37.5% by
weight of the total composition. In certain embodiments wherein the food composition is a
chocolate composition, the chocolate composition comprises Chardonuay marc, wherein the
weight ratio of chocolate to Chardonnay marc is between 25:1 and 1:1 {e.g., between 25:1 and
1 between 251 and 2:1, 25:1 and 3:1, between 10:1 and 1.1, between 10:1 and 2.1, between
10:1 and 3:1). In certain embodiments wherein the food composition is a chocolate composition,
the chocolate composition comprises Chardonnay marce, wherein the weight ratio of chocolate to
Chardonnay marc s between 10:1 and 3:1. In certain embodiments, wherein the food
composition is a chocolate composition, the chocolate composition comprises Chardonnay marg,
wherein the weight ratio of chocolate to Chardonnay marc is between 6:1 and 4:1. In other
embodiments wherein the food compoesition is a chocolate composition, the chocolate
composition comprises Chardonnay marc, wheretn the weight ratio of chocolate to Chardonnay
marc is between 1:1 and 3:1. In still other embodiments, wherein the food compositionis a
chocolate composition, the chocolate composttion comprises Chardonnay mare, wherein the

weight ratio of chocolate to Chardonnay marc is between 5:1 and 10:1.
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6062] In some embodiments wherein the food composition is a chocelate composition, the
chocolate composition comprises at least 3% Concord grape roarc by weight of the total
composition (e.g., about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about
35%, about 40%, or about 45% by weight of the total composition). In certain embodiments
wherein the food composition is a chocolate composition, the chocolate composition comprises
about 15% Concord grape marc by weight of the total composition. In certain embodiments
wherein the food composition is a chocolate composttion, the chocolate composition comprises
Concord grape marc, wherein the weight ratic of chocolate to Concord grape marc is between
251 and 1:1 {e.g., between 251 and 1.1, between 25:1 and 2:1, 25:1 and 3.1, between 10:1 and
L1, between 10:1 and 2:1, between 10:1 and 3:1). In certain embodiments wherein the food
composttion 18 a chocolate composition, the chocolate composition comprises Concord grape
mare, wherein the weight ratio of chocolate to Concord grape marc is between 10T and 3:1. In
certain embodiments wherein the food composition 13 a chocolate composition, the chocolate
composition comprises Concord grape mare, wherein the weight ratio of chocolate to Concord

grape marc 18 between ¢:1 and 4:1.

{6063] In certain embodiments, the chocolate composition is prepared using a chocolate base
composition, as described heretn. In some embodiments, the chocolate base composition
comprises an amount of polyphenols. In some variations, the weight ratio of agricultural marc to
the polyphenols in the chocolate base composition is at least 1.1, at least 3.1, at feast 5:1, at least
10:1, or at least 15:1; or between 1:1 and 3.1, between 3:1 and 5.1, between 5:1 and 10:1, or
between 10:1 and 15:1. In some embodiments, the chocolate base composition comprises an
amount of dietary fiber. In some variations, the weight ratio of agricultural marc to the dietary
fiber in the chocolate base composition 1s atleast 1:1, atleast 3.1, at least 5:1, atleast 10:1, or at
least 15:1; or between 1:1 and 3:1, between 3:1 and 5:1, between 5:1 and 101, or between 10:1

and 15:1.

{6064] In some embodiments, the chocolate composition comprises flavonoids, stitbenes,
phenolic acids, or any combivation thereof In certain embodiments, the chocolate composition
comprises flavanols {also known as flavan-3-ols). In some variations, the chocolate composition
comprises {-}gallocatechin, (-}-epigallocatechin, {(+)-catechin, {-}-epigaliocatechin gallate, {-)-

eptcatechin, {-)-epicatechin gallate, or any combination thereof. In certain variations, the
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chocolate compaosition comprises (-}-epicatechin, {+)-catechin, {-}-catechin, or any combination
thereof. In some variations, the chocolate composition comprises (~}-epicatechin tn an amount of
at least about 0.1 mg/g of the chocolate composition after defatting {e.g., at least about 0.1 mg/g,
at least about 0.5 mg/g, at least about 1.0 mg/g, at least about 1 S mg/g, at least about 2.0 mg/g,
or at least about 2.5 mg/g of the chocolate composition after defatting). In certain variations, the
chocolate composition comprises {(+)-catechin in an amount of at least about 2 mg per 30 g
serving of the chocolate composition {e.g., at least about 2 mg, at least about 5 mg, at least about
10 mg, at least about 15 mg, at least about 20 mg, at least about 30 mg, at least about 35 mg, or
at least about 40 mg per 30 g serving of the chocolate composition). In some variations, the
chocolate compaosition comprises {+)-catechin in an amount of at least about 0.01 mg/g of the
chocolate composition afier defatting (e.g., at least about 0.01 mg/g, at least about 0.05 mg/g, at
ieast about 0.1 mg/g, at least about 0.2 mg/g, at least about 0.3 mg/g, at least about 0.4 mg/g, at
ieast about 0.5 mg/g, at least about 0.6 mg/g, or at least about 0.7 mg/g of the chocolate
composition after defatting). In certain vanations, the chocolate composition comprises (+)-
catechin in an amount of at least 0.5 mg per 30 g serving of the chocolate composition {e.g., at
least about 0.5 mg, at least about 1 mg, at least about 2.5 mg, at least about 5 mg, at least about
7.5 mg, at least about 10 mg, at least about 12.5 mg, or at least about 15 mg per 30 g serving of
the chocolate composition). In some variations, the chocolate composition comprises (-}
catechin in an amount of at feast about 0.01 mg/g of the chocolate composition after defatting
{e.g., at least about 0.01 mg/g, at least about 0.05 wg/g, at least about 0.1 mg/g, at least about
(.15 mg/g, at 1east about 0.2 mg/g, or at least about 0.25 mg/g of the chocolate composition after
defatting). In certain variations, the chocolate composition comprises {(~)-catechin tn an amount
of at least 0.1 mg per 30 g serving of the chocolate composition {e.2., at least about .1 mg, at
ieast about 0.5 mg, at least about 1 mg, at least about 1 5 mg, at least about 2 mg, at least about
2.5 mg, at least about 3 mg, at least about 3.5 mg, or at least about 4 mg per 30 g serving of the

chocolate composition).

{3065] In some embodiments, the chocolate compaosition comprises cocoa flavanols and
procyanidins. Cocoa flavanols and procyanidins can be described according to their degree of
polymerization (DP), with DP1 referring to monomeric flavancls molecules and DP2 or higher
referring to oligomeric procyanidins having two or more flavanols moieties. In certain

embodiments, the chocolate composition comprises cocoa flavanols and procyanidins of DP1-7
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(e.g., DP1, DPZ DP3 DP4, DR35S DPo, DP7, or any combination thereof}. In some variations,
the chocolate composition comprises DP1, DP2, DP3, DP4, DP5, DPS, or DP7 cocoa flavanols
and procyanidins at a concentration of at least about 0.1 mg/e of the chocolate composition after
defatting {(e.g., at least about 0.1 mg/g, at least about 0.5 mg/g, at least about | mg, at least about
1.5 mg/g, at least about 2 mg/g, at least about 2.5 mg/g, at least about 3 mg/g, at least about 3.5
mg/g, or at least about 4 mg/g of the chocolate composition after defatting). In certain
embodiments, the chocolate composition comprises a total amount of coceoa flavanols {e.g., DP1-
DP7 cocoa flavanels and procyanidins) of at least about 0.5 mg/g of the chocolate composition
after defatting {e.g., at least about ¢.5 mg/g, at least about 1 mg/g, at least about 2.5 mg/g, at least
about 5 mg/g, at least about 7.5 myg/g, at least about 10 mg/g, at least about 12.5 mg/g, or at least
about 15 mg/g of the chocolate composition after defatting). In some embodiments, the
chocolate composition comprises a total amount cocoa flavanols {e.g., DP1-DP7 cocea flavanols
and procyanidingjof at least about 10 g per 30 g serving of the chocolate composition {e.g., at
least about 10 g, at least about 25g, at least about 50 g, at least about 75 g, at least about 100 g, at
ieast about 125g, at least about 150 g, at least about 175 g, at least about 200 g, at least about 225

g, or at least about 250 g per 30 g serving of the chocolate composition).

{8066] Methods of defatting chocolate compositions and measuring the presence of
flavonoids (including flavanols and procyanidins), phenolic acids, and stitbenes are known in the

art. An exemplary such method ts described 1n Example 5.

[6067] In some embodiments, the chocolate composition has a Casson viscosity of between
about 5 Potse and about 30 Poise {e.g., about § Poise, about 10 Poise, about 15 Poise, about 20
Poise, about 25 Poise, or about 30 Poise). In certain embodiments, the chocolate composition
has a Casson viscosity of between about 10 Poise and about 25 Poise. In certain embodiments,
the chocolate composition has a Casson viscosity of between about 15 Poise and about 20 Poise.
In some embodiments, the chocolate composition has a Casson yield stress value of between
about 30 dyne/cm?2 and about 60 dyne/cm?2 (e g, about 30 dyne/cm?2, about 35 dyne/ecmZ, about
40 dyoe/er2, about 45 dyoe/er?

, , about 30 dyne/om2, about 55 dyne/er2, or about 63

dyne/cm?2). In certain embodiments, the chocolate composition has a Casson yield stress value
of between about 35 dyne/om?Z and about 35 dyne/em2. In certain embodiments, the chocolate

composition has a Casson yvield stress value of between about 40 dyne/cm?2 and about 50
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dyne/cm?. Methods for measuring the viscosity and vield stress of chocolate are well-known in
the art and include, for example, the standard National Confectioners Association and Chocolate
Manufacturers Association (NCA/CMA) method for fluid chocolate as described in Baker et al.

{(2006. "Measurement of yield stress in dark chocolate using controlled stress vane method.”

Journal of texture studies 37.6 1 655-667).

[8068] In certain embodiments, provided is a food composition comprising:
between 5 and 95 wi% semi-sweet chocolate;
between 5 and SO wt% grape marc; and

between 0.5 and 40 wi% cocoa butter.

{60691 In certain embodiments, provided is a food composition comprising:
between S and 95 wit% unsweetened chocolate;
between 0.5 and 50 wi% grape marc;
between 1 and 40 wit% sugar;
between ¢.5 and 40 wt%% cocoa butter;
fess than 1 wi% emulsifiers and/or stabilizers; and

tess than 1 wi% natural flavors.

{6076} In certain embodiments, provided 1s a food composition comprising:
between 30 and 45 wi% unsweetened chocolate;
between 5 and SO wt% grape marc;
between 20 and 35 wt% sugar;
between S and 25 wt% cocoa butter;
fess than 1 wi% emulsifiers and/or stabilizers; and

less than 1 wt% natural flavors.

[8071] In certain embodiments, provided is a food composition comprising:
between 5 and 95 wit% dark chocolate;
between 0.5 and 50 wt% grape marg;
between 0 and 40 wt%s sugar,
between 0.5 and 40 wi% cocoa butter; and

less than 1 wt%s emulsifiers and/or stabilizers.
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16072} In certain embodiments, provided is a food composition comprising:
between 60 and 80 wi% dark chocolate;
between 5 and 30 wt% grape marg;
between 0.5 and 5 wi% cocoa butter; and

less than 1 wi% emulsifiers and stabilizers.

{86073] In certain embodiments, provided is a food composition comprising:
between 9 and 95 wit% chocolate liquor;
between 0.5 and 50 wt% grape marg;
between 1 and 40 wt% sugar;
between 0.5 and 40 wi% cocoa butter; and

less than 1 wt% emulsifiers and stabilizers.

[8074] In certain embodiments, provided is a food composition comprising:
hetween 30 and 40 wt% chocolate hiquor;
between 20 and 30 wi% grape marc;
between S and 35 wt%s sugar;
between S and 35 wt% cocoa butter; and

less than 1 wt% emulsifiers and/or stabilizers.

{8075] In certain embodiments, provided is a food composition comprising:
between 5 and 95 wi% high-flavanol chocolate;
between 0.5 and 50 wt% grape marg;
between O and 80 wt% semi-sweet chocolate; and

between 0.5 and 40 wi% cocoa buiter,

[8076] In certain embodiments, provided is a food composition comprising:
hetween 30 and 70 wit% high-flavanol chocolate;
between 15 and 30 wi% grape marc;
between 0 and 10 wt% semi-sweet chocolate; and

between 1 and 10 wit%6 cocoa butier,

{6077} In certain embodiments, provided 1s a food composition comprising:

[\
(¥



WO 2022/082064 PCT/US2021/055309

between 5 and 10 wit% high-flavanol chocolate;
between 10 and 25 wi% grape marc;
between 60 and 80 wi% semi-sweet chocolate; and

between 1 and 10 wt%s cocoa butter.

{6078} In one variation of the foregoing, the grape mare is a Chardonnay mare. In some
variations of the foregoing, the grape marc comprises or consists essentially of Chardonnay

mare.

