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PALATABLE BEVERAGES AND COMPOSITIONS WITH COCOA EXTRACT

FIELD OF THE INVENTION

001) The present subject matter relates to palatable beverages and compositions
comprising a cocoa extract which comprises cocoa polyphenols, and an edible acid. The
present subject matter further relates to processes for formulating said beverages and

compositions.

BACKGROUND

002) Polyphenolic cbmpounds are a broad class of bioactive substances derived
from certain plant materials. Plant polyphenols have been associated with a variety of health’
benefits. Certain polyphenolic compounds including procyanidins occur naturally in cocoa.
If processed properly, cocoé products including extracts, cocoa solids, and cocoa liquor can
retain many of the original flavanols and procyanidins found in cocoa. When ingested, these
cocoa polyphenols can provide significant health benefits to humans. For example, cocoa
polyphenols have been shown to have beneficial effects on the flow mediated dilation of
blood arteries and enhancing nitric oxide/nitric oxide synthase (NO/NOS) activity; such
cardiovascular health effects are reported, for ex‘a.mple,‘in WO 97/36497 published Octobér
9, 1997. Thus, the ingestion of cocoa products having a high cocoa polyphenol content may
provide significant health benefits. Therefore, there is é need in the art for compositions
providing cocoa polyphenols.

SUMMARY OF THE INVENTION

003) Surprisingly, it has been discovered that an edible acid under the conditions

described herein, in the presence of a cocoa extract comprising cocoa polyphenols, has
several advantages including: improving the palatability of compositions comprising cocoa
extract, providing an appealing color to the compositions comprising cocoa extract, providing
non-chocolate flavored compositions with cocoa extract and health benefits of cocoa
polyphenols, and increasing the dispersibility of the cocoa polyphenols contained in the
cOCoa extract.

004) In one embodiment, the presént subject matter is directed to a beverage such

as a palatable beverage and a dry drink mix for the preparation thereof comprising an edible
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acid and additionally a cocoa extract comprising one or more cocoa polyphenols and in some
embodiments the beverage and the mix may comprise a sweetener, e.g. a non-nutritive
sweetener, such as sucralose, acesulfame K (Ace K) or combinations thereof. The dry drink
mix may be a free-flowing dry powder red to maroon in color which may comprise particles
of certain size described herein. '

005) In another embodiment, the present subject matter is directed to a non-
chocolate flavored water soluble/dispersible composition comprising a sweetener, e.g. a non-
nutritive sweetener (such as sucralose, acesulfame K (Ace K) or combinations thereof),
edible acid such as citric, tartaric and/or malic acid, a cocoa extract comprising one or more
cocoa polyphenbls and a carrier. The composition may further comprise a fruit flavor. It

may also include cocoa extract having particles of a certain size described herein.

"BRIEF DESCRIPTION OF THE FIGURES
006) Figure | shows the sampling paradigm of the day before and the day of the

biological study described herein. ,

007) Figure 2 slloWs the average levels of epicatechin metabolites detected in blood
plasma at 0, 1, 2 and 4 hours after ingestion of a composition of the present subject matter in
the biological study according to Figure 1. '

008) Figure 3 shows the levels of epicatechin metabo]ifes detected in blood plasma
at 0, 1, 2 and 4 hours after ingestion of a composition of the present subject matter for each of

-ten subjects. ' _ A

009) Figure 4A shows the levels of non-methylated epicatechin metabolite in blood
plasma at 0, 1, 2 and 4 hours after ingestion of a composition of the present invention.

0010) Figure 4B shows the levels of 3’-O-methylepicatechin metabolite in blood
plasma at 0, 1, 2 and 4 hours after ingestion ofa composition of the present invention.

0011) Figure 4C shows the levels of 4’-(J-methylepicatechin metabolite in blood
plasma at 0, 1, 2 and 4 hours after ingestion of a composition of the present invention.

0012) Figure S shows the relative levels of non-methylated epicatechin, 3°-O-
methylepicatechin and 4’-O-methylepicatechin metabolites in blood plasma at 0, 1, 2 and 4
hours after ingestion of a composition of the present invention.

0013) Figures 6A-B show wetting time trends of dry drink mix compositions as a

function of citric acid content (A) or acid-to-cocoa extract ratio (B).
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0014) Figure 7 shows particle size distribution of several dry drink mix compositions
and wetting times for the 250>x>105 micron particle size fraction of these compositions. CF
refers to cocoa extract.

0015) Figure 8 shows results of a palatability test in a test sample of seventy subjects
using a hedonic rating scale. (Legend: left bar represents male subjects, right bar represents
female subjects.) o |
| DETAILED DESCRIPTION OF THE INVENTION

0016) Cocoa extracts comprising cocoa polyphenols are naturally bitter and v
astringent. Compositions containing a cocoa extract comprising cocoa polyphenols typically
have been limited to choéo]ate-ﬂavored compositiohs‘such as a cocoa beverage. Fuﬁher,‘
non-chocolate flavored compositions containing a cocoa extract comprising cocoa
polyphenols have exhibited poor palatability due to the pronounced bitterness and
astringency of the extract.’ Therefore, it would be advanta geous to provide a n6n~chocolate
flavored composition comprising a cocoa extract comprising cocoa polyphenols that is
palatable. This would expand the useful application of cocoa polyphenols.