16079} In some variations, the food composition has:

{i} less than 1 wi¥s of stabilizers;

{1} less than | wit% of emulsifiers;

(i} at least 10 wt% of dietary fiber;

(ivi  atleast 2 wit% of soluble fiber;

(v} at least 0.5 wt% of dietary phenol;

{vi)  atleast 0.5 wi% of flavanois;

(vit}  fruit complex aromatics at a rating of at least 1.5 or higher, as measured by
Spectrum Descriptive Analysis (SDA); for example, using the method described in Example 4 of
the present disclosure;

{viti} red fruit aromatics at a rating of at least 1.0 ot higher, as measured by SDA; for
example, using the method described in Example 4 of the present disclosure;

{ix}  cherry cordial aroratics at a rating of at least 1.1 or higher, as measured by SDA,;
for example, using the method described in Example 4 of the present disclosure,;

{x} raisin aromatic at a rating of at least 0.5 or higher, as measured by SDA; for
example, using the method described in Example 4 of the present disclosure;

{x1)  white raisin aromatics at a rating of at least 0.5 or higher, as measured by SDA;
for example, using the method described in Example 4 of the present disclosure,;

(xit} dairy complex aromatics at a rating of at least 1.0 or higher, as measured by SDA;
for exarple, using the method described in Example 4 of the present disclosure;

{xiti} dry nonfat milk aromatics at a rating of at least 1.0 or higher, as measured by

SDA; for example, using the method described in Example 4 of the present disclosure;
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(xiv} sour or acidic flavor notes at a rating of at least 3.0 or higher, as measured by
SDA; for example, using the method described in Example 4 of the present disclosure;

{xv} astringency flavor notes at a rating of 4.5 or lower, as measured by SDA,; for
example, using the method described in Example 4 of the present disclosure;

{xvi} bitter flavor notes at a rating of 2.5 or lower, as measured by SDA; for example,
using the method described in Example 4 of the present disclosure;

{xvii} sweet flavor notes at a rating of at least 6.0 or higher, as measured by SDA; for
example, using the method described in Example 4 of the present disclosure;

{xviii} fruity or total fruit aromatic attributes at a rating of at least 0.5 or higher {e.g., at
least 0.5, at least 1.0, at least 1.5, at least 2.0, or at least 2.5 or higher}, as measured using the
method described in Examples 7 and 8 of the present disclosure;

{xix) grape aromatic attributes at a rating of at {east 1.0 or higher (e.g., at least 1.0, at
ieast 1.5, at least 2.0, or at least 2.5 or higher}, as measured using the method described in
Example 8 of the present disclosure;

(xx) grape aromatic attributes at a rating of 1.0 or lower {e.g., 1.0 or lower, or 0.5 or
lower), as measured using the method described in Example 8 of the present disclosure;

{xx1) blueberry aromatic attributes at a rating of 0.5 or higher {e.g., at least 0.5, at least
1.0, at feast 1.5, at least 2.0, or at feast 2.5 or higher), as measured using the wethod described n
Example 8 of the present disclosure;

{xx11} pleasant mouthfeel atiributes at a rating of at least 1.0 or higher {e.g., at least 1.0,
at least 1.5, at least 2.0, or at least 2.5 or higher), as measured using the method described in
Examples 7 and § of the present disclosure;

{xxii1) bitter taste attributes at a rating of 2.5 or lower {e.g., 2.5 or lower, 2.0 or lower,
1.5 or lower, or 1.0 or lower), as measured using the method described in Examples 7 and 8 of
the present disclosure;

{xxiv) sweet taste attributes at a rating of at least 1.0 or higher {(e.g., at least 1.0, at least
1.5, at feast 2.0, or at least 2.5 or higher), as measured using the method described in Examples 7
and 8 of the present disclosure;

{xxv) sour taste aftributes at a rating of at least 0.5 or igher {e.g., at least 0.5, at least
1.0, atleast 1.5, at least 2.0, or at least 2.5 or higher}, as measured using the method described in

Examples 7 and § of the present disclosure;
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(xxvi} an average shelf life of at least & months, at least 10 months, at least 12 months, or
at least 18 months, or between & months and 24 months;

{xxvii} a total caloric content of less than 560 calories per 100 g

{xxviit}a total caloric content of less than 500 calories per 100 g;

{xxix} atotal caloric content of less than 400 calories per 100 g;

{xxx) a fiber content of at least 10%, at least 15%, or at least 20% by weight, or between
5% and 20% by weight of the total composition,

{xxxi} a sugar content of less than 35%, less than 30%, less than 25%, less than 20%, or
{ess than 15% by weight of the total composttion; or

(xxxii} a cacac content of at least 60%, at least 65%, at least 70%, at least 75%, at least

8(%, at least B5%, at feast 90%, or at least 99%,
or any combination of the foregoing (-0l ).

G080 In some variations of the foregoing, the amounts by weight {e.g., “wt%4”) are based on

the weight of the total composition.

{3081] in some variations of the foregoing, aromatics and flavors are rated on the Spectrum
Descriptive Analysis {SDA} scale ranging from 0 to 15, as described herein. An exemplary

method for evaluating aromatics and flavors on the SDA scale 15 described in Example 4.

{6082} In some variations of the foregoing, aromatics and flavors are rated on a scale of 0 to
4 using a sensory evaluation method. For example, in one such method, a group of six panelists
of varying ages and genders with 10-20+ years’ professional experience in the food or dietary
supplement industry are used to determineg the sensory attributes of food products {e.g.,
chocolates) employing a modified quantitative descriptive analysis. At least twelve flavor
atiributes from three flavor categories may be evaluated including: 1) retronasal aroma (seven
attributes; in-mouth), 2) basic taste (four tastes; bitter, sweet, salty, sour); 3) mouthfeel —
astringency {pleasant mouthfeel). Exemplary favor atiributes which may be evaluated are shown
in Tables 1A-1C. The panelists are asked to taste each food product {e.g., chocolate) and asked
to score each flavor attribute on a nine-point scale from 0 to 4, in which 0 = vot observable, 1 =
weak intensity, 2 = moderate intensity, 3 = strong intensity, and 4 = extreme intensity {in 0.5

increments). First, the control food product {e.g., chocolate) 1s evaluated and scored for all
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twelve flavor attributes. Then, each test food product {e.g., chocolate)} is evaluated, and the

panelists are asked to score the test food product’s flavor attributes in relation to the intensity of

the same flavor attribute in the control food product(s). For palate cleansing, breaks are taken in

between each flavor evaluation.

Table 1A, Seven exemplary aroma attributes (Retronasal- in-mouth).

Retronasal Aroma

References

Definitions

Cocoa

Roasted cacao nibs

Aroma associgted with roasted cacao
nibs

Total Fruit

Canned mixed fruit (Dole)

Aroma associated with fruity
characteristics

Blueberry Dried blueberries Aroma associated with blueberries
Grape Grape juice {Welch's) Aroma associated with grape juice
Roasty Roasted coffes beauns Aroma associated with roasted foods
Nutty Almonds Aroma associated with nuts
Caramelized Brown sugar Arora associated with brown sugar

Table 1B. Four basic tastes.

Taste References Definitions

Sour 0.4% citric acid solution Taste associated with citric acid solution
Bitter (.02% caffeine solution Taste associated with caffeine solution
Sweet 6% sucrose solution Taste associaied with sucrose solution
Salty (.5% Na(l solution Taste associated with salt solution

Table 1, Exemplary mouthfeel attribute.

BMouthieel

References

Definitions

Astringency

0.4% Alum solution

Puckering/ drying mouthfeel
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{6083] In one embodiment, provided herein is a food composition comprising chocolate and
fruit mare, wherein (a) the fruit yarc i3 present in an amount of between about 5% and about
40% by weight of the total composition, or (b} the weight ratio of chocolate to fruit marc is
between about 10:1 and about 1:1; and wherein the food composition has: (1) total truit aromatic
attributes at a rating of at least 0.5 or higher on a scale of 0 to 4; (i1} bitter taste attributes at a
rating of 2.5 or lower on g scale of 0 to 4; and (111) sweet taste attributes at a rating of at least 1.0
or higher on a scale of 0 to 4. In some variations of the foregoing, the food composition further
has pleasant mouthfeel attributes at a rating of at least 1.0 or higher on a scale of 0 t0 4. In some
variations of the foregoing, the food composition comprises 4 total aroount of DP1-DP7 cocoa
flavanols and procyaniding of at least about 100 mg per 30 g serving of the chocolate
composttion. In additional variations of the foregoing, the food composition has an average
particle size of between 5 microns and 40 microns. In still additional variations of the foregoing,
the food composition comprises sugar {e.g., sucrose) in an amnount of between 15% and 35% by
weight of the total composition. In yet additional variations of the foregotng, the food
composition comprises cocoa butter in an arnount of between 10% and 35% by weight of the
total composition. In certain variations, the aromatic, taste, mouthfeel, and/or flavor attributes of
the food composition are rated on a scale of 0 to 4 using a sensory evaluation method described

herewn (e.g., the sensory evaluation methods describes in Example 7 and Example 8).

[6084] In another ernbodiment, provided herein is a food composition comprising chocolate
and berry marc, wherein (a) the berry marc is present in an amount of between about 5% and
about 40% by weight of the total composition, or {(b) the weight ratio of chocolate to berry marc
is between about 10:1 and about 1:1; and wherein the food composition has: (1} total fruit
aromatic attributes at a rating of at least 0.5 or higher on a scale of 0 to 4; (1) bitter taste
atiributes at a rating of 2.5 or lower on a scale of § to 4; and (311} sweet taste atiributes at a rating
of at least 1.0 or higher on a scale of O to 4. In some vanations of the foregoing, the food
composttion further has pleasant mouthfeel attributes at a rating of at least 1.0 or ligheron a
scale of 0 to 4. In some vanations of the foregoing, the food composition comprises a total
amount of DPI-DP7 cocoa flavanols and procyanidins of at feast about 100 mg per 30 g serving
of the chocolate composition. In additional variations of the foregoing, the food composition has
an average particle size of between 5 microns and 40 nucrons. In still additional variations of the

foregoing, the food composition comprises sugar {e. 2., sucrose) in an amount of between 15%
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and 35% by weight of the total composition. In yet additional vanations of the foregoing, the
food composition comprises cocoa butter in an amount of between 10% and 35% by weight of
the total composition. In certain variations, the aromatic, taste, mouthfeel, and/or flavor attributes
of the food composition are rated on a scale of 0 1o 4 using a sensory evaluation method

described herein {e.g., the sensory evaluation methods describes in Example 7 and Example 8).

{0085 In another embodiment, provided herein is a food composition comprising chocolate
and grape marc, wherein {a) the grape marc is present in an amount of between about 5% and
about 40% by weight of the total composition, or (b} the weight ratio of chocolate to grape marc
is between about 10:1 and about 1:1; and wherein the food compaosition has: (1) total fruit
aromatic attributes at a rating of at least .5 or higher on 4 scale of 0 to 4; (1) bitter taste
attributes at a rating of 2.5 or lower on a scale of 0 to 4; and (111} sweet taste atiributes at a rating
of at feast 1.0 or higher on a scale of 0 to 4. In some variations of the foregoing, the food
composition further has pleasant mouthfeel attributes at a rating of at least 1.0 or higherona
scale of 0 to 4. In some variations of the foregoing, the food composition comprises a total
amount of DPT-DP7 cocoa flavanols and procyanidins of at feast about 100 mg per 30 g serving
of the chocolate composition. In additional variations of the foregoing, the food composition has
an average particle size of between 5 microns and 40 microns. In still additional variations of the
foregoing, the food composition comprises sugar {e.g., sucrose) in an amount of between 15%
and 35% by weight of the total composition. In yet additional vaniations of the foregoing, the
tood composition comprises cocoa butter in an amount of between 10% and 35% by weight of
the total composition. In certain vanations, the aromatic, taste, mouthfeel, and/or flavor atiributes
of the food composition are rated on a scale of 0 to 4 using a sensory evaluation method

described herein {e.g., the sensory evaluation methods describes in Example 7 and Example 8).

{6086] In another embodiment, provided herein is a food composition comprising chocolate
and Chardonnay mare, wherein (a) the Chardonnay marc 18 present in an arount of between
about 5% and about 40% by weight of the total composition, or (b} the weight ratio of chocolate
to Chardonnay marc 13 between about 101 and about 1:1; and wherein the food composition has:
(1) total fruit aromatic attributes at a rating of at least 0.5 or higher on a scale of 0 to 4; (i1) bitter
taste attributes at a rating of 1.5 or lower on a scale of 0 to 4; (ii1) sweet taste attributes at a rating

of at least 1.0 or higher on a scale of O to 4. In some vanations of the foregoing, the food
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composition further has pleasant mouthfeel attributes at a rating of at least 1.0 or higheron a
scale of 0 to 4. In certain variations of the foregoing, the food composition further has grape
aromatic attributes at a rating of 1.0 or lower on a scale of 0 to 4. In some variations of the
foregoing, the food composition comprises a total amount of DP1-DP7 cocoa flavanols and
procyanidins of at least about 100 mg per 30 g serving of the chocolate composition. In
additional variations of the foregoing, the food composition has an average particle size of
between S microns and 40 microns. In still additional variations of the foregoing, the food
composition comprises sugar {(e.g., sucrose) in an amount of between 15% and 35% by weight of
the total composition. In yet additional variations of the foregoing, the food composition
comprises cocoa butter in an amount of between 10% and 35% by weight of the total
composttion. In certain varations, the aromatic, taste, mouthfeel, and/or flavor atiributes of the
food composition are rated on a scale of 0 10 4 using a sensory evaluation method described

herein (e.g., the sensory evaluation methods describes in Example 7 and Example §).

{6087] In another embodiment, provided herein is a food composition comprising chocolate
and Chardonnay marce, wherein (a) the Chardonnay mare is present in an amount of between
about 10% and about 20% by weight of the total composition, or {b) the weight ratio of chocolate
to Chardonnay marc 13 between about 6.1 and about 3:1; and wherein the food composition has:
(1) total fruit aromatic attributes at a rating of between 1.0 and 2.0 on a scale of 0 to 4; (i1) bitter
taste atiributes of 1.5 or less on a scale of 010 4; (311) sweet taste atiributes at a rating of at least
1.5 or greater on a scale of 0 to 4, and (iv} grape aromatic atiributes at a rating of 1.0 or lower on
a scale of 0 to 4. In some variations of the foregoing, the food composition further has pleasant
mouthfeel attributes at a rating of between 2.0 and 3.5 on a scale of 0 to 4. In some variations of
the foregoing, the food composition comprises a total arnount of DP1-DP7 cocoa flavanols and
procyanidins of at least about 100 mg per 30 g serving of the chocolate composition. In
additional variations of the foregoing, the food composition has an average particie size of
between 30 microns and 45 microns. To still additional vanations of the foregoing, the food
composition comprises sugar {e.g., sucrose} in an amount of 30% or lower by weight of the total
composition. Io yet additional variations of the foregoing, the food composition comprises
cocoa butter in an amount of between 25% and 30% by weight of the total composttion. In

certain variations, the aromatic, taste, mouthfeel, and/or lavor attributes of the food composition
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are rated on a scale of 0 to 4 using a sensory evaluation method described herein {e.g., the

~r

sensory evaluation methods describes in Example 7 and Exampie §).

{80838] In another embodiment, provided herein 13 a food composition comprising chocolate
and Concord grape marc, wherein (a} the Concord grape marc is present in an amount of
between about 10% and about 20% by weight of the total composition, or (b} the weight ratio of
chocolate to Concord grape marc is between about 6:1 and about 3:1; and wheretn the food
composition has: (1) total fruit aromatic attributes at a rating of between 1.5 and 2.5 on a scale of
0 to 4; (i1) bitter taste attributes of 1.5 or less on a scale of 0 to 4, (i) sweet taste attribuies at a
rating of at least 1.5 or greater on a scale of 0 to 4, and {iv) has grape aromatic attributes at a
rating of between 1.5 and 2.5 ou a scale of G to 4. To some variations of the foregoing, the food
composition further has pleasant mouthtee! atiributes at a rating of between 20 and 3.0 ona

g, the food composition comprises a total

scale of 0 to 4. In some vanations of the foregom
amount of DP1-DP7 cocea flavanols and procyanidins of at least about 100 mg per 30 g serving
of the chocolate composition. In additional variations of the foregoing, the food composition has
an average particle size of between 30 microns and 45 microns. In still additional vanations of
the foregoing, the food composition comprises sugar {e.g., sucrose) in an amount of 30% or
lower by weight of the total composition. In yet additional variations of the foregoing, the food
composition comprises cocoa butter in an amount of between 25% and 30% by weight of the
total composition. [n certain vanations, the aromatic, taste, mouthfeel, and/or flavor atiributes of
the food composition are rated on a scale of O to 4 using a sensory evaluation method described

herein (e.g., the sensory evaluation methods describes in Example 7 and Example 8).

6089] In another embodiment, provided herein 18 a food composition comprising chocolate
and blueberry marc, wherein (a) the blueberry marc is present in an amount of between about
10% and about 20% by weight of the total composition, or (b} the weight ratio of chocolate to
blueberry marc is between about 6:1 and about 3:1; and wherein the food composition has: (1)
total fruit aromatic attributes at a rating of between 1.5 and 2.5 on a scale of 0 to 4; (1) bitter
taste attributes of 1.5 or less on a scale of 0 to 4; (111} sweet taste attributes at a rating of at least
1.5 or greater on a scale of G to 4; and (iv) blueberry aromatic attributes at a rating of between
1.5 and 2.5 on a scale of 0 to 4. In some variations of the foregoing, the tood composition

further has pleasant mouthfeel attributes at a rating of between 2.0 and 3.0 on a scale of 0 10 4.
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In some variations of the foregoing, the food composition comprises a total amount of DP1-DP7
cocoa flavanols and procyaniding of at least about 100 mg per 30 g serving of the chocolate
composition. In additional variations of the foregoing, the food composition has an average
particle size of between 30 microns and 45 microns. In still additional variations of the
foregoing, the food composition comprises sugar {e.g., sucrose) in an amount of 30% or lower by
weight of the total composition. In yet additional variations of the foregoing, the tfood
composition comprises cocoa butter in an amount of between 25% and 30% by weight of the
total composition. In certain variations, the aromatic, taste, mouthteel, and/or flavor attributes of
the food composition are rated on a scale of 0 to 4 using a sensory evaluation method described

herein {e.g., the sensory evaluation methods describes in Example 7 and Example 8}

{609¢] In another embodiment, provided herein is a food composition comprising chocolate
and Chardonnay marc, wherein {(a) the Chardonnay marc is present in an amount of between
about 10% and about 20% by weight of the total composition, or (b} the weight ratio of chocolate
to Chardonnay mare 1s between about &1 and about 3:1; and wherein the food composition has:
(i} aromatic attributes comprising fruit complex, brown fruit, raisin, red fruit, or any combination
thereof, each independently at a rating of 0.5 or higher on a scale of 0 to 15; (it} astringency

2.5 or lower on a scale of 0 to 15; and (1v) has sweet flavor notes at a rating of between 6.0 and
10.0 on a scale of G 1o 15, In some variations of the foregoing, the food composition further has
sour flavor notes at a rating of between about 2.5 and about 4 S onascaleof 0 to 15 In
additional variations of the foregoing, the food composition further has vanillin aromatic notes at
a rating of at feast 0.5 or higher on a scale of ¢ to 15, In vet additional variations of the
foregoing, the food composition further has (1) hardness with incisors at a rating of between 9.0
and 13.0 on a scale of 0 to 15; (11) snap at a rating of between 9.0 and 12.0 on a scale of G to 15;
(ii1) fracturable at a rating of between 5.5 and 8.0 on a scale of O to 15; {iv) rate of melt ata
rating of between 6.5 and 8.5; and/or (v} chalky mouthcoat at a rating of between 3.0 and 5.0 on
a scale of O to 15, In some variations of the foregoing, the food compoesition comprises a total
amount of DPI-DP7 cocoa flavanols and procyanidins of at feast about 100 mg per 30 g serving
of the chocolate composition. In certain variations of the foregoing, the tood composition
comprises a total amount of DP1-DP7 cocoa flavanols and procyanidins of between 200 mg and

300 mg per 30 g serving of the chocolate composition. In additional variations of the foregoing,
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the food composition has an average particle size of between 30 microns and 40 microns. In still
additional vartations of the foregoing, the tood composition comprises sugar {e.g., sucrose) in an
amount of 30% or lower by weight of the total composition. In yet additional variations of the
foregoing, the food composition comprises cocoa butter in an ammount of between 15% and 25%
by weight of the total composition. In certain variations, the aromatic, taste, mouthfeel, and/or
flavor attributes of the food composition are rated on a scale of 0 to 15 using Spectrum

Drescriptive Analysis as described herein {e.g., Spectrum Descriptive Analysis ).

{8091} In another embodiment, provided herein 13 a food composition comprising chocolate
and Chardonnay marc, wherein (a) the Chardonnay marc is present in an amount of between
about 10% and about 20% by weight of the total composition, or {b) the weight ratio of chocolate
to Chardonnay marc is between about 6:1 and about 3:1; and wherein the food composition has:
(1} fruity complex notes at a rating of between 2.0 and 3.0 on a scale of O to 15; (i1} brown fruit
notes at a rating of between 0.5 and 1.0 on a scale of 0 to 15; (i11) ratsin notes at a rating of
between 0.5 and 1.0 on a scale of 0 to 1S, (iv) red fruit notes at a rating of between 1 S and 2.0
on a scale of O to 15; (v} astringency flavor notes at a rating of 5.0 or lower on a scale of 0 to 15,
(ii1) bitter flavor notes at a rating of 2.5 or lower on a scale of 0 to 15; and {(iv) has sweet flavor
notes at a rating of between 7.5 and 8.5 on a scale of 0 to 15, In some variations of the
foregoing, the food composition further has sour flavor notes at a rating of between about 2.5 and
about 3.5 on a scale of 0 to 1S, In additional variations of the foregoing, the food composition
turther has vanillin aromatic notes at a rating of at between 0.5 and 1 Sonascaleof 1 to 15 In
yet additional variations of the foregoing, the food composition further has (i) hardness with

incisors at a rating of between 9.5 and 11.0 on a scale of G to 15; (i1} snap at a rating of between
9.5 and 11.0 on a scale of 0 to 15; (in) fracturable at a rating of between 5.5 and 6.5 on a scale of
0 to 15; (iv) rate of melt at a rating of between 7.0 and & 5, and/or (v} chalky mouthcoat at a
rating of between 3.5 and 4.5 on a scale of 0 to 15, In some variations of the foregoing, the food
composition comprises a total amount of DP1-DP7 cocoa flavanols and procyanidins of between
200 mg and 300 mg per 30 ¢ serving of the chocolate composition. In one variation of the
foregoing, the food composition corprises a total armount of DP1-DP7 cocoa flavanols and
procyanidins of between 250 mg and 270 mg per 30 g serving of the chocolate composition. In
additional variations of the foregoing, the food composition has an average particle size of

between 30 microns and 40 microns. In still additional variations of the foregoing, the food
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composition comprises sugar {e.g., sucrose) in an amount of between about 25% and about 30%
by weight of the total composition. In vet additional variations of the foregoing, the food
compaosttion comprises cocoa butter in an amount of between 20% and 25% by weight of the
total composition. In certain variations, the aromatic, taste, mouthteel, and/or flavor attributes of
the food composition are rated on a scale of O to 15 using Spectrum Descriptive Analysis as

described herein (e.g., Spectrum Descriptive Analysis ).
Sensory Attributes

{6092} In some embodiments, the agricultural marc imparts certain sensory attributes to the
food composition into which 1t 13 tncorporated. In further embodiments, the food composition
comprising agricultural marc has altered sensory attributes as compared to a food composition

{acking agricultural marc.

{6093} In some embodiments wherein the food composition 13 a chocolate composition, the
chocolate composition is prepared by incorporating agricultural marc into chocolate base
compostition, as described herein. In certain embodiments, the chocolate composition
comprising agricuttural marc has altered sensory attributes as compared o a chocolate
composttion prepared using the same chocolate base composition and lacking agricultural marc.
In some variations, the chocolate composition lacking agricultural warc cousists of the same
ingredients in the same relative amounts as the chocolate composition comprising the
agricultural warc except for s lack of agricultural marc. In certain embodiments, the chocolate
composition comprising agricultural marc has increased fruity {(e.g., total fruit) aromatic
attributes, increased grape aromatic attributes, decreased bitter taste atiributes, and/or increased
sour taste attributes compared o a chocolate composition produced from the same chocolate
base composition and lacking agricultural mare. In some embodiments, which may be combined
with the foregoing, the chocolate composition comprising agricultural marc has the same or
similar grape aromatic attributes, pleasant mouthfeel attributes, bitter taste attributes, and/or
sweet taste atiributes compared to a chocolate composition produced from the same chocolate
base composition and lacking agricultural marc. Aromatic, mouthfeel, and taste attributes of

chocolate may be evaluated by any suitable means known in the art including, for example
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Spectrum Descriptive Analysis (SDA). Exemplary methods for evaluating aromatic, mouthfeel,

and taste attributes of chocolate are described 1o Examples 4, 7, and 8 of the present disclosure.

{8094] In some embodiments, the food composition is a chocolate composition produced
from a chocolate base composition, wherein the chocolate composition comprises at least 5%
fruit marce {e.g., berry marc) by weight of the total composition {e.g., about 5%, about 10%,
about 15%, about 20%, about 25%, about 30%, about 35%, about 40%, or about 45%:3, and
wherein the chocolate composition has increased fruity {e.g., total fruit) aromatic attributes,
similar or decreased bitter taste attributes, similar or increased sour taste attributes, sumilar
pleasant mouthfeel attributes, and/or sweet taste attributes compared to a chocolate compostition
produced from the same chocolate base composition and lacking agricultural mare. In certain
embodiments, the food compesition is a chocolate compeosition produced from a chocolate base
composition, wherein the chocolate composition comprises fruit marc {e.g., berry marc), wherein
the weight ratio of chocolate to fruit marc {e.g., berry marc} is between 251 and 1.1 {e.g.,
between 25:1 and 11, between 25:1 and 2:1, 25:1 and 3.1, between 10:1 and 1.1, between 10:1
and 2:1, between 10:1 and 3:1), and wherein the chocolate composition has increased fruity {e.g.,
total fruit) aromatic attributes, similar or decreased bitter taste attributes, similar or increased
sour taste atiributes, similar pleasant mouthfeel attributes, and/or similar sweet taste attributes
compared to a chocolate composition produced from the same chocolate base composition and

{acking agricultural marc.

{6095 In some embodiments, the food composition 18 a chocolate composition produced
from a chocolate base composition, wherein the chocolate composition comprises at least 5%
grape marc by weight of the total composition {e.g., about 5%, about 10%, about 15%, about
20%, about 25%, about 30%, about 35%, about 40%, or about 459}, and wherein the chocolate
composition has increased fruity {e.g., total fruit) aromatic attributes, similar or increased grape
aromatic attributes, similar or decreased bitter tasie attributes, increased sour taste attributes,
similar pleasant mouthfee! attributes, and/or similar sweet taste attributes compared to a
chocolate composition produced from the same chocolate base composition and lacking grape
marc. In certain embodiments, the food composition is a chocolate composition produced from a
chocolate base composition, wherein the chocolate composition comprises grape mare, wherein

the weight ratio of chocolate to grape marc 13 between 25:1 and 1.1 {e.g., between 251 and 1.1,
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between 25:1 and 2:1, 25:1 and 3:1, between 10:1 and 1:1, between 10:1 and 2:1, between 10:1
and 3:1}, and wherein the chocolate composition has increased fruity {e.g., total fruit) aromatic
attributes, similar or increased grape aromatic attributes, similar or decreased bitter taste
attributes, or increased sour taste attributes, simular pleasant mouthfeel attributes, and/or similar
sweet taste attributes compared to a chocolate composition produced from the same chocolate

base composition and lacking grape marc.

[6096] In some embodiments, the food composition 1s a chocolate composition produced
from a chocolate base composition, wherein the chocolate composition comprises at least 5%
Chardonnay marc by weight of the total composition {e.g., about 5%, about 10%, about 15%,
about 20%, about 25%, about 30%, about 35%, about 40%, or about 43%), and wherein the
chocolate composition has increased fruity {e.g., total fruit) aromatic attributes, similar grape
aromatic attributes, decreased bitter taste attributes, increased sour taste attributes, similar
pleasant mouthfeel attributes, and/or similar sweet taste attributes compared {0 a chocolate
composition produced from the same chocolate base composition and lacking Chardonnay marc.
In one embodiment, the food composition is a chocolate composition produced from a chocolate
base composition, wherein the chocolate composition comprises about 15% Chardonnay marc by
weight of the total composition, and wherein the chocolate composition has increased fruity
{e.g., total fruit) aromatic attributes, sinular grape aromatic attributes, decreased bitter taste
attributes, increased sour taste atiributes, similar pleasant mouthfeel attributes, and similar sweet
taste attributes compared to a chocolate composition produced from the same chocolate base
composition and lacking Chardonnay marc. In certain embodiments, the food composition is a
chocolate composition produced from a chocolate base composition, wherein the chocolate
composition comprises Chardonnay mare, wherein the weight ratio of chocolate to Chardonnay
marc 18 between 25:1 and 1.1 (e.g., between 25:1 and 1.1, between 25:1 and 2:1, 25:1 and 3:1,
between 10:1 and 1:1, between 10:1 and 2:1, between 10:1 and 3.1, between 6:1 and 3.1, or
between 6:1 and 4:1), and wherein the chocolate composition has increased fruity {e.g., total
fruit) aromatic attributes, similar grape aromatic attributes, decreased bitter taste atiributes,
increased sour taste attnibutes, similar pleasant mouthfeel atiributes, and/or similar sweet tasie
atiributes compared to a chocolate composition produced from the same chocolate base
composition and lacking Chardonnay marc. In one embodiment, the food composition is a

chocolate composition produced from a chocolate base composition, wherein the chocolate
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composition comprises Chardonnay marc, wherein the weight ratio of chocolate to Chardonnay
mare is between 10:1 and 3.1, and wherein the chocolate composition has increased fruity {(e.g.,
total fruit) aromatic attributes, decreased bitter taste atiributes, increased sour taste attributes,

similar pleasant moouthfeel attributes, and simtlar sweet taste attributes compared to a chocolate

composition produced from the same chocolate base composition and facking Chardonnay marc.