0017) Cocoa extrécts co;ﬁprisiﬁg cocoa polyphenols typically impart a purple to
brown color when added to water. While the coloring is natural, it may not be appealing to
those ingesting the connpdsition containing the cocoa extract. Therefore, it would be
advantageous to provide a composition comprising a cocoa extract comprising cocoa
polyphenols that imparts an appealing color when added to water.

0018) Given their extraction process, cocoa extracts comprising cocoa polyphenols
may be hydrophobic and are therefore a difficult material to wet and, as a result, to dispersé
when added to water. Therefore, it would be advantageous to provide a composition
comprising a cocoa extr\act,comprising cocoa polyphenols that is more readily dispersed
when added to water. |

0019) Further, tests have shown that ingestion of cocoa polyphenols in cocoa
products typically result in a peak plasma concentration of the resulting metabolites often in
about two hours _bost consumption (See Schroeter et al., (-)-Epicatechin mediates beneficial
effects of the flavanol-rich cocoa on vascular functions in humans”, PNAS, Vol. 103, No. 4,
January 2006, pp. 1024-1029.) It would be advantageous to at least achieve similar
absorption under the beverage conditions described herein.

0020) The term “cocoa extract” refers to the solvent-derived extracts containing

cocoa polyphenols (catechin, epicatechin and/or procyanidins) that can be prepared by
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solvent extracting cocoa beans, cocoa nibs, or non-defatted, partially or fully defatted cocoa
solids (e.g. cocoa cake and cocoa powder) prepared from cocoa beans or cocoa nibs. For

| example, see U.S. Pat. No. 5,554,645 to Romanczyk; U.S. Pat. No. 6,015,913 (Kealey et al.)
issued Jan. 18, 2000; and U.S. Pat. No. 6,312,753 (Kealey et al.) issued Nov. 6, 2001, the |
relevant disclosures of which (pertaining to cocoa extracts and extraction processes) are
incorporated herein by reference. As a person of skill in the art can readily appreciate,
depending on the solvent used for extraction (e.g. aqueous acetone) cocoa extract may be
hydrophobic. Further, as is known to persons of skill in the art, that cocoa extract (which can
be in powdered form) is a différent material from cocoa powder prepared during traditional
cocoa bean processing for cocoa beverage and chocolate manufacturing. For a describption of
traditional cocoa processing, see, for example, [ndustrial Chocolate Manufacture and Use, 3“’,
ed,, Ed S.T. Beckett, Blackwell Publishing 1999. Additionally, in the case that an acid is
used in the extraction process, it is intended that the resulting cocoa extract will be still |
combined with an edible acid as described herein, i.e., any remaining acid in said cocoa
extract would not be considered as part of the edible acid component of the composition of
the present invention '

0021) The term “cocoa flavanols” refers to the flavan-3-ol monomers catechin and
epicatechin. The monomers include (+)-catechin and (-)-epicatechin and their respective
epimers (e.g., (+_)—epicatechinlgnd (-)-catechin) and derivatives thereof including metabolites
thereof (e.g. see Example 2 for description of metabolites). As a person of skill in the art can
appreciate, unlike tea, cocoa does not contain gallated and/or galloylated flavanols, thus the
term “cocoa flavanols” does not include catechin gallate, ebicatechin gallate,
epigallocatechin, epigallocatechin gallate or the like.

0022) The term “cocoa procyanidin” refers to, naturally occurring or synthetically
derived oligomers of catechin and/or epicatechin.

0023) Any reference to “cocoa polyphenols” should be understood to comprise
cocoa flavanols and/or cocoa procyanidins.

0024) The present compositions typically do not contain tea, wine, grape seed or
pine bark-derived polyphenol compounds and/or extracts.

0025) Also within the scope of the invention are the compositions comprising at least
one of the flavanols having the formula “A” and the procyanidins having the formula “A,”

where n is an integer from 2 to 18 and higher. “A” has the formula:
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OH X :
where R is 3-(a)-OH, 3-(B)-OH, 3-(0)-O-saccharide, 3-(B)-O-saccharide, 3-(a)-O-C(O)-R',
or 3-(B)-O-C(O)-R';

where bonding between adjacent monomers takes place at positions 4 and 6 or 4 and 8;
where a bond to a monomer inbpositio.n 4 has alpha or beta stereochemistry;

where X, Y, and Z are selected from the group consisting of A, hydrogen, and a saccharide
moiety, with the proviso that as o at least one terminal monomer, bonding of the adjacent
monomer thereto is at position 4 and optionally Y = Z = hydrogen; and

where the saccharide moiety is a mono- or di-saccharide moiety which may be optionally
substituted with a phenolic moiety; ‘

where R' may be an aryl or heteroaryl moiety 6pti0nally substituted with at least one hydroxy
group; and

salts, derivatives, and oxidation products thereof. Advantageously, the saccharide moiety is
derived from the group consisting of glucose, xylose, thamnose, and arabinose. The
saccharide moiety and any or al-l of R X, Y, and Z may optionally be substituted at any
position with a phenolic moiety via an ester bond. The phenolic moiety is selected from the

group consisting of caffeic, cinnamic, coumaric, ferulic, gallic, hydroxybenzoic, and sinapic

acids.

0026) In certain embodiments, the composition comprises at least one of the above
compounds wherein R is 3-(a)-OH and/or 3-(§)-OH.