{8097] In some embodiments, the food composition is a chocolate composition produced
from a chocolate base composition, wherein the chocolate composition comprises at least 5%
Concord grape marc by weight of the total coraposition {e.g., about 5%, about 10%, about 15%,
about 20%, about 25%, about 30%, about 35%, about 40%, or about 45%;), and wherein the
chocolate composition has increased fruity {e.g., total fruit) avomatic attributes, increased grape
aromatic attributes, similar bitter taste attributes, increased sour taste attributes, similar pleasant
mouthfeel attributes, and/or similar sweet taste attributes compared to a chocolate composition
produced from the same chocolate base composition and facking Concord grape marc. In one
embodiment, the food composition 15 a chocolate composition produced from a chocolate base
composition, wherein the chocolate composition comprises about 15% Concord grape marc by
weight of the total composition, and wherein the chocolate composition has increased fruity
{e.g., total fruit) aromatic attributes, increased grape aromatic attributes, sumilar bitter taste
attributes, increased sour taste atiributes, similar pleasant mouthfeel attributes, and similar sweet
taste attributes compared to a chocolate composition produced from the same chocolate base
composition and lacking Concord grape marc. In certain embodiments, the food composition is a
chocolate composition produced from a chocolate base composition, wherein the chocolate
compaosttion comprises Concord grape marc, wherein the weight ratio of chocolate to Concord
grape marc 1s between 251 and 1:1 {e.g, between 25:1 and 1:1, between 25:1 and 2:1, 25:1 and
3:1, between 10:1 and 1.1, between 10:1 and 2:1, between 10:1 and 3:1, between 6:1 and 3:1, or
between 0:1 and 4:1), and wherein the chocolate composition has increased fruity (e.g., total
frunt) aromatic attributes, increased grape aromatic atintbutes, similar bitter taste atiributes,
increased sour taste attributes, similar pleasant mouthfeel attributes, and/or similar sweet taste
attributes compared to a chocolate composition produced from the same chocolate base
composition and lacking Concord grape marc. In one embodiment, the food composition is a
chocolate composition produced from a chocolate base composition, wherein the chocolate

compaosttion comprises Concord grape marc, wherein the weight ratio of chocolate to Concord
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grape marc is between 6:1 and 4:1, and wherein the chocolate composition has increased fruity
{e.g., total fruit) aromatic attributes, increased grape aromatic attributes, sumilar bitter taste
attributes, increased sour taste atiributes, similar pleasant mouthfeel attributes, and similar sweet
taste attributes compared to a chocolate composition produced from the same chocolate base

composition and facking Concord grape marc.

[6098] In some embodiments, the food composition is a chocolate composition produced
from a chocolate base composition, wherein the chocolate composition comprises at least 5%
blueberry marc by weight of the total composition {e.g., about 5%, about 10%, about 15%, about
20%, about 25%, about 30%, about 35%, about 40%, or about 45%), and wherein the chocolate
composition has increased fruity (e.g., total fruit) aromatic attributes, increased blueberry
aromatic attributes, similar bitter taste attributes, increased sour taste attributes, similar pleasant
mouthfeel attributes, and/or similar sweet taste attributes compared to a chocolate composition
produced from the same chocolate base composition and facking blueberry marc. In one
embodiment, the food composition 15 a chocolate composition produced from a chocolate base
composition, wherein the chocolate composition comprises about 15% blueberry mare by weight
of the total composition, and wherein the chocolate composition has increased fruity {e.g., total
frunt) aromatic attributes, increased blueberry aromatic atiributes, simifar bitter taste atiributes,
increased sour taste attributes, similar pleasant mouthfeel attributes, and similar sweet taste
attributes compared to a chocolate composition produced from the same chocolate base
composition and lacking blueberry marc. In certain embodiments, the food composition is a
chocolate composition produced from a chocolate base composition, wherein the chocolate
composition comprises blugberry marc, wherein the weight ratio of chocolate to blueberry mare
is between 25:1 and 1:1 {e.g., between 25:1 and 11, between 25:1 and 2:1, 25:1 and 31,
between 10:1 and 1.1, between 10:1 and 2.1, between 10:1 and 3:1, between 6:1 and 3.1, or
between 0:1 and 4:1), and wherein the chocolate composition has increased fruity (e.g., total
frunt) aromatic attributes, increased blueberry aromatic atiributes, simifar bitter taste attributes,
increased sour taste attributes, similar pleasant mouthfeel attributes, and/or similar sweet taste
attributes compared to a chocolate composition produced from the same chocolate base
composition and facking blueberry marc. In one embodiment, the food composition is a
chocolate composition produced from a chocolate base composition, wheretn the chocolate

composition comprises blueberry marc, wherein the weight ratio of chocolate to blueberry mare
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is between 6:1 and 4.1, and wherein the chocolate composition has increased fruity {e.g., total
frunt) aromatic attributes, increased blueberry aromatic atiributes, simifar bitter taste attributes,
increased sour taste attributes, similar pleasant mouthfeel attributes, and similar sweet taste
attributes compared to a chocolate composition produced frorm the same chocolate base

composition and lfacking blueberry marc,
Methods to Manufacture the Food Compeositions

{8099] In other aspects, provided are methods for preparing the food compositions described
herein that incorporate agricultural marc. 1n some embodiments, the method comprises
combining an agricultural marc with a base composition. In some variations, the agricultural
marc may be mixed into a base food composition. In other variations, the agricultural marc may

be combined with one or more ingredients of the base food composition.
&

{0100} For exampie, in the context of chocolate production, in one variation, agricultural
mare may be tncorporated to a chocolate base composition that already comprises one or more of
unsweetened chocolate, sugar, cocoa butter, and other ingredients mixed together. In such
variation, the chocolate base compostition serves as a base starting material for the chocolate
production process. In certain variations, the chocolate base composition comprises a
composition derived from cacao beans, with or without cocoa butter. In certain variations, the
chocolate base compoesition may be a powder, a liquid, an oil, a fat, or an emulsion. In some
embodiments, the chocolate base composition may include one or more of cocoa powder, cocoa
butter, melted chocolate, chocolate liguor, melted semi-sweet chocolate, melted dark chocolate,

or melted high-flavanol chocolate.

{0181} In another variation, agricultural marc may be combined with one or more of cocoa
powder, cocoa butter, melted chocolate, chocolate liquor, melted semi-sweet chocolate, melted
dark chocolate, or melted lmgh-tlavanol chocolate, as well as any of the additional ingredients

described herewn {e.g., sugar, flavorings, etc.)

{6102] In certain embodiments, agricultural marc is incorporated 1nto a chocolate base
composttion in the form of a powder, including having any of particle sizes and other properties

described herein. In certain erobodiments, the agricultural mare powder s homogenously
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incorporated. In some variations, the agricultural marc powder may be incorporated into the
chocolate base composition in a dry or wet format. In some vanations, the chocolate base
composition may be further homogenized after the addition of agricultural marc powder. For
example, the chocolate base composition incorporating the agricultural mare powder may be
passed through a roller refiner. In some variations, the chocolate composition may be tempered
and formed into bars. In other variations, the chocolate composition may be shaped or formed

into a variety of conformations and shapes.

EXAMPLES

{8163] The presently disciosed subject matter will be better understood by reference to the
following Examples, which are provided as exemplary of the invention, and not by way of

Hrottation,

Example 1: Processing of Chardennay mare

{0104} This Example depicts an exemplary method used to process Chardonnay grapes into a

marc ingredient suitable for incorporation into chocolate.

{0105] Chardonnay marc was produced in a juice production process. The marc was cleaned
by removing residual stems, leaves, stones, and metal. The marc was then rinsed with clean
water and then pressed to remove most of the water. The resulting marc was dried and then dry-
milled to achieve an average particle size of around 100 microns. The resulting Chardonnay

marc powder was incorporated toto the food compositions deseribed 1o Examples 2 and 3.

Example 2: Batch production and characterization of chocolate bars containing
Chardonnay mare

{0106] The Chardonnay mare produced in Exarople 1 was used to prepare several batches of
chocolate with Chardonnay marc. These batches were analyzed for their flavor, mouthfeel, and

nutritional content.

Semi-Sweet Chocolates Containing Chardovmay Mare

{8107] Several semi-sweet chocolate bars containing varying amounts of Chardonnay mare
were produced. Initial efforts were focused in on the usage rate of the marc in chocolate. Three

different usage rates were chosen for the initial testing: 8%, 15%, and 25%. First, semi-sweet
- - 2 >
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chocolate was melted in a microwave and mixed with a roughly equal amount of Chardonnay
mare, which was incorporated into the melted chocolate to create a paste. This paste was refined
using a roller refiner. In the first pass, it was passed through at 400-450 psi, resuliing in a
moixture with an average particle size of 25-35 microns. In the second pass, 1t was subjected to
450-475 psi, resulting in a mixture with an average particle size of 15-17 microns. Melted cocoa
butter and lecithin were then added to the refined chocolate and marc mixture, and the mixture
was miixed on a mixer with a heated mantle until fully homogenous to create a base chocolate-

marc mixture. Table 2 outlines the ingredient makeup of this base chocolate-marc mixture.

Table 2. Ingredient makeup of the base chocolate-marc mixture.

Ingredient Yo Amount {(g)

Semu-Sweet 4

‘ 45% 1020.4
Chocolate °

Marc 50% 11335.0

Cocoa Butter 5% 113.5

Lecithin <1% 1.1

Total 160% 22709

{0108] This high of concentration of marc was not appropriate as an eating chocolate without

dilution. Therefore, the base chocolate-mare mixture was then used to create semi-sweet
chocolate bars containing 8%, 15%, and 25% Chardonnay marc, with or without the addition of
vanilla. First, the chocolate-marc mixture was melted down and mixed 1n the appropriate ratio
with semi-sweet chocolate, and vanilia was added as appropriate. This mixture was then
tempered and molded into bars. The bars were analyzed for nutritional content and tasted for

mouthfeel and flavor. Table 3 shows the ingredient makeup of the resulting chocolate bars.
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Table 3. Ingredient makeup of the 8%, 15%, and 25% Chardonnay marc semi-sweet chocolates.

25%6 Mare {59 15% g 8% Marc
Ingredient | 258% Mare with o Mare with o with
> _ Marc . Mare .
Vanilla Vamnilla Vanilla
Marc 25.0% 25.0% 15.0% 15.0% 8.0% 8.0%
Semi-Sweet o : .. o e ,
ghowgfgi 72.3% 72.2% 83 5% 83.4% 91.2% 91.1%
Cocoa Butter 2.5% 2.5% 1.5% 1.5% 0.8% (.8%
Lecithin <1% <1% <1% <% <1% <1%
Vanilla <1% <1% <1%
Total 100% 100% 100% 100% 100% 100%
Sugar per ﬂ
Sf:?vin g™ l4g 138 12g

*Que serving 15 28 grams.
Dark Chocolates Containing Chardonmay Mare

{01091 Dark chocolate bars containing 25% Chardonnay marc were produced. First, dark
chocolate was melted in a microwave and mixed with Chardonnay mare at a roughly 3.1 ratio of
chocolate to marc. The marc was fully incorporated into the melted chocolate to create a paste.
This paste was refined using a roller refiner. In the first pass, it was passed through at 400-450
psi, resulting in a mixture with an average particie size of 25-35 microns. In the second pass, it
was subjected to 450-475 pst, resulting 1n a mixture with an average particle size of 15-17
microns. Melted cocoa butter and lecithin were then added to the refined chocolate and mare
mixture, and the mixture was mixed on a mixer with a heated mantle until fully homogenous.
The chocolate was then transter a melted where it stayed for 24 hours at 160-115 °F. The
chocolate was then tempered and molded into bars. Table 4 shows the ingredient makeup of the
resulting chocolate bars. The dark chocolate bars with marc were observed to have the good
sweetness, a slightly gummy mouth feel with some tart and tannin notes, but fewer tart notes

than the semi-sweet chocolates.
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Table 4 Ingredient makeup of 25% Chardonnay marc dark chocolate.

Ingredient Yo Amount (g}
Dark Chocolate 73.1% 731.0
Marc 24 4% 2437
Cocoa Butter 2.5% 24 8
Sov Lectithin <1% 0.5
Total 100% 10000

Chocolates Containing Chardonnay Mare Made from Chocolate Liguor

{0116) Chocolate bars containing 25% Chardonnay marc were produced from scratch using
chocolate hiquor. First, chocolate liguor was melted in a microwave and mixed with Chardonnay
marc at a roughiy 3:1 ratio of chocolate to marc. The marc was fully incorporated into the
melied chocolate to create a paste. This paste was refined using a roller refiner as described
above. The particle size of the scratch chocolate mixture with marc was measured by
micrometer atter 1.1 dilution of the chocolate 1n mineral oil. Melted cocoa butter, sugar, and
lecithin were then added to the refined chocolate and mare mixture, and the mixiure was mixed
on a mixer with a heated mantle until fully homogenous. One batch of the chocolate was run
through a conche for 48 hours at 105-115 °F (“*Conched Chocolate”) while another was not

(“Scratch Chocolate”™). The chocolate was then tempered and molded into bars.

{0111} Table 5 shows the ingredient makeup and particle sizes of the Scratch and Conched
Chocolate bars. The Scratch Chocolate bars were observed to have improved flavor and texture
over the semi-sweet and dark chocolates with mare, including good sweetness, a less gummy
mouth feel and fewer harsh acidic notes. The Scratch Chocolate did retain some grittiness. The
Conched Chocolate was further improved over the Scratch Chocolate, with less grit, more round

flavor, and no harsh notes, though it retained some gummingss.
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Table 5. Ingredient makeup of 25% Chardonnay marc Scratch and Conched Chocolates.

Serateh Ceonched
Ingredient Y Amount {g} %o Amount {g)
Chocolate Liquor 35% 175.0 35% 175.0
Marc 25% 125.0 25% 125.0
Cocoa Butter 10% 50.0 10% 56.0
Sugar 30% 149 8 30% 150.0
Lecithin <i% 2.5 <1% 0.3
Total 100% 502.3 108% 500.3
Suga'r per e
Serving™ =
Particle Size 19.6 micron | Not measured
*One serving 1s 28 grams.
Reduced Sugar Chocolate Containing Chardonnay Marc
{0112} Reduced sugar chocolate bars containing 25% Chardonnay marc were produced using

chocolate hiquor and allulose using the same method as described above in “Chocolates
Containing Chardonnay Mare Made from Chocolate Liguor”, except the method was modified to
use a 111 ratio of chocolate hiquor to mare and sugar and allulose were added before the roller
refining step. The reduced sugar chocolate was not run through a conche. Table 6 shows the
ingredient makeup and particle size of the resulting reduced-sugar bars. The reduced sugar bars
were found to have the same quality as the Scratch Chocolate bars, including good sweetness

without the need for additional sweeteners.

Table 6. Ingredient makeup of reduced sugar Chardonnay marc chocolate.

Ingredient Yo Amount (g}
Chocolate Liquor 30% 150.0
Marc 25% 1250
Cocoa Butter 10% 50.0
Sugar 20% 100.0
Allulose 15% 75.0
Lecithin <1% 2.5
Total 100% 5032.5
Sugar per Serving™ 62
Particle Size 20.6 micron

*One serving is 28 grams.

High-Flovanol Chocolate Containing Chardonnay Mare
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{0113] High-flavanol chocolate bars containing Chardonnay marc were also produced. One
batch (“Flavanol-Enhanced Chocolate” ) was produced using the same method as described 1o
“Chocolates Containing Chardonnay Marc Made from Chocolate Ligquor”, except that a high-
flavanol chocolate was used as a base instead of chocolate hiquor, and no sugar or lecithin was
added. Another batch was formulated to contain 250 mg flavanocls per 28g serving (250 mg
Flavanol Chocolate”) using the same method as for Flavanol-Enhanced Chocolate, except that
semi-sweet chocolate was melted and mixed into the marc-containing chocolate along with the
cocoa butter and lecithin. Table 7 shows the ingredient makeup and particle size of the resulting

flavanol-enhanced bars.

Table 7. Ingredient makeup of flavanol-enhanced marc chocolates.

Flavanol-Enhanced 250 mg Flavanol
Ingredient Yo Amount Y Amount
() {g)

High- 68% 4250 7% 4188
Flavanol
Chocolate
Base
Marc 25% 1562 20% 1250
Cocoa Butter 7% 43 .8 5% 312
Semi-Sweet 0% 0.0 &% 50.0
Chocolate
Total 106% 625.0 100% §625.6
Particle Size 14.6 micron Not measured

Chocolote with 20% Chardonnay Marc

{8114] Semt-sweet chocolate bars with 20% Chardonnay marc was used to test mouth feel.
The bars were produced using the method as described in “Dark Chocolate Containing
Chardonnay Marc” except that semi-sweet chocolate was used as the base, high~-flavanol
chocolate was added after incorporation of the marc, and the chocolate was not allowed tositin a
melter before termpering and molding. Table 8 shows the ingredient makeup of the resulting

20% Chardonnay marc semi-sweet bars.

i
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Table 8. Ingredient makeup of 20% Chardonnay marc semi-sweet chocolate bars.

Ingredient %o Amount{g)

High-Flavanol o/ c
a2 8% 50.0
Chocolate Base ”° i
Marc 20% 125.0
Cocoa Butter 5% 31.2
Semi-Sweet )

67% 4188
Chocolate Y
Total 100% 625.0
Sugar per Serving™ 10g

*Que serving 15 28 grams.

Example 3: Production of Prototype Chocolates Containing 15% Chardonnay Mare

{0115} Four prototype baiches of chocolate containing 15% Chardonnay mare were

produced. Table 9 shows their ingredient makeup.

Table 9. Ingredient formulas for prototype chocolates containing 15% Chardonnay marc.

Ingredient Bateh 1 Batch 2 Batch 3 Batch 4
Unsweetened 38.5% 42.5% 39.5% 35.5%
Chocolate
Sugar 31.5% 25.0% 25.0% 27 0%
Cocoa Butier 14 5% 17.0% 20.0% 22 O
Chardonnay 15.0% 15.0% 15.0% 15.0%
Sovy Lecithin < 1% < 1% < 1% < 1%
MNatural Flavor < 1% < 1% < 1% < 1%
Total 130% 160% 106% 166%
S;ijii?f 10.1g 8.2g §.2g 8 &g
Fiber per 3 %0 494 41e 3 9g
Serving e <8 e o
Minimurs Cacao 60% 670 679 67%
Content

*Que serving 18 30 grams.

Example 4: Sensory Features of Chocolate Containing 15% Chardoaonay Marce

{0116} The Batch 1 and Batch 4 prototype chocolate bars produced 1o Example 3 were each

tested in a sensory panel to evaluate their sensory characteristics. Flavor and texture
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characteristics of each sample were documented to understand similanties and differences of the

test products compared to the control space of available market products.
Spectrum Descriptive Analysis Method

{6117} The chocolates were evaluated using Spectrum Descriptive Analysis (SDA). In SDA,
detailed lexicons with physical and chemical descriptors are used to discriminate among samples
and document each sample with its unigue flavor and texture Spectrum. SDA uses standard
rating scales for intensity that provides highly reproducible data over time and panelists,
Attribute Spectrums are developed for each product. The strength of each attribute israted on a
0 — 15 scale with 0 = none and 15 = very sirong. This scale incorporates the ability to use tenths
of a point and therefore has the potential of 151 scale differentiations. Tables 10A and 10B

define the flavor and texture attributes used in SDA.

Table 180A . Description of flavor attributes used in SDA

ATTRIBUTE IBEL SCRIPTION

AROMATICS

Total Intensity The total of all aromatics intensities associated with the sample.
Overall Chocolate The aromatics associated with the total impact of chocolate including
[mpression the individual components.

The aromatics associated with the cacao beans appropriately fermented
and roasted to develop full flavor, typified by high quality roasted
Chocolate Essence West African beans,

The aromatics associated with cocoa powder, including some burlap
Cocoa and woody notes.

The aromatics associated with cocea that has been processed with
Alkalized Cocoa alkali

The aromatics associated with a saraple that has been dark roasted but

Dark Roast not burnt, like peanuts.
The aromatics associated with the total dairy impact and may mclude
Dairy Complex different types of dairy and different processes.
Cooked Milk The aromatics associated with heated mulk,

The aromatics associated with dry non-fat milk solids, whey protein
and heated mitk. This attnibute accounts for much of the "powdered”

Nonfat Dry Milk dairy note such as "Powdered cheddar" and "powdered nulk".
Developed Milk The aromatics associated with butyric acid or soured dairy producis
Butter Fat The aromatics associated with butterfat.
The aromatics associated with products which also smell sweet such as
Sweet Aromatics honey, maple syrup, brown sugar, and vanilla.
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Vanilla Complex

The total aromatics associated with vanilla bean and vanillin crystals,
reminscent of marshmallows.

The aromatics associated with vanilla beans; a blend of sweet, vanillin,

Vanilla woody, and browned notes
The aromatics associated with vanillin crystals, reminiscent of
Vanillin marshmallows.
The aromatics associated with sugars and or carbohydrates which have
Caramelized been heated to the point of being browned or caramelized.
The aromatics associated with factone, it 15 a main component of
artificial coconut flavor and i1s sometimes found n artificial butter or
Lactone vanilia flavors,

Fruity Complex

The total aromatics associated with fruit

Brown Fruit

The aromatics associated with the general category of brown fruit
including raisins, prunes, figs, etc.

Raisin The aromatics associated with dried fruits, especially rasin,
Fig The aromatics associated with dried fruits, especially fig,
Red Fruit The aromatics associated with red fruits such as raspberry and cherry.

Stone Fruit

The aromatics associated with stone fruits including apples, pears and
peaches. Also includes green grapes.

The aromatics associated with citrus notes such as orange, lemon, lime,

Citrus and grapefruit.
The aromatics associated with a nutty/woody flavor; also a
Nutty characteristic of walnuts and other nuts.
Winey The aromatics associated with fruity wines.
Woody The aromatics associated with the general category of wood,

Brown Spice

The aromatics associated with the general category of brown spices
and may include cinnamon, clove, nutmeg, ginger, eic.

The aromatics associated with the fermentation of vegetable matter,

Fermented alcohol fermentation, or fermented grains.
BASICS
The taste on the tongue associated with sugars and high potency
Sweet sweeteners
The taste on the tongue stimulated by acid, such as citric, malic,
Sour phosphoric, etc.
Salt The taste on the tongue associated with sodium and other salts,
The taste on the tongue associated with caffeine and other bitter
Hitter substances, such as quinine and hop bitters.
CHEMICAL FEELING FACTORS
The shrinking or puckering of the tongue surface caused by substances
Astringent such as tannins or alum.
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Table 18B. Descriptions of texture attributes used in SDA.

TEXTURE .

ATTRIBUTE DESCRIPTION

First Chew

Hardness with N . C e
. The amouut force required to bite through with wocisors
ICISOrS

Snap The force with which the sample breaks

Fracturable The force with which the sample breaks

Chewdown

Noisiness of Mass

The amount of wetness/oiliness/moisture on the surface of the chewed
Mass.

{Cohesiveness of
viass

The degree to which the sample holds together in a mass.

(3rit between teeth

The amount of gritty particles perceived between the teeth [None to
Many |

Adhesive to Palate

Force required to remove the sample from the palate using the tongue

Roughness Of Mass

The roughness/araininess/lumpiness or amount of particles in the mass,

Lumpy

The degree to which the mass feels lumpy (farge, rounded particles),

The degree to which the mass feels coarse (large, rough, uneven

Coarse particles)

Gritty Deg'ree to which the product makes the mouth feel gritty, grainy, sandy,

or dirty.

Grainy The degree to which the mass feels grainy (small, rounded particles),
Rate of Melt The rate at which the sarople melis during chew and/or manipulation
Residual
Toothpack/Toothstick{The amount of product left in the crevices of the teeth after expectoration
Oily/Greasy
Mouthcoat ‘The amount of oil/grease coating mouth surfaces,

Sticky/tacky The amount of sticky/tacky coating felt on the surfaces of the mouth after
Mouthcoat expectoration.

Chalky Mouthcoat

The amount of chalky particles on the palate.  [None to Extreme]

Residual particles

The amount of particles rervaining 1o the mouth after expectoration.

{0118}

Spectrum Food Panel,

The samples were analyzed for flavor and texture by members of the Sensory

trained and experienced o each type of evaluation, using the SDA method

described above. Prior to the first evaluation, the panel was ornented to the project and reviewed

attribute references. The panelists evaluated each sample using the following procedure. Each

panelist received 9 pieces (approximately 1 square inch} of chocolate to evaluate for flavor, and

texture. Panelists recorded individual ratings, then each attribute was discussed untii a consensus

S
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value was decided upon and recorded. All samples were expectorated. Additional samples were

provided to the panelists, if needed. This process was repeated for each sample.

Batch | Prototype Chocolate Sensory Panel

[6119] Tables 11A-C show the results of the sensory panel evaluating the Batch 1 prototypes
produced in Example 3. The highlights of these results are shown in FIG. 1. Brietly, the
prototype was noticeably different from the controls in terms of flavor, most notably in chocolate
impact and fruity aromatics. The prototype and the Control 4 exhibited a lower chocolate
essence which resulted 1o lower overall chocolate impression than the Controls 1-3. The
prototype and Control 4 also have cocea aromatic, dairy complex, vanillin, and nutty aromatics.
The prototype had a raisin aromatic, characterized as white raisin, which was not present in the
other samples. Surprisingly, the prototype exhibited a ved fruit aromatic. The red fruit note in
the prototype was characterized as cherry cordial, whereas Control 4 had a non-specific red fruit
note. The nutty note in the prototype was characterized as old peanut, while the nutty note in
Control 4 was characterized as general nutty. The dairy complex note in the prototype was
characterized as nonfat dry nulk, while the dairy complex note in Control 4 was characterized as
cooked mille. There was no red fruit perceived in Controls 1-3. The prototype also lacked the
dark roast aromatic but exhibited a nonfat dry milk aromatic not perceived in the controls. The
prototype also exhibited a higher sour basic taste and a marginally higher salty flavor than the
controls. Compared to Controls 1-3, both the prototype and Conirol 4 tasted less bitter. The
decreased bitterness in the prototype was surprising in view of the use of Chardonnay marc. In
terms of texture, the prototype was similar to Control 4 but distinct from Controls 1-3 in first
chew attributes and rate of melt. A residual chalky mouthcoat was perceived with the prototype.
Compared to Controls 1-3, both the prototype and Control 4 were softer, had lower snap, and
were less fracturable on first chew. In chewdown, the mass of the prototype and Control 4

lacked coarse and had a higher rate of melt.
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Table 11A. Aromatic flavor characteristics of chocolate with and without Chardonnay marc.

CONTROL 1 | CONTROL 2 | CONTROL 3 | CONTROL 4 PR%ESS ? PE
Total Intensity 8.0 8.8 8.5 8.0 7.5
Overall Chocolate
Impression 5.0 5.8 53 4.8 3.3
Chocolate
Essence 5.0 4.8 53 2.8 1.8
{ocoa 0.0 (0.0 0.0 2.0 2.5
Alkalized Cocos 0.0 1.0 0.0 0.0 0.0
Dyark Roast 1.5 2.5 23 1.0 0.0
Dratry Complex 0.0 0.0 0.0 1.3 1.5
Cooked Milk 0.0 (.0 0.0 1.3 0.0
Nonfat Dry Milk 0.0 .0 0.0 0.0 1.5
Sweet Aromatics 1.5 1.0 1.0 1.8 1.5
Vanilla Complex 1.5 1.0 1.0 1.8 1.5
Vanilla 13 0.0 1.0 0.0 0.0
Vanitlin 0.0 0.0 0.0 1.8 1.5
Fruity Complex 1.0 1.0 1.0 1.5 2.0
Brown Fruit 1.0 1.0 1.0 1.0 1.0
Raisin 0.0 0.0 0.0 0.0 1.0
Red Fruit 0.0 0.0 0.0 1.8 1.3
Nuity 0.0 0.0 0.0 8.8 1.0
Winey 0.5 1.3 1.0 8.0 $.0
Woody 1.0 1.5 1.3 0.0 1.0

Intensities in bold indicate where both Control 4 and the prototype are outside the control space

of Controls 1-3.

Table 11B. Basic taste characteristics and chemical feeling factors of chocolate with and without

Chardonnay marc.

CONTROL 1 | CONTROL 2 | CONTROL 3 | CONTROL 4 E)Rgig;;‘%

BASICS

Sweet 7.8 6.0 6.0 9.8 8.3
Sour 2.5 2.8 2.5 2.3 4.0

Salt 2.3 2.0 2.3 2.3 3.0
Bitter 3.5 43 4.5 2.3 2.3
CHEMICAL FEELING FACTORS

Astringent | 2.0 3.0 3.3 2.0 3.0

&
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Intensities in beld indicate where both Control 4 and the prototype are outside the control space
of Controls 1-3,

Table 11 Texture and residual mouthfeel characteristics of chocolate with and without
Chardonnay marc.

CONTROL 1 | CONTROL 2 | CONTROL 3 | CONTROL 4 P'Rgzgg ?PF
TEXTURE
First Chew
Hardness with
1ncisors 115 11.0 113 9.5 9§
Snap 13.5 13.0 14.0 10.0 16.8
Fracturable 7.0 7.0 7.5 6.8 6.0
Chewdown
Motstness of
Mass® 10.0 10.5 10.0 12.0 11.0
Cohesiveness
of Mass* 9.5 103 9.5 100 9.5
Adhesive to
Palate™ 35 4.0 35 5.0 3.5
Rough of
Mass® 55 6.0 6.0 5.5 5.0
Lumpy 4.5 50 5.0 5.5 5.0
Coarse 1.0 1.0 1.0 8.0 6.0
Rate of Melt 6.0 6.8 6.0 8.3 7.8
RESIDUAL
Toothpack/
Toothstick 35 3.5 35 33 35
Oily/Greasy
Mouthcoat 4.0 3.0 2.0 3.0 2.0
Sticky/tacky
Mouthcoat 0.5 0.0 0.0 1.0 0.0
Chalky
Mouthcoat 13 2.5 2.3 1.0 3.5

*Evaluated after 3-4 chews. Intensities in bold indicate where both Control 4 and the prototype
are outside the control space of Controls 1-3.