0027) The term “composition” includes, but is not limited to, dietary supplements, -

beverages and beverage mixes. _
0028) The term “carrier” includes, but is not limited to, any materials known in the
art including but not limited to any powder, liquid, gel, solubilizer, or binder, which is

nontoxic and which does not interact with other components of the composition in a
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deleterious manner. Preferred carriers include, but are not limited to, maltodextrin, gum

arabic, starch, mi’c’r_ocrystalllne cellulose, hydroxypropyl methylcellulose, and mixtures

thereof. In certain entbodiments, the carrier is maltodextrin and/or the carrier that is used is
taste and/or astringency neutral, i.e,, it bas no effect on palatability inelttding astringency of
the resulting beverage.

0029) The term “astringent” refers to a tactile sensation perceived as dryness,
puckermg and/or roughness in the oral cav1ty Petceptton of astrmgency has a slow onset and
is characterized by a long persistence; it may not be instantaneous but may require time for:

: development Althoug,h many compounds eltcxt an astrmg,entsensanon astrmg,ency is
chemically defined as the abtlnty to precipitate protems A person of skill in the art will know
how to assess and/or measure the astringency. For example methods of sensory evaluatton v
for assessment of characteristics such as bitterness, astringency, etc. are known in the field
and practic-ed‘for example, és»per recommendations and guidelines of the International '
Standard (ISO), and recognized bodies such as The Americtm Society for Testing and
Materials (ASTM) . See also: Hanna Peleg et al., Bitterness and astringeitcy of flavan-3-ol
monomers, dimers and trimers, Journal of the Science of Food and Agricblture 79:1123-1 128
(1999).

0030)’ As used herein, the term “palatable” me'itts that the composition such zts a
beverage has an a&reeable or pleasant taste upon consumptlon both vis-a-vis the senise of taste
and tactile sensation, for example palatable means that elements of bitterness-and ‘
astringency are m balance wnth the rest of the composition (i.e., in balance with sweetness
and sourness) (bitterness, astringency and aftertaste are propemes_, as a person of skill in the
art can appreciate, associated with cocoa extract); “pa]atable‘ compdsition” also means that
the presence of cocoa extract, or cocoa flavors, cannot be readtly percelved therein. A
hedonic scale is toutmely used in the food science art to assess the palatabxltty of tood
composmons and may be used herein as shown is Example 7 (see test results and citation
therein). The hedonic scale that has been most widely.used, for example, is a 9-point scale in
which a person rates their preference for food, ranging from “extremely dislike” to
“extremely like” with the midpoint of 5 being neither like nor dislike. Thus, a composition of
the invention is “‘palatable” if a person rates a composition as at least 5 and above, e.g. 6 and
above. Referring to Example 7, a 7-point hedonic scale may also be used.

0031) The term “shelf-stable” refers to a product stored under ambient temperature

and humidity conditions and, if the package integrity is maintained during storage, shipping,
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display at retail, and in the home, will not spoil or become unsafe throughout the
manufacturer’s specified shelf-life.

0032) The term “water soluble composition™ is intended to mean the same as “water
dispersible composition” and may also be referred to as “water soluble/dispersible
composition.” As a person of skill in the art can appreciate, the dry powder compositions
described herein contain some ingredients that are water soluble (e.g. ediblé acid) and some
‘that are dispersible in water (e.g. cocoa extract particle).

0033) Thus, the present invention is directed to a beverage such as a palatable
beverage and a dry drink mix for the preparation thereof comprising an edible acid and
additionally a cocoa extract comprising one or more cocoa polyphenols. In some
embodiments, the beverage and the mix may comprise a sweetener such as sucralose and/ora .
carrier such as maltodextrin. A range of maltodextrins may be used, for example éorn based
DE 10. |

0034)  In another embodiment, the present subject matter is directed to a non-
chocolate flavored water soluble/dispersible composition comprising a sweetener such as
sucralose, edible acid, a cocoa extract comprising one or more‘cocoa polyphenols and a
carrier such as maltodextrin. The composition may further comprise a fruit flavor. In further
embodiment's, the non-chocolate flavored water soluble/dispersible composition excludes
lecithin and/or taste and/or astringency masking agents such as for example quinic acid
and/or pectin. -

0033) As used herein, the term ‘fnoh-chocolate flavored composition” means that the
composition has no readily perceivable chocolate or cocoa flavor eveﬁ though the extracts
and compounds used in the composition are derived from cocoa, i.e., the term “non-chocolate
flavored” is intended to mean the same as “non-cocoa flavored”—the “non-chocolate
flavored compositions™ are thus unlike the compositions containing cocoa powder which
compositions have cocoa/chocolate flavor.

0036) In cer{aixl embodiments, the compositions described herein are non-
proteinaceous compositions. The term “non-proteinaceous composition” means a
composition that does not contain protein such as for example isolated dairy or soy proteins,
milk powder, and/or soy powder. In some other embodiments, the composition of the
invention may contain protein (e.g. whey protein or i1ydrolysate) and/or an amino acid
arginine. In other embodiments, the composition may contain at least one amino acid other

than glutamic acid.
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0037) In certain embodiments, the composition may be a free-flowing powder
having particle sizes and distribution described herein.

0038) The composition of the present subject matter contains an edible acid.
Acceptable edible acids include, but are not limited to, citric acid, tartaric acid, lactic acid,
ascorbic acid, fumaric acid, phosphoric acid, malic acid and combinations thereof. In certain
embodiments, the compositions contain cifric, tartaric or malic acid powders or any
combination thereof, for example a combination of citric and malic acid (exemplary
compositions are shown in Example 1). As a person of skill in the art can appreciate,
ascorbic acid (Vit C) is added in accordance with the U.S. Recommended Daily Intakes
(RDI) requirements, e.g. to provide up to 100% of the RDI and should not be used in large
amounts due to potential side effects. Typically, quinic acid and oxalic acid are not
contemplated for use in the invémion.