Batch 4 Prototvpe Chocolate Sensory Panel
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{01201 Tables 12A-C show the results of the sensory panel evaluating the Batch 4 prototype
produced in Example 3. Briefly, the prototype was noticeably different from the controls tn
some aromatic flavor attributes and residual mouthfeel attributes, while remaining in the control
space for most aromatic and all basic taste and texture atiributes. The Batch 4 exhibited a lower
chocolate essence which resulted in lower gverall chocolate impression than the control
chocolates. Batch 4 also lacked a dark roast aromatic and had a slight nonfat dry milk aromatic
that was not present in the conirols. The vanilla complex of Bateh 4 was distinct from the
control, having a vanilla character with a slight vanilla presence, while the control chocolates had
a stronger vanilla character and lacked vaunillin, The truit complex of Batch 4 was characterized
as red fruity with supporting brown fruit, in contrast to controls 5 and 7, which were all brown
fruit. The woody note 1n Baitch 4 was further characterized as brown spice, in contrast to that of
conirol 5, which was characterized as precious wood. The hardness with incisors, snap, and
fracturable attributes of Batch 4 on first chew were well within the control space, as were the
coarse and rate of melt chewdown attributes. A chalky residual mouthfeel was also perceived in
Batch 4. Notably, the Batch 4 prototype was within the control space in terms of all basic tastes
and astringency, and was the lowest-rated chocolate 1n terras of bitter taste (Table 12B). Thisis
surprising, considering that Chardonnay marc is high in phenols that would be expected to add a
bitter and/or astringent flavor. Further, the Batch 4 prototype was within the control space 1o
terms of texture (Table 120)

despite the addition of Chardonnay marc which is high in fiber and

2

would be expected to impact the texture of the chocolate.

Table 12A. Aromatic flavor charactenstics of chocolate with and without Chardonnay marc.

CONTROL S | CONTROL 6 | CONTROL 7 |F ROTOTYPE
Batch 4

AROMATICS
Total Intensity 8.5 3.0 78 7.5
Overall Chocolate Trapression 3.8 4.5 40 2.8
Chocolate Essence 3.0 3.5 3.0 1.0
Cocoa Complex 1.0 1.0 1.0 1.5
Woody/burlap 1.0 0.5 0.0 1.0
Red Fruty 0.6 0.0 1.0 1.0
Dark Roast 2.0 1.0 1.0 8.0
Dairy Complex 0.0 0.0 1.0 1.5
Cooked Milk 0.0 0.0 1.0 (.0

(41
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CONTROL 5 | CONTROL 6 | CONTROL7 | T RO FOTYPE
Baich 4
MNonfat Dry Milk 0.0 (.0 0.0 1.5
Butter Fat 0.0 1.0 0.0 0.0
Sweet Aromatics 2.0 1.5 18 i5
Vanilla Complex 1.5 1.5 1.8 1.5
Vanilla 1.5 1.5 1.8 3.5
Vanillin 0.0 (.0 0.0 1.8
Caramelized 0.8 (0.0 0.0 0.0
Fruity Complex 2.5 1.5 1.5 2.5
Brown Fruit 2.5 3.0 1.5 .8
Raisin 2.0 0.0 0.0 (.8
Fig 0.5 0.0 0.5 (.0
Red Fruit {outside of cocoa} 0.0 1.5 0.6 1.8
Nutty 0.0 (.0 .5 0.0
Winey 0.0 1.0 0.0 0.0
Woody {outside of cocoa) LG 0.0 0.0 1.0

Intensities in bold indicate where both the prototype was outside the control space of Controls S-

7.

Table 12B. Basic taste charactenstics and chemical feeling factors of chocolate with and without

Chardonnay marc.

CONTROL | CONTROL | CONTROL PROTOTYPE
5 ) 7 Batch 4

BASICS
Sweet 7.5 8.0 3.3 8.0
Sour 2.5 2.3 2.5 3.0
Salt 4.0 2.5 2.8 2.8
Bitter 35 2.8 2.3 2.0
CHEMICAL FEELING
FACTONRS
Astringent 338 35 3.3 4.5

The prototype was within the control space of Controls 5-7 10 basic taste and chernical feeling

factors.

Table 12C. Texiure and residual mouthfeel characteristics of chocolate with and without

Chardonnay marc.

CONTROL
3

CONTROL
&

CONTROL
7

PROTOTYPE
Batch 4

TEXTURE

(41
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CONTROL | CONTROL | CONTROL PROTOTYPE

5 & 7 Batch 4
First Chew
Hardness with incisors 12.8 11.0 8.5 10.3
Snap 12.0 10.0 9.0 103
Fracturable 7. 6.0 58 6.0
Chewdown
Moistness of Mass* 13.0 12.0 12.3 12.0
Cohesiveness of Mass* 9.0 10.0 10.0 10.0
Grit between teeth™ 0.0 0.0 0.0 0.0
Adhesive to Palate™ 30 3.0 3.5 3.3
Rough of Mass™ 5.5 5.8 5.0 5.5
Grainy 1.0 0.0 0.0 0.0
Gritty 0.0 0.0 0.0 0.0
Lumpy 3.5 5.0 50 4.5
Coarse 1.0 (.5 0.0 1.0
Rate of Melt 6.5 R.0 8.5 7.8
RESIBUAL
Toothpack/Toothstick 2.8 3.5 33 33
Oily/Greasy Mouthcoat 1.3 2.0 2.3 13
Sticky/tacky Mouthcoat 0.0 (3.0 0.0 0.0
Chalky Mouthcoat 2.8 1.0 1.0 4.0

*Evaluated after 3-4 chews. Intensities in bold indicate where the prototype was outside the
control space of Controls 5-7.

Example 3: Flavensid content of Charonnday marc and chocolates comprising

Chardonnay mare
Flavonaoid Analysis of Chardonnay Mare
{0121} The Chardonnay marc prepared in Example 1 was analyzed for the presence and

quantity of flavonoid compounds.

Methodology

{8122] To extract the phenolic compounds, Chardonnay marc was sonicated in 50%
roethanol water in a 1:50 ratio by weight for 1 h at room temperature tn a Lyman Turbo Sonic
6000 at 35 kHz. The supernatant was filtered through a 0.45 um Fisher Brand Nylon membrane

prior to the ultra-performance liquid chromatography (UPLC) injection (5 ul). The phenolic

(41
~‘3



WO 2022/082064 PCT/US2021/055309

compound separation and quantification was conducted on an Agilent Zorbax Eclipse Plus C18
Rapid Resolution HD (3 X 100 mwo, 1.8 pm) 1nstalied on an Agient 1290 UPLC coupled with a
diode array detector (BAD). This method was modified from Ji, Li, and Li (2015, “Rapid
separation and identification of phenolics 1n crude red grape skin extracts by high performance
liquid chromatography coupled to diode array detection and tandem mass spectrometry.” Journal
of Chromatography A, 1414, 138-146.). The mobile phase consisted of solvent A (0.2% formic
acid in nanopure water) and solvent B (50% ACN:Me(OH), with the gradient 95% to 65% A at
0--30 min; 65% to 60% A at 30-40 min; and 60% to 95% at A 40-42 min and flow rate was set
to 0.5 wml/mun. Hach individual phenolic concentration was determined by peak area at 280 nro

and individual calibration curves.
Results

{8123] Tables 13A-13C show the concentrations select flavonoid and phenolic compounds
detected 1n the Chardonnay marc. A large body of scientific hiterature documents physiological
effects and associated health benefits in humans and animals regarding dietary consumption of
foods, beverages, and dietary supplements containing these compounds. It is also known that
these compounds are generally bitter and astringent, thus presenting challenges for their
incorporation into products with favorable sensory performance. Thus, Chardonnay mare
represents a unigue opportunity to deliver these compounds to food products via a material that
contributes to highly desirable sensory performance and consumer compliance, rather than

detracting from the sensory performance of the food product (see Examples 4, 7, and 8).

Table 13A. Chardonnay mare flavan-3-ol concentrations.

Flavan-3-o Concentration
o {mg/kg dry weight + SD)
{-}-Gallocatechin 1490 S3 + 3978
(-}-Epigallocatechin 24973 + 418
(+)-Catechin 671,16+ 11.57
(-}-Epigallocatechin 2494 4 021
gallate
{-)-Epicatechin §87.79 £ 28 .74

(¥}
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Concentration
{mg/ke dry weight = SD}

0.00+0.00

Flavan-3-ol

(-}-Gallocatechin

gallate
{(-}-Epicatechin 2765+ 121

gallate
{(~)-catechin gallate 0.00 + 0.00

Table 13B. Chardonnay rvarc phenolic acid concentrations,

. . Concentration
Fhenolic Acid {mg/ke dry weight = 5D}
Gallic acid 11598+ 1.7¢
Yanillic acid 1536+ 1.68

Table 13C. Chardonnay mare stitbene concentrations.

Stilbene Concentration
' {mg/kg dry weight + SD)
Trans-polydatin .00 +£06.00
Trans-resveratrol 2633 +054

Flavonoid Analysis of Chocolate Comprising 5% Chardonnay mare

{0124] The chocolate Batch 4 prepared in Example 3 was analyzed for the presence and

quantity of flavonoid compounds.

{0125] 1. Fat removal. To remove excessive fat in the chocolate sample, 5 g of ground
chocolate was weighed and dissolved in 45 mL hexane. The combined mixture was vortexed for
I min, sonicated at 50 °C for 5 min, and centrifuged at 1700 ref. The supernatant

was decanted and the fat removal process was repeated two more times for a total of three
hexane extractions. The solid chocolate portion was air-dried in a fumehood overnight to

evaporate residual hexane.
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{0126] 2. Catechin and Epicatechin Enantiomers

{0127} 2.1 Sample Extraction. Catechin and epicatechin enantiomers were characterized

according to the AGAC Official Method 2013.04 (Machonis et al. 2014, “Method for the

determination of catechin and epicatechin enantiomers in cocoa-based ingredients and products
by high-performance liquid chromatography: first action 2013.047 Jowrnal of ACAC
International, 97(2), 506-509). Briefly, 50 mg of defaited chocolate was weighed and dissolved
in S mL methanol water:acetic acid (MWAA 700:295:5, by vol ). The mixture was vortexed for
I min and sonteated at 50 °C for 5 min for extraction. After centrifugation at 1700 rcf for S min,
the supernatant was filtered through a 0.45 pm PTFE filter into a 2 mL amber vial for LC-

FLD injection.

{0128} 2.2 HPLC-FLD Determination. Ao Astec Cyclobond I-2000 RSP chiral column (250

x 4.6 mmx 5 um) was used for separation. The isocratic mobile phase was 20 mM ammonium
acetate butfer (pH 4.0y methanol (7:3, by vol.) with a flow rate of 1 min/mL. The sample
injection volume was 10 ul. The column temperature was set at 35 °C. The FLD was set with an
excitation wavelength of 276 nm and an emission wavelength of 316 nm. The quantification was
performed against calibration curves of (+)-catechin, {-}-catechin, (+)}-epicatechin {not detected)

and (-}-epicatechin, respectively. Analysis was conducted in duplicate.

10129} 3. Flavanols and Procvaniding DP1-7

{013¢] 3.1 Sample Extraction. Flavanels and procyaniding DP1-7 were characterized

following the newly published AOAC Official Method™ 2020.05 (Bussy et al. 2020, “Single-

Laboratory Validation for the Determination of Cocoa Flavanols and Procyanidins (by Degree of
Polymerization DP1-7} in Cocoa-Based Products by Hydrophilic Interaction Chromatography
Coupled with Fluorescence Detection: First Action 2020.05” Journal of AQAC

International). Briefly, 200 mg of defatted chocolate sample was weighed and dissolved in 3

ml. acetone water acetic acid {AWAA, 70:30:1, by vol.}. The mixture was vortexed for 1 min
and sonicated at 50 °C for 5 min. After centrifugation at 1700 ref for 5 min, the supernatant

was further cleaned up on a SPE MUX PRIME cartridge to eliminate the accumulation of mattix
components on column which might lead to poor analytical performance. The SPE cartridge was

conditioned using 2 mL AWAA and followed by 2.5 mL of extract. A total of 12 mL AWAA
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was then added to elute the extract into a 15 mL Falcon tube. Eventually, the AWAA-
extract mixture was transferred into a 25 mL volumeiric flask and further diluted with AWAA o

a total of 25 mL solution. An aliquot was transferred to a 2 mb amber vial for LC-FLD injection.

{#131] 3.2 HPLC-FLD Dietermination. A Waters Torus diol column (106 x 3.0 mm x 1.7 pm,

130A° particle size) was used for separation. The mobile phase is a binary gradient consisting of
(A} acetonitriferacetic acid {982, by vol ) and (B) methanol water.acetic acid (95:3.2, by

vol.} with a tlow rate of | min/mL. The sample injection volume was 2 yL. The column
teroperature was held at 50 °C. The mobile phase gradient followed 0% B for 0.37 mio and
ramped to 45% B at 10.4 min and to 95% B at 10.65 min. Then 95% B was held for 2.35 min
prior to returning to starting conditions (0% B} in 0.1 min. The total run time was 13.1 min. The
FLID was set with an excitation wavelength of 230 nm and an emission wavelength of 321 nm.
The quantification was performed against calibration curves of a cocoa extract reference

material {NIST RM#8403) at each DP concentration. Analysis was conducted in duplicate.
Resulis

{#132] Tables 14A-14B show the concentrations of flavonoids detected in the chocolate
comprising 15% Chardonnay marc. The total concentration of flavanols and procvanidins (DP1-
7} per serving was tound to be 262.59 + 3 72 mg/30g serving with fat (fat content of 42%). As
discussed above, a large body of scientific literature documents physiclogical effects and
associated health benefits in humans and animals regarding dietary consuraption of foods,
beverages, and dietary supplements containing these compounds. It is also known that these
compounds are generally bitter and astringent, thus presenting chalienges for their incorporation
into products with favorable sensory performance. Thus, the chocolate comprising 15%
Chardonnay marc represents a unique opportunity to deliver these compounds via food products
having highly desirable sensory performance and consumer compliance attributes, as evidenced

by the Batch 4 sensory atiributes described in Example 4.