0039) In some embodiments, the amount of the acid (e.g. citric acid) in the dry mix .
composition is eighteen w/w percent (18 % w/w) and above, for example, up to forty wiw
percént (40 % w/w), e.g. between thirty and forty w/w percent (30 to 40.% w/w) or between
eighteen and twenty five w/w percent (18 to 25 % w/w). A person of skill in the art can
optimize the acid amount and particularly the upper acid amount depending on the resulting
beverage flavor, for example, too high of an acid content may result in a beverage too sour
for consumption.

0040) Advantages of decreasing the pH include reduction in or balance ofthe
bitterness and astringency of the cocoa extract, providing a natural red color to the |
composition, and providing stability for the cocoa polyphenols in the composition. For
purposes of this disclosure, “natural color” is as defined below.

0041) The addition of an edible acid to the composition serves multiple purposes; it
increases the wettability and dispersibility of the composition and decreases the pH of the
composition when dispersed in water. The presence of an edible acid also provides for a
reduction in the bitterness and astringency of the composition so as to make the composition
palatable. The dryness, puckering and roughness throughout the oral cavity associated with
the bitterness and astringency of the cocoa extract comprising cocoa polyphenol is greatly
reduced by the presence of the edible acid.

0042) The cocoa extract comprising cocoa polyphenols in the presence of an edible
acid provides a more appealing natural red to maroon color for the composition when added

to water (maroon color being more apparent than red color with the increasing amounts of
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cocoa extract). Thus, a composition of the invention may be a dry powder mix red/maroon
in color. As used herein, “natural color” means that the color is intrinsic to (derived from) the
cocoa extract under the acidic pH, i.e., due to the presence of the acid component of the drink
and not achieved by purposefully changing the color by adding coloring agents. While
coloring agents may be added to the compbsitions described herein, such coloring agents (e.g.
Red 40, carmine) are not necessary and are preferably excluded from the compositions »
described herein. This is advantageous since certain food colorings may cause allergies or
“are for other reasons not appealing to consumers. Thus, compositions, including dry drink
mix compositions, without food coloring agents are within the scobe of the invention. As
used herein, the term “food coloring agent” is as defined by the US Food and Drug
Administration but expressly excludes fruit flavors. The compositions of the invention may
thus contain fruit flavors.

0043)  One of the advantages of the compositions of the present invention is their
increased wetting. In this respect, the edible acid increases wetting and provides improved
sinkability of the composition when added to a liquid, for example water. The improved
wetting and sinkability provid'es'for a more rapid dissolution/dispersion of the composition in
the liquid. Achieving these properties is challenging for compositions containing cocoa
extract as described below. |

0044) Cocoa extract comprising cocoa polyphenols may, by nature of its extraction,

| be hydrophobic. Therefore, the wettability of such an extract is rather poor. As a result, it
would be expected that an emulsifier such as lecithin, a wetting agent, would be required to
render a composition which has an acceptéble wettability and conseq\jently accvepta'ble
dispersibility. As a person of skill in the art knows, lecithin is used in the context of cocoa
powder-based drink mixes where it is essential for fast wetting and dispersion of cocoé
powder when added to a liquid—in the absence of lecithin, cocoa powder can remain on the
surface of the liquid for prolonged, and unacceptable periods of time (up to an hour). Some
powders form wet crusts or lumps when added to water, which in turn creates a barrier
preventing the inside of a lump to wet and hence the lump floats, i.e., it does not sink and
therefore the powder is difficult to disperse. As noted above, increasing wettability allows the
particles to be surrounded by water which provides for a more rapid sinking and thus
dissolution/dispersion of a powder in a liquid. Regarding cocoa extracts that are
hydrophobic, it was expected that the compositions containing such extracts would require

the presence of lecithin. Surprisingly, however, no emulsifier, such as lecithin, is required to
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agglomerate and disperse the hydrophobic cocoa extract comprising cocoa polyphenols (see

Example 4). Thus, compositions without an emulsifier (e.g. lecithin), for example, prepared
by agglomeration of cocoa extract, an edible acid and a carrier (e.g. maltodextrin) withoﬁt an
emulsifier (e.g. lecithin) are within the scope of the invention.

0045) " Further, a sweetener is added to the corﬁposition to provide a balance with the
edible acid. The combination of a sweetener such as sucralose, ace K er combinations
thereof, with the edib]eacid provides a palatable composition with masked or reduced .
bitterness and astringency typically associated with cocoa related products without imparting
an unsatisfactory after-taste. V

0046) Compositions of the present subject matter, when added to.a liquid such as
water have a titratable acidity value of from about 0.2% to about 0.75% (as citric acid).
Titratable acidity of a solution is well known in the food science art and is measured by
reacting the organic acid present, such as citric acid, with a base, such as sodium hydroxide
(NaOH), to a chosen end point, close to neutrality, as indicated by an acid sensitive collo‘r”
indicator or a pre-detefmined_pH. ‘The titratable acidity is expressed as a percentage of the
acid of interest, such as tartaric acid in grapes, lactic acid in milk or citric acid in lemon juice.
Due to variation in buffering capacity of organic acids, there is no direct correlation between
titratable acidity and pH. However, higher acid levels in beverages are.oﬁ'en asseciated with -
lower pH values and vice versa. o ,

0047) The composition of the invention which is a bevérage compfising water and
the water soluble/dispersible composition described herein (e.g. dry drink mix, free-ﬂowing
powdered composition) has a pH less than about 5, for example, less than about 4, for V
example between about 2 to about 5, or between about 2 to about 4, or between 2 to about 3
or between 2.6 and 3. In certain embodiments, the pH of the beverage may be about 2.8.

0048) The composition of the invention may comprise cocoa extract comprising
epicatechin, catechin and procyanidin oligomers 2-10 (i.e., profile 1-10). In certain
embodiments, the cocoa extract comprises epicatechin and/or any one of the oligomers 2-10
and/or combinations thereof.

0049) The composition of the present subject matter has a total flavanol content
(including monomers and oligomers) of at least about 100 milligrams per serving (i.e., per
unit of the product) to provide the health benefits associated with cocoa polyphenols and no
more than about 1000 mg per serving for the composition to remain palatable. The total -

flavanol content may be, for example, from at least about 200 to about 1000 milligrams per

10
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serving, or from at least about 300 to about 750 milligrams per serving, or from at least about
300 to about 525 milligrams per serving, or at least about 350 milligrams per serving of the
composition. As shown in the examples, the serving size of the dry mix composition may be
between six and seven grams. In certain embodiments, the composition may contain at least
S mg/g (-)-epicatechin and/or at least 53 mg/g total epicatechin, catechin and procyanidin
oligomers 2 to 10. The cocoa polyphenol content of the composition is measured by the
method described in “Method performance and multi-laboratory assessment of a normal
phase high pressure liquid chromatography-fluorescence detection method for the
quantitation of flavanols and procyanidins in cocoa and chocolaté containing samples,”
‘Rebecca J. Robbins, Jadwiga Leonczak, J. Christopher Johnson, Julia Li, Catherine Kwik-k.‘ '
Uribe, Ronald L. Prior, and Liwei Gu, Journal of Chromoatography A, 1216 (2009) 4831-
4840. , _ ‘ ‘

0050) The cocoa extract used in the compositions of the present subject matter can
be milled to reduce the particle size of the extract. The milled cocoa extract typically
contains at least about 300 milligrams of cocoa polyphenols (profile 1-10, flavanols and
procyanidin oligomers), for example, about 300 to about 700 milligrams, or at least about 400 -
milligrams, or about 400 to about 600 milligrams, or about 400 to about 500 milligrams, per
gram of the milled cocoa extract. The cocoa extract which is present in compositions of the
present subjecf matter may have a reduced particle size of about 75 microns or less,
preferably about 30 microns or less, more preferably about 20 microns or less, and most
preferably about 10 microns or less. This reduced particle size provides for a further
reduction in the astringency, which in tumn provides for a more palatable composition._i

0051) H0wéver, smaller (fine) particle size of the dry powdered drink compoéition
(e.g. after cocoa extract and other ingredients are agglomerated with the acid particles) may
adversely affect wettability and then sinkability of the drink mix composition when added to
water, hence the desired particle size in the composition of the present inventibn (e.g. particle
size after agglomeration) was determined experimentally vis-a-vis a combination of other
factors (e.g. acid content) to arrive at palatable beverage(s) described herein when the dry,
powdered composition is mixed with water.

0052) The compositions of the present invention, in certain embodiments, should
meet the following dispersibility test. As used herein, the phrase “wherein the water soluble
composition meets the Predetermined Dispersibility Test” means that the composition

satisfies the following requirements following this procedure. Powdered mix product
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(between 6-7g) must wet such that there is no clumped powder or powder crust left on the
surface visible to the eye within ten (10) seconds after being added to a 16 fl. oz. (1/2 liter)
bottle of cold water (between 4°C and 10°C, 38-50 F). The product should sink, towards the
bottom of the bottle, almost concomitantly. After wetting is assessed, the bottle is then
shaken for twenty (20) éecon1ds_, rested for ten (10) seconds, shaken for another ten (10)
seconds and then assessed for the absence or presence of visible powder sedimented at the -
bottom. The drink is then poured through a mesh size 40 according to the US Sieve Series,
which corresponds to 0.420 mm (420 micron) opening on the mesh — no clumps of multiple
particles should be found on the screen. The mesh number system is a measure of how mahy
openings exist per linear inch in a screen. The values of US Sieve Series are known to |
persons of skill in the art and can be found, for example, at

hitp://www .azom.com/details.asp?ArticlelD=1417. US Sieve Series is also as defined by

ASTM standards as known by persons of skill in the art.

0053) Particle size distribution has an impact on disbersibility of the dry drink
composition with water. Examples of drink mix conipositions of the invention vis-a-vis the
particle size are as follows; the particle size is expressed as w/w percentage throughout this |
disclosure and claims. The amount of particles larger than 841 microns (i.e., remaining on.
the US Sieve Series mesh size 20) is no more than about five percent (5 %), .g. no more than
three _pércent (3 %)oreg. no.more_ than oné percent (1 %). The amount of particles of 74
microns or smaller (i.e., falling through US Sieve Series mesh size 200) is ho more than
about five or four percent (5 % or 4 %), e.g. no more than three percent (3 %) or e.g. no more
than one percent (1 %). Wi‘th respect to particle.size between 421 and 841 microns (i.e.,
particles remaining on US Sieve Series mesh size 40 after falling through mesh size 20), in
some examples of the composiﬁon, this particle size is in the amount of no‘ more that about
forty percent (40 %) or no more than about tWenty percent (20 %) depending on the acid
level of the composition, or no more than in the range between twenty and forty percent (20
to 40 %). Typically, the amount of particles in the range between 251 and 420 microns (i.e.,
particles remaining on US Sieve Series mesh size 60 and falling through mesh size 40) may
be in the range of thirty to fifty percent (30-50 %). Compositions with any combination of
particle sizes exemplified above are within the scope of additional embodiments of the
invention.