Table 14A Flavan-3-ol concentrations in chocolate comprising 15% Chardonnay marc.

Flavan-3-of Concentration Enantiomer per seyving
enantipmer {mg/z + SD defatted sample) | {(mg/30 ¢ = SD with fat®)
(-}-epicatechun 230+£0.05 4006+ 095
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Flavan-3-of Concentration Enantiomer per seyving
enantipmer {mg/z + SD defatted sample) | {(mg/30 ¢ = SD with fat®)
{(+)-catechin 0.76+ 0.00 1329+ 0.05
{(-}-catechin 0.21+£000 3.57+0.08

*fat content of 42%

Table 14B. Flavanols and procyanidin (DP1-7) concentrations in chocolate comprising 15%
Chardonnay marc.

Begree of Polymerization (DP) (mg/e fggi?jg ;ifgiampie}

BP1 363002
DP2 221+001
DP3 238002
BP4 231+001
DPS 1.92+20.02
DBPs 1.5+£0.02
BP7 1132002

Total (BPL-T) 1509+ 0.11

Example 6: Particle size distribution of Charonnday mare and chocolates comprising

Chardonnay mare

{6133] A fine-milled mare powder was produced by dry-milling Chardonnay marc. Samples
of the fine-milled marc and the Chardonnay marc described in Example 1 (before milling) were
analyzed via laser hight diffraction using a Beckman-Coulter LS 13 320 to determine their
particle size distribution. The particle size distributions of the marc saroples are shown in FIG.

ZA.

{6134] MNext, the particle size distribution of the Batch 4 chocolate produced in Example 3, as
well as a control dark chocolate and a cootrol ruilk chocolate, were avalyzed via laser light
diffraction using a Beckman-Coulter .S 13 320, FIG. 28 depicts the particle size distribution of

the chocolates, as well as the fine-milled marc sample for reference. The particle size of each
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chocolate was also measured by mixing a sample with soybean oil and measuring via
micrometer. Table 15 shows the average particle size of the chocolates as measured by

micrometer.

Table 15 Average particle size of chocolates with and without Chardonnay marc as measured

by micrometer,

Sample Average (micron}
Control Dark ~ 15-20
Control Milk ~20-25

Batch 4 35

Example 7: Sensory characterization of increasing levels of Chardonnay marc in dark

chocolate high in cocoa flavanels
Preparation of Chocolates with Various Concentrations of Chardonnay Mare

{8135 Hight batches of chocolate containing a range of Chardonnay marc concentrations
were produced. High-cocoa flavanol (high-CF) base chocolates were batched in a temperature
conirolled bowl held at 60°C. The ingredients were melted in a 55°C convection oven and
analyzed by micrometer for particle size. Table 16A shows the percentage and particle size of
the ingredients used in the base chocolate. Cocoa butter was added visually to achieve a fluid
paste. The batches were refined twice on a Lehmann 3 roll refiner to achieve target sizes of
nominally 30-35 pm by micrometer. Refiner flake was placed wnto S5°C convection oven until
re~-melted. The entire batch of samples were remixed by spatula and sampled for micrometer
particle size. Prior to the addition of Chardonnay mare, the high-CF base chocolate contained
301 mg cocoa flavanols per 30g serving {with fat}. The fine-milled 2 Chardonnay marc powder
produced in Example 6 was weighed according to the recipes in Table 16B. The weighed marc
powder was added and the samples were conched for one hour at 55°C ina 1 kg sigma blade
jacketed mixer. High levels of marc powder required additional cocoa butter to achieve a dry
conche consistency. The remaining cocoa butier was added and mixed for 30 winutes to liquefy.

Samples were withdrawn for rheology measurement following the standard National
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Confectioners Association and Chocolate Manufacturers Association (NCA/CMA)} method for
fluid chocolate {spindle 27, 40°C, confidence of {it > 98% for all measurerents). Table 16B
shows the ingredient makeup and Casson viscosity and yield values of each chocolate. The
particle size distribution of each chocolate as measured by laser diffraction is shown in FIG. 3A

The chocolates were then molded into bars and evaluated for sensory attributes.

Table 16A. Percentage and particle size of ingredients used in the high-CF base chocolate.

fich-{ F 1 7 i 3 .
High fg‘ Unsweetened B eodorized sucrose | Lecithin Total Fat
Chocolate Cocoa Butter .
(%) (%) {%o) (%) (%)
70 | L
Base 409 19 40 0.5 352
chocolate

Table 16B, Ingredient formulas for chocolates containing various concentrations of Chardonnay

marg.
Mare Addition (% by weight}

g | s | 10 | 15 | 20 | 25 | 375 | 50
Ingredients (% by weight}
High-CF
Unsweetened
Chocolate 37 342 313 284 25.6 22.6 156 8.5
Cocoa
butter 26.6 273 28.0 28.7 20 4 30.0 31.6 332
Sucrose 36.2 334 306 278 25.0 222 152 8.3
Chardonnay Marc | 0.0 5.0 10.0 15.0 20.0 25.0 375 50.0
Lecithin 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total 1004 | 10064 | 1004 | 1004 | 1004 | 1003 | 1004 | 1003
Rheology Measurements
Casson Viscosity! | 16.5, 151, 158, 168, 17.3, 15.4,
{(Poise) 16.0 148 152 159 16.7 151 - -
(asson Yield 51, 455, 45.9, 461, 417, 41 8,
Value! {dyne/cm?) 42.6 44.6 447 451 395 40.0 - -
Cocoa Flavanol Content {calculated)?
mg cocoa flavanols
per 30g serving 273 252 230 210 188 167 115 652

IComma-separated values represent independent replicate measurements.
*Values represent calculated amounts of cocoa flavanols from the base chocolate, and do not
include flavanols from the added marc.

64




WO 2022/082064 PCT/US2021/055309

Sensory Method

{0136] A group of six panelists (5 males; 1 female; ages 32-60+) with 10-20+ years’
professional experience in the food or dietary supplement industry was used to determine the
sensory attributes of the chocolates employing a modified quantitative descrniptive analysis. Ten
flavor atiributes from three flavor categories were evaluated including: 1) retronasal aroma {five
attributes; in-mouth); 2) basic taste (four tastes; bitter, sweet, salty, sour); 3) mouthteel -
astringency {pleasant mouthfeel}. The flavor attributes evaluated in this study are shown in

Tables 17A-C.

Table 17A. Five aroma attributes (Retronasal- in-mouth).

Retronasal Aroma | References Befinitions

Aroma associated with roasted cacao
Cocoa Roasted cacao nibs nibs

Aroma associated with fruity

Fruity Canned mixed fruit (Dole) characteristics

Roasty Roasted coffee beans Aroma associated with roasted toods
Nutty Almonds Aroma associated with nuts
Caramelized Brown sugar Aroma associated with brown sugar

Table 178, Four basic tastes.

Taste References Definitions

Sour 0.4% citric acad solution Taste associated with citric acid solution
Biiter (.02% caffeine solution Taste associated with caffeine solution
Sweet 6% sucrose solution Taste associated with sucrose solution
Salty 0.5% NaCl solution Taste associated with salt solution

Table 17C, Mouthfeel
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Mouthfedd References Definitions

Astringency 0.4% Alum solution Puckering/ drving mouthfecl

{6137) For the sensory evaluation, the panelists were asked to taste each chocolate and asked
to score each flavor attribute on a nine-point scale from 0 to 4, in which 0 = not observable, 1 =
weak intensity, 2 = moderate intensity, 3 = strong intensity, and 4 = extreme intensity {in 0.5
increments). First, the control chocolate was evaluated and scored for all ten flavor attributes.
Then, each test chocolate was evaluated, and the panelists were asked to score the test
chocolate’s flavor attributes in relation to the intensity of the same flavor atiribute in the control
chocolate. For palate cleansing, breaks were taken in between each flavor evaluation. The
sensory experiment was conducted in triplicate. The scores for each attribute (8 samples; 10
attributes; & panelists in triplicate {18 observations per attribute), 1440 total observations) were
compiled. The mean (M) and the standard error of the mean {SEM) were calculated using
Microsoft® BExcel Versioni6.21 for Office 360 (Microsoft Corporation, Redman, WA)Y. To
compare the intensity of each chocolate flavor attribute, the mean rating of each attribute was
evaluated using a one-way analysis of variance {ANOVA). If ANOVA proved to be significant,
means were separated with Tukey-Kramer HSD test. Al statistical analyses were was
performed using JMP Pro 14.0.0 software (SAS Institute, Cary, NC) with a sigmificance level of
o= 0.05. Graphs were prepared using GraphPad Prism version 9.0.0 for Windows (GraphPad

Software, San Dhego, CA).
Results

{0138] Chocolates with up to 25% Chardonnay marc exhibited Casson viscesity and vield
values sinular to the control, demonstrating no negative irupacts on flow with the addition of

Chardonnay marc (Table 168}

{#139] The flavor and aroma attributes that were significantly different between the different
chocolates are shown in FIGS. 3B-31 Cocoa aroma attribute levels decreased at 15% by weight
or greater Chardonnay marc (FIG. 3B), while fruity aroma atiributes increased 10% by weight or
greater Chardonnay marc (FIG. 3C}. The inverse relationship between cocoa and fruity aroma

attributes with Chardonnay marc addition 13 shown o FIG. 3B, The roasty aroma attribute was
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only significantly decreased compared to the control at 37.5% and 50% by weight Chardonnay
marc (FIG. 3E). Chardonnay marc led to a significant increase in sour taste attributes (FIG. 31)
at concentrations of 10% by weight and higher. Interestingly, sweet taste attributes were
maintained at acceptable levels at all concentrations of Chardonnay marc, and only significantly
decreased compared to the control at 37.5% and 50% by wetght Chardonnay mare (FI1G. 3H).
This 13 surprising, considering that the addition of marc to the base chocolate reduces the overall
sugar content of the final chocolate. For example, the 25% Chardonnay mare chocolate showed
no significant decrease in sweetness despite a ~40% sugar reduction as compared to the control
chocolate {Table 16B). No statistically significant differences were observed 1o the nutty,

caramelized, and salty attributes of the chocolates.

{0140} Foods that are high in phenols {e.g., flavanols), such as chocolate, often have an
unpleasant, astringent mouthfeel and/or bitterness that needs to be balanced with other
ingredients in order to achieve desirable sensory atiributes. Additionally, food additives and
ingredients that are high in phenols would be expected to increase the astringent mouthfeel and
bitterness of foods that are already high in phenols. Surprisingly, despite the addition of
Chardonnay marc high in flavanols to a chocolate already high in flavanols, pleasant mouthteel
attributes were maintained with no significant difference from the control at up to 25% by weight
Chardonnay marc, and was maintained at acceptable levels up to at least 37 5% Chardonnay
rare (FIG. 3F). Additionally, bitterness was significantly decreased with the addition of 10% or
more Chardonnay marc, even up to 50% Chardonnay marc (FIG. 3G). These unexpected results
demonstrate the value of Chardonnay marc as a food ingredient to increase the concentration of
desired dietary flavanol antioxidants to chocolate while reducing bitterness and maintaining

sweetness and a pleasant mouthfeel of the chocolate.

Example 8: Sensory characterization of 13% addition of four different fruit mares
{Concord grape, pomegranate, Chardonnay, and blueberry} in dark chocolate high in

cocoa flavansls
Freparation of Chocolates with Different Fruit Mares

{0141} Batches of chocolate containing Chardonnay, Concord grape, pomegranate, and

blueberry marc at a concentration of 15% by weight were produced. Concord grape,
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pomegranate, and blueberry marcs were obtained and milled to powder. Milling conditions were
varied to achieve nominal particie size of 30 ruicrons. The particle size of the marcs before and
after milling are shown in Table 18A. The fine-milled 2 Chardonnay marc produced in Example
& was used to produce the 15% by weight Chardonnay mare chocolate. Chocolates were
prepared with each marc using the method described in Example 7 and the high-CF base
chocolate described 1n Table 16A. Table 18B shows the ingredient makeup of the chocolates.
The only difference between the base chocolate and the final chocolate with 0% marc was the
addition of 9.4% cocoa butter during conching. The particle size distribution of each of the final

chocolates 1s shown in FIG. 4A.

Table 18A. Particle size of Concord grape, blueberry, and pomeagranate marcs before and afier

milling.

Sample Particle size (pm)’
Before After
milling milling

Concord grape >200 20,21,25
marge

Blueberry 118, 156,130 | 30, 35,37
marg

Pomegranate | 112, 179, 187 29,32, 31
mare

'Comma-separated values represent independent replicate measurements.

Table 18B. Ingredient formulas for chocolates containing various fruit mares at a concentration

of 15% by weight.

Marc Addition (% by
weight)

0 L 15
Ingredient (% by weight)
High-CF unsweetened
chocolate 37 284
Cocoa butter 266 287
Sucrose 362 278
Fruit Marc! 0.0 15.0
Lecithin (.5 0.5
Total 100.4 100.4
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Mare Addition (% by
weight}
8 |18

Ingredient (% by weight}
High-CF unsweetened
chocolate 37 28 4
Cocoa Flavanol Content {calculated)”
mg cocoa flavanols per
30g serving 273 210

'Concord grape, pomegranate, Chardonnay, or blueberry marc.

*Values represent calculated amounts of cocoa flavanols from the base chocolate, and do not

include flavanols from the added marc.

Sensory Method

{4142} A group of six panelists (5 males; 1 female; ages 32-60+) with 10-20+ vears’
professional experience in the food or dietary supplement industry was used to determine the
sensory attributes of the chocolates employing a moditied quantitative descriptive analysis.
Twelve flavor attributes from three flavor categories were evaluated including: 1) retronasal
aroma {seven attributes,; in-mouth), 2) basic taste (four tastes; bitter, sweet, salty, sour); 3)
mouthfeel — astringency {pleasant mouthfeel}. The flavor attributes evaluated in this study are

shown 1n Tables 19A-C.

Table 19A. Seven aroma attributes (Retronasal- in-roouth).

Retronasal Aroma | References Definitions

Aroma associated with roasied cacao
Cocos Roasted cacao nibs nibs

Aroma associated with fruity

Total Fruit Canned mixed fruit (Dole) characteristics

Blueberry Dried blueberries Aroma associated with blueberries
Grape Grape juice (Welch's) Aroma associated with grape juice
Roasty Roasted coffee beans Aroma associated with roasted foods
Nutty Almonds Aroma associated with nuts
Caramelized Brown sugar Aroma associated with brown sugar
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Table 198, Four basic tastes.

Taste References Definitions

Sour 0.4% citric acid solution Taste associated with citric acid solution
Bitter (.02% caffeine solution Taste associated with caffeine solution
Sweet 6% sucrose solution Taste associaied with sucrose solution
Salty (.5% Na(l solution Taste associated with salt solution

Table 19C. Mouthfeel.