0054) In some examples of the composition, the above-mentioned particle size may

be adjusted depending on the acid content of the composition. For example, for a

12



WO 2011/109764 . PCT/US2011/027278

composition comprising twenty six percent (26 %) and above or thirty percent (30 %) and
above acid (e.g. citric acid), the particle size between.42l and 841 microns (i.e., particles |
r'emaining on US Sieve Series mesh size 40 after falling through mesh size 20) is in the
amount of no more that about forty percent (40 %). For a composition comprising eighteen
(18 %) and up to twenty five w/w percent (25 %) of the acid (e.g. citric acid), e.g. twenty w/w
percent (20 %) and up to twenty five w/w percent (25 %) of the acid (e.g. citric acid), the -
particle size between 421 and 841 microns (i.e., particles remaining on US Sieve Series mesh -
size 40 after falling through mesh size 20) is no more than twenty w/w percent (20 %). The
wetting, sinkability and dispersibi_lity'of a composition co_rhprising below 18 % acid is less
desirable. |

0055) The composition may have additional elements such as sweeténers, b'ulking
agents, flow agents, natural flavors, vitamins, minerals, buffering agents and other materials.

0056) Suitable sweeteners (nutritive and non-nutritive) may include those typically -
used in foods and include, but are not limited to, sucrose (e.g., from cane or beet), dextrose,
fructosé, lactose, maltose, giucose syrup or the solids thereof, corn syrup or the solids tvhergc;)f;
invert sugar, hydrolyzed lactose, honey, maple sugar, brown sugar, molasses, high potency
sweeteners, sugar alcohols (polyols), bulking agents, or combinations thereof. In the art, the
following are recognized as high potency sweeteners--aspartame, cyclamates, saccharin,
acesulfame, neo—hesperiﬂin dihydrochalcone, sucralose, alitame, stevia sweeteners, _
glycyrrhizin, thaumatin, acesulfame-K, and mixtures thereof. 'Examplés of sugar alcohols -
include those typically used in the art and include, but are not limited to, sorbitol, mannitol,
xylitol, maltitol, isomalt, and lactitol, and the like. Particularly preferred sweeteners include
sucrose and sucralose and combinations of sucralose and ace K. For the purposes of the
present invention, an advamaigeous sweetener both provides sweetness and masks bitterness
and astringency (i.e., it acts as a bitterness/astringency blocker) as is the case Witi‘l sucralose.
Aspartame is not used in certain embodiments of the invention due its inability to provide
sweetness (without a marked aftertaste) in the presence of cocoa extract (see Example 3)
when compared under the same conditions with, for example, sucralose.

0057) The composition may also contain bulking agents such as those typically used
in combination with high potency sweeteners. The “bulking agents” include those typically
used in foods and include, but are not limited to, polydextrose, cellulose and its derivatives,
maltodextrin and gum arabic. In certain embodiments, the bulking agent is neutral vis-a-vis

the taste and astringency of the composition, i.e., it does not affect these properties.
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0058) The composition may also contain a carrier, such as maltodextrin, gum arabic,
starch, microcrystalline cellulose, hydroxypropy! methylcellulose or mixtures thereof. In
certain embodiments, the carrier is neutral vis-a-vis the taste and astringency of the
composition, i.e., it does not affect these properties. '

0059) The composition may also contain flow agents, including but not limited to
silicon dioxide and magnesium oxide. In certain embodiments, the flow agent is neutral vis-
a-vis the taste and astringency of the compositibn, i.e.,, it does not affect these properties.

0060) The composition or beverage may also contain flavors including but not
limited to natural or artificial fruit flavors, vanillin, spices, and naturally expressed citrus or
spice oils, and combinations thereof. Through experimentaﬁon certain flavors are preferred
such as berry, citrus (e.g. grapefruit), pineapple or plum flavors.

0061) Examples of the compositions of the invention are as follows. A water
soluble/dispersible composition (e.g. non-chocolate flavored composition) comprising cocoa
extract, edible acid and sucralose; in such composition cocoa extract may comprise catechin,
epicatechin and procyanidin oligomers 2-10 or at least one compound thereof, the amount of
the total cocoa pdlyphenol per unit of the combosition may be at least 53 mg/g of cétechin,
epicatechin and oligomers 2 to 10 with at least 5 mg/g of (-)—epicétechin; the edible acid may
be selected from citric, malic and/or tartaric acid, the amount of the acid may be at least 18
w/w % of the dry composition and the amount of the particle size ranges may be no more
‘than 5 % of particles larger than 841 microns, no more than 4 % of particles of 74 microns or
smaller, no more than between 20 % to 40 % particles ranging between 420 microns and 840
microns.

0062) In other examples of the composition, the composition (e.g. dry drink mix
composition) comprises cocoa extract, an edible acid and é sweétener, wherein the edible
acid to cocoa extract ratio is 0.8 and above. An edible acid may be in the amount of at least
18 w/w percent in such a composition.

0063) In certain other embodiments, the water soluble composition (e.g. non-
chocolate flavored composition) consists essentially of cocoa extract, edible acid (e.g. citric
acid), non-nutritive sweetener (e.g. sucralose), carrier (e.g. maltodextrin) and fruit flavor. For
purposes of the embodiments described in the present paragraph, the transitional phrase
“consisting essentially of” means that the composition may contain, in addition to the listed
ingredients, other ingredients that do not affect the palatability including bitterness and

astringency of the beverage.
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0064) Administration of the composition comprising the cocoa extract comprising
cocoa polyphenols is preferably by oral administration.

0065) The invention is further described in the following non-limiting examples

EXAMPLES
0066) Example 1 — Beverage Mix 7
The present beverage mix can be prepared, for example, by adding the components of

the beverage mix in any order.

Ingredient (g)/Serving %(w/w)
Maltodextrin DE10 ' _ 2.622 39.73
Citric acid fine granular, anhydrous 2.]00 31.82
Cocoa extract containing cocoa polyphenols at 440 mg/g  0.880 13.33
Grapefruit flavor - 0.600 9.09
Tripotassium Citrate, monohydrate 0210 318
Sucralose 0.100 : 152
Ascorbic acid (Vit C) 0.075 1.14
Silicon dioxide 0013 - 020
6600  100.00

0067) The beverage mix was initially produced in ten pound (10 Ibs.) batches with -
the percentages for each component specified above. Most of the maltodextrin DE-10 was
placed in a bowl and combined with citric acid, ascorbic acid, cocoa extract mibrbnized toa
mean particle of less than 30 pm, flavor(s) and tripotassium citrate. This blend was then
placed in an agglomerator. As the blend was fluidized with the help of hot air, it was
concurrently sprayed\ with a solution of maltodextrin and sucralose. Silicon dioxide, an anti-
" caking agent, was added after agglomeration. The mix in an amount of 6.6g was added to

500 mL of water producing an approximate pH of 2.8.

0068) Example 2 - Biological Study
Epicatechin metabolite levels in plasma were determined after the ingestion of the
cocoa polyphenol beverage mix, as described in Example 1, by human subjects showing that

epicatechin was absorbed from the beverage.
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0069) For this study, healthy male and female subjects [n=10, 6 male and 4 females]
were recruited. The subjects were asked to follow a low-flavanol diet the day before and
during the study day, and to fast for the last 12 h prior to the initialization of the study. On the
study day, subjects ingested 250 ml of wéter to assure the same hydration levél, followéd 1 h‘
later by the ingestion of the product.

0070) The subjects ingested a cocoa polyphenol beverage containing 53'mg of
flavanols [profile 1-10] per g of product measured using a procedure set forth above. The
product was ingested in the form of a beverage that was prepared dissolving 6.6 g of the test
material in 350 ml (12 oz) of water. Subjects were asked to ingest the ﬁroduct in less than 2
minutes. The total amount of flavanols [profile 1-10] administered in this drink was at least
about 350 mg. According to the average weight of the volunteers, this amount of flavanols
corresponded to an average dose of 5.1+0.9 mg of flavanols per kg of bbdy weight.

0071) - Blood samplesrwere collected from all subjects before 'axlld t, 2 and 4 hours
after product ingestion. See Figure | for a sampling paradigm. Determination of epicatechin
metabolite levels in plasma: non-methylated epicatechin, 3-O-methylepicatechin and 4'-O-

- methylepicatechin were quantified in plasma sa_inples after treatment with B-glucuronidése
and sulfatases for 40 min at 37°C. The sum of epicatechin metabolites in plasma was
calculated as fhe sum of the levels of non-methylated epicatechin, 3'-O-methylepicatechin
and 4-0O-methylepicatechin metabolites.

0072) . As demonstrated in Figures 2 through 5 as well as Tables 1 and 2 below
epicatechin metabolites in plasma were detected in blood samples collected prior to ingestion
of the cocoa polyphenol beverage and 1, 2 and 4 hours after ingestion of the cocoa |
polyphenol beverage showing absorption upon administration of the beverage of the
invention. |

0073) This study demonstrated that the ingestion of the cocoa polyphenols in an.
acidic matrix does lead to a significant increase in the plasma levels of epicatechin

metabolites in humans.
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0074) Table 1: Detected plasma epicatechin in thcir non-methylated and O-

methylated metabolites [in nM] following the ingestion of test product.

. non-methylated 3-O-methyl  4-O-methyl Sum of flavanols
Subject time epicatechin epicatechin  epicatechin metabolites

(h) {n\) (nM) (nM) (nM)

0 o 0 0 - 0

. 1 562 101 36 700
Subject 1 9 208 75 24 _ 397
4 158 45 16 218

0 0 0 0 0

. 1 621 127 27 775
Subject2 314 98 24 - 436
4 160 52 15 227

) i) 0 0 0

‘ 1 642 117 35 794
Subject3 312 82 25 . 419
4 88 43 14 145

0 o . o 0 )