BMouthieel References Definitions

Astringency 0.4% Alum solution Puckering/ drying mouthfeel

{6143] For the sensory evaluation, the panelists were asked to taste each chocolate and asked
to score each flavor attribute on a nive~-poiut scale from 0 to 4, in which 0 = not observable, T =
weak intensity, 2 = moderate intensity, 3 = strong intensity, and 4 = extreme intensity (in 0.5
increments). Furst, the control chocolate was evaluated and scored for all twelve flavor
attributes. Then, each test chocolate was evaluated, and the panelists were asked to score the test
chocolate’s flavor attributes in relation to the intensity of the same flavor attribute 1n the control
chocolate. For palate cleansing, breaks were taken in between each flavor evaluation. The
sensory experiment was conducted tn triplicate. The scores for each attribute (S samples; 12
attributes; 6 panelists tn triplicate (18 observations per attribute), 1080 total observations) were
comptled. The mean (M) and the standard error of the mean (SEM) were calculated using
Microsofi® Hxeel Version16.21 for Office 360 (Microsoft Corporation, Redman, WA} To
compare the intensity of each chocolate flavor attribute, the mean rating of each attribute was
evaluated using a one-way analysis of variance (ANOVA). HANOVA proved to be significant,
means were separated with Tukey-Kramer HSD test. Al statistical analyses were was
performed using JMP Pro 14.0.0 software (SAS Institute, Cary, NC) with a significance level of
o = (.05 Graphs were prepared using GraphPad Prism version 9.0.0 for Windows (GraphPad

Software, San Diego, CA).
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Results

{0144] The flavor and aroma attributes of the chocolates that were significantly different are
shown in FIGS. 4B-44. All of the marcs significantly decreased cocoa arora attributes (FIG.
48 and increased total fruit aroma attributes (FIG. 4C) of the chocolate compared to the control.
As expected, only the blueberry marc led to a significant increase in detection of blueberry
aroma attributes (FIG. 403). Interestingly, Concord and blueberry marcs both led to a significant
increase in grape aroma attributes compared to the control chocolate, while the Chardonnay marc
did not (FIG. 4E). This demonstrates a surprising effectiveness of Chardonuay marc in
increasing the overall fruitiness of chocolate without adding a distinct grape flavor. Chocolates
with Chardonnay and blueberry marcs had a slight, but not significant, increase in caramelized
attributes compared to the control chocolate (FIG. 4¥). All of the marcs except blueberry led to
a sigruficant increase tn sour taste attributes compared to the control chocolate (FIG. 4F). No
statistically significant differences were observed in the roasty, nutty, and salty attributes of the

chocolates.

{0145] Grape, blueberry, and pomegranate products are all desired by consumers for their
high concenirations of antioxidant flavanols and other polyphenols. As discussed in Example 7,
one would expect that addition of marcs of these high-flavanol fruits would increase the
unpleasant astringent mouthfeel and bitternessof chocolate. Surprisingly, none of the marces led
to a significant decrease in pleasant mouthfeel compared to the conirol (FIG. 4G}, and only
pomegranate marc led to a significant tncrease o bitterness (FIG. 4H) and a significant decrease
in sweetness (FIG. 41), despite an ~25% reduction in sugar content {Table 18B). These results
demonstrate that the unexpected effect of delivering desired dietary flavanols to chocolate while
maintaining sweetness and pleasant mouthfeel without increasing bitterness is not unique to
Chardonnay marc, and may be achieved with other grape and berry marcs. Notably, only
Chardonnay marc led to a significant decrease in bitterness (FIG. 4H) while maintaining pleasant

mouthteel (FIG. 4G) and sweetness (FIG. 4H), highlighting its particular effectiveness.
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CLAIMS
What 15 claimed 1s:

1. A food composition, comprising:
chocolate; and

agricultural marg,

wherein (1) the agricultural marc is present in an amount of between 1% and 50% by
weaght of the total food compostiion; or (1) the weight ratio of chocolate to marc 1s between

1:1 and 1061, or both.

2. The composition of claim 1, wherein (i} the agricultural marc is present in an amount

of betweean 5% and 30% by weight of the total composition; or (it} the weight ratio of

chocolate to marc 1s between 2.1 and 20:1 by weight, or both.
3. The composttion of claim 1 or 2, wherein the composition comprises cocoa butter.

4. The composttion of claira 3, wherein the composition has a cocoa butier content 1n an

amourt between 0.3% and 40% by weight of the total composition.
5. The composition of claim 3, wherein the composition has a cocoa butter content 1n an

7

amount between 10% and 30% by weight of the total composition,

6. The composition of claims 4 or 5, wherein the ratio of cocoa butter to mare is at least
12
7. The composition of any one of claims 1 to 6, wherein the food composition has total

fruit aromatic attributes at a rating of at feast 0.5 or higher on a scale of G 10 4.

8. The composition of any one of claims 1 to 7. wherein the food composition has bitter

taste aftributes at a rating of 2.5 or lower on a scale of 0 to 4.

9. The composition of any one of claims 1 to 8, wherein the food composition has

pleasant mouthfeel attributes at a rating of at least 1.0 or higher on ascale of G 10 4.

10, The composttion of any one of claims | to 9, wherein the food composition has sweet

taste attributes at a rating of at least 1.0 or higher on a scale o{ O to 4.
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11 The composition of anty one of claims 1 to 10, wherein the composition has an
aromatic atiribute selected from the group consisting of fruit complex, brown fruil, raisin, red
fruit, and cherry cordial, or any combmation thersof, each independently at a rating of ¢.5 or

higher on a scale of O to 15.

12, The composition of any one of claims 1 to 11, wherein the composition has

astringency flavor notes at a rating of 5.0 or lower on a scale of G 1o 185,

13, The composttion of any one of claims 1 to 12, wherein the composition has bitter

L

y
flavor notes at a rating of 2.3 or lower onascale of O to |

14, The composition of any one of claims | to 13, wherein the composition has sweet

flavor notes at a rating of between 6.0 and 10.0 on ascale of G 10 15,

15. The composttion of any one of claims 1 to 14, further comprising sugar.
16, The composttion of claim 15, wherein the composition has a sugar content of less

than 25% by weight.

17. The composition of any one of claims 1 {0 16, wherein the composition has a {iber

content of at least 10% by weight of the total composition.

18. The composition of any one of claims 1 to 17, further comprising vuts, creams,
caramels, filling, foffee, milk or milk products, vegetable fats, color additives, Hlavorings,

ermuidsifiers, vitamins, minerals, salt, or artificial sweetener, or any combination thereof

19, The composttion of any one of claims 1 to 18, wherein the agricultural marc 1s berry
mare.

20. The composition of claim 19, wherein the agricultural marc 15 grape mare.

21, The composttion of clairn 20, wherein the grape marc comprises Chardonnay marc.
22, The composttion of claira 20 or 21, wherein the food composition has grape aromatic

attributes at a rating of at least 1.0 or hugher on a scale of 10 4.

23. The composttion of claim 20 or 21, wherein the food composition has grape aromatic

attributes at a rating of 1.0 or lower on ascale of ¢ 1o 4.

73



WO 2022/082064 PCT/US2021/055309

24. The composition of any one of claims 1 to 23, wherein the agricultural marc is in

powder form having an average particle size of less than or equal to 100 microns.

25, The composition of claim 24, wherein the agricoltural marc is in powder form having

an average parficle size of less than or equal fo 40 microns.

20, The composition of claim 24, wherein the agricultural marc 18 in powder form having

an average particle size of less than or equal to 20 microns.

27, The composition of any one of claims 1 to 26, wherein the composition comprises {~)-

eptcatechin in an amount of at least abowt 2 mg per 30 g serving of composition.

28 The composition of any one of claims 1 to 27, wherein the composition comprises

{+)~catechin in an amount of at least 0.5 rog per 30 g serving of the coropostiion.

29. The composttion of any one of claims | to 28, wherem the composition comprises {~)-

catechin in an amoount of at least 0.1 mg per 30 g serving of the composition.

30, The composttion of any one of claims | to 29, wherein the composition comprises a
total amount of BP1-DP7 cocoa flavanols and procyanidins of at least about 10 gper 30 g

serving of the chocolate composttion

31, The composition of any one of claims 1 to 30, wheren the chocolate coraprises cocoa
solids.
32, The composition of any one of claims 1 to 30, wherein the chocolate comprises cocoa

solids and cocoa butter,

33, The composition of any one of claims 1 to 30, wherein the chocolate comprises a

chocolate hiquor,

34, The composttion of any one of claims | to 33, wherein the chocolate 1s unsweetened
chocolate.
35, The composttion of any one of claims | to 33, wherein the chocolate comprises senu-

sweet chocolate, dark chocolate, milk chocolate, white chocolate, or high-flavano! chocolate.

36, The composition of any one of claims 1 1o 35, wherein the food composition contains

a cacao content of at least 60%.
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37.  The composition of any of claims ! to 36, wherein the food composition has a shelf

fife of at least 6 monihs.

38, A method of preparing a tood composition of any one of claims 1 to 37, the method
COMprising:

corabinung ao agricultural mare with a chocolate base composition, or one or more

mgredients of the chocolate base composition o produce the food composition.

39 The method of claim 38, wherein the chocolate base composition comprises semi-

sweet chocolate, dark chocolate, malk chocolate, white chocolale, or high-flavanol chocolate,

40, The method of claim 38 or 39, wherein the chocolaie base composition comprises

cocoa solids.

41 The method of claim 38 or 39, wherein the chocolate base composition comprises

cocoa solids and cocoa butter.

42, The method of claim 38 or 39, wherein the chocolate base composition comprises a

chocolate hiquor,

43 The method of claim 38 or 39, wherein the chocolate base compostiion comprises

unsweetened chocolate.

44, The method of any one of claims 38 to 43, wherein the chocolate base composition
further comprises nuis, creams, caramels, filling, toffee, milk or muilk products, vegetable fats,
color additives, flavorings, flavor extracts, emmlsifiers, vitaming, minerals, salt, or artificial

sweetener, or any combination thereof

45, The method of any one of claims 38 to 44, wherein the chocolate composition
comprising agricultural marc has increased fruity aromatic attributes compared to a chocolate
composition produced from the same chocolate base composition and lacking agricultural

marc.

46.  The method of any one of claims 38 1o 45, wherein the chocolate composition
comprising agricultural marc has similar bitter taste attributes compared to a chocolate
composition produced from the same chocolate base composition and lacking agriculiural

marc.
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47.  The method of any one of claims 38 to 46, wherein the chocolate composition
comprising agricultural marce has decreased bitter taste attributes compared to a chocolate
composition produced from the same chocolate base composition and lacking agriculiural

margc.

48.  The method of any one of claims 38 to 47, wherein the chocolate composition
comprising agricultural marc has similar sweet taste atiributes compared to a chocolate
composition produced from the same chocolate base composition and tacking agricultural

marc.

49, The method of any one of claims 38 to 48, wherein the chocolate composition
comprising agricultural marc has similar pleasant mouthfeel attributes compared to a
chocolate composition produced from the same chocolate base composition and lacking

agricultural marc.

~

56, The method of any one of claims 38 to 49, wherein the chocolate composition
comprising agricultural marc has similar grape aromatic attributes compared to a chocolate
composition produced from the same chocolate base composition and tacking agricultural

marc.

51, The method of any one of clairos 38 o 30, wherein the chocolate coropostiion
comprising agricultural marc has increased grape aromatic atiributes compared to a chocolate
composition produced from the same chocolate base composition and lacking agricultural

marc.

52, An agricultural marc powder having (1} an average particle size of less than 1060
microns, (11} a soluble fiber content of at feast 5% by weight, or (111} a polyphenol content of

at least 0. 1mg GAE/g, or any combination of (1)-{iii}.

53. The agricultural marc powder of claim 52, wherein the agricultural marc is grape
narc.
54. The agricultural mare powder of claim 32, wherein the agricultural warc is

Chardonnay marc.

55, The agricultural marc powder of any one of claims 52 o 34, wherein the agricultural

mare powder has two of (1)-(ii1).
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The agricultural marc powder of any one of claims 52 to 54, wherein the agricultural

56.
mare powder has all three of {13-Gi1).

57. A food compostiion, comprising:

chocolate; and
the agricultural marc of any one of claims 52 to 56

~d
~d
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A. CLASSIFICATION OF SUBJECT MATTER
IPC - A23D 7/005; A23G 1/36; A23G 1/40 (2021.01)

CPC - A23D 7/001; A23D 7/005; A23D 7/0056

According to International Patent Classification (IPC) or to both national classification and 1PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to ¢claim No.
X ~— |CN 107006572 A (Henan Institute of Science and Technology) 04 August 2017 (04.08.2017), 1-5
entire document, especially page 2, embodiment 1.
A = | "The Amazing Cocoa Butter-6 Reasons to Make It Part of Your Health & Beauty Regimen!” 1-5

(Connery) 08 August 2018 (08.08.2018), [retrived on 2021-12-13] Retrived from Internet:
<URI:https://wildmountainchocolate.com/blogs/news/the-amazing-cocoa-butter-make-it-part-of-
your health-beauly=ieyimen>, enilre document, especially pages 2 and 6.

A RU 2166256 C2 (Belgorod University of Consumer Cooperatives, Savvateeva Lyudmila 1-5
Yurievna, Teplov Vitaly lvanovich, Savvateev Evgeny Vitalievich, Marchenko Olga Borisovna)
10 May 2001 (10.05.2001), entire document.

A + KR 101175050 B1 (Jekiss Co., Ltd.) 17 August 2012 (17.08.2012), entire document. 1-5

A - | DE 202012010359 U1 (STRANDCAFE BETR S GmbH, Strandcafe Betriebs-Gmbh) 19 1-5
February 2013 (19.02.2013), entire document.

D Firther documents are listd in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “1"  later document published after the international filing date or priority

“A™ document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance . the principle or theory underlying the invention

“D”  document cited by the applicant in the international application “X" document of particular relevance; the-claimed invention cannot be

“E” earlier application or patent but published on or after the international considered novel or cannol be considered to involve an inventive step
filing date when the document is taken alone

“L™ document which may throw doubts on priority claim(s) or which “Y” document of particular relevance: the claimed invention cannot
is cited to establish t e;‘_)l)ubhcauon date of another citation or other be considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” documentreferringtoan oral disclosure, use, exhibition or other means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than  “&” document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

13 December 2021 JAN 2 8 2022
Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Kari Rodriquez

P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

l. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. X Claims Nos.: 6-57
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable

claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees,

3. I:’ As only some of the required additional search fees were timely paid by the applicant, this international search report covers

only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee. ’

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specificd in the invitation.

D No protest accompanied the payment of additional search fees.
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