. 1 537 121 35 693

4

Subject 2 284 95 26 404
4 187 54 18 259

0 0 0 ) 0

. 1 281 69 15 365

Subject5 186 71 13 . ra

4 102 49 10 162

0 0 0 0o 0

‘ 1 194 38 10 243
Subject 6 2 132 32 | 8 172
4 82 24 5 111

0 0 0 0 0
. 1 1242 284 80 . 1606
Subject 7, 608 181 58 847
4 271 107 27 405

0 0o 0 0 0

. 1 301 52 21 373
Subject8 232 65 20 318
4 141 61 17 219

0 0 0 0 0

o 1 699 127 32 858
Subject 9 2 459 13 11 804
4 269 87 21 377

0 0 0 0 ' 0

Subject 1 668 150 51 ‘ 869
10 2 442 124 40 606

4 172 70 25 288
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0075) Table 2: Detected plasma epicatechin in their non-methylated and O-

methylated metabolites [in %] following the ingestion of test product

non-methylated 3-O-methyl  4-O-methyl

Subject time epicatechin epicatechin epicatechin
(h) (nM) (nM) {(nM)
0 0 0 0
1 80.4 . 145 5.1
Subject1 75.0 18.9 6.0
4 722 20.6 7.2
0 0 0 0
. 1 802 . 16.4 3.4
Subject2 71.9 22.5 56
4 70.4 28 6.8
0 0 0 0
. 1 80.8 14.8 4.4
Subject3 74.5 19.6 5.9
4 60.9 29 8 9.4
0 o . 0 0
. 1 77.5 17.5 50
Subjects 70.2 23.4 6.4
4 723 . 207 7.0
0 o 0 o
. 1 77.1 18.8 41
Subjects 68.9 26.2 5.0
4. 63.2 30.6 6.2
o 0o 0 0
: 1 1 80.0 15.8 42
Subject6 77.0 18.4 46
4 738 213 4.9
0 0 o 0
. 1 77.4 17.7 5.0
Subject7 71.8 21.4 6.8
4 67.1 26.3 6.6
0 0 0 0
. 1 80.6 13.9 5.5
Subject8 73.0 20.5 6.4
4 64.5 27.6 7.9
0 0 0 0
. 1 81.4 14.8 3.8
Subjects 760 18.8 5.2
4 71.3 23.0 5.6
0 0 0 0.
Subject 1 76.9 17.3 59
10 2 73.0 20.4 6.6
4 64.6 26.2 9.2
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0076) Example 3 -- Palatability testing with sweeteners
In order to arrive at the palatable beverage of the invention, various sweeteners were

tested. Several beverage mixes were prepared as described in Example 1 using the following
test sweeteners: sucralose, aspartame, thaumatin (Talin®, Overseal Natural Ingredients, Ltd.,
United Kingdom), purified Rebiana (Crystalline Rebaudioside A, Cargill, Inc. Wayzata, MN,
USA) which were added in similar amounts (i.e., 40 1ng/240 ml water) to test dry powder
mixes. Of these it was determined, through sensory evaluation by a number of expert tasters
(n=2), that sucralose provided the most desirable level of sweetness (in balance with _
sourness, bitterness and astringency with the least amount of aftertaste). In contrast, addition
of aspartame and taumatin reduced astringency but failed to impart sweetness; and rebiana
failed to reduce astringency and did not impart sweetness. In a separate experiment, a
combination of sucralose and ace K (60:40) imparted sweetness and reduced bitterness and
astringency.

0077) Example 4 — Dry drink mix wettability studies » A

Agglomerated samples of several test beverages were prepared to investigate the role,
if any, of various drink ingredients such as the amount of acid, cocoa Aextract,'mavlt_odextrin,
and various ratios thereof on the final properties of the beverage of the invention(e.g.,
wetting time, dispérsibility, color, taste etc.). The cocoa extract was prepared by a'qqeous
acetone extraction as described, for example, in US Pat. No. 5,554,645 to Romanczyk.
'Ingrediehts were processed as described in Example 1. The wétting time ﬂvas me_z_isured
under “stress” conditions, i.¢., using a “strong drink” with high amount of 20g of drink ;
formulations per 200 ml water (instead of 6.6g in 500 mL). Results are repofted in Table 3
and Figures 6A and 613 or were observed visually or by tasting and ére described herein. ‘

0078) The amount of acid impacted color development, e.g. drinks got a darker hue
as it transitioned from red to brown by increasing pH. It was determined that at least 18 %
w/w of acid was needed for palatable taste, reducing astringency and bitterness of cocoa
extract.

0079) Referring to Table 3, a composition containing 21.4 % w/w of cocoa extract
without acid and without lecithin had very poor wettability and required 180 seconds (3
minutes) to wet; in contrast, the composition with the same amount of cocoa extract, no acid
but with lecithin required 8.9 seconds to wet {(compare columns 5 and 6). Given the poor'
wettability of the cocoa extract (due to its intrinsic hydrophobicity), the addition of 1-2 %

lecithin was expected to be required in order to prepare a composition with acceptable
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wetting properties. Surprisingly, in the presence of citric acid, cocoa extract éould be easily
and quickly agglomerated rendering a product with good wettability (compare all acid
containing samples with column 5). However, the amount of the acid (% w/w) affected
wetting times and a trend was observed showing that a higher amount of acid (at constant
cocoa extract content) resulted in lower wetting time; compare e.g. columns 7, 8 and 9, and
columns 13 and 14. As a person of skill the art would appreciate, the amount of cocoa extract
will also affects wetting time due to its hydrophobicity, and therefdre_ the data in Table 3 were
analyzed also taking the cocoa extract amount into consideration as further discussed below.

0080)  The trends observed in the data of Table 3 are illustrated in Figures 6A z.mdi N
6B, which plot data from Table 3. Because of its high value (180 seconds), Formulatibn 5
(no acid, no lecithin was not plotted); rather, the data point shown for zero percent acid is for
a lecithin containing formulation. Referring to Figure 6A, a trend of reducing wetting time
with increasing amount of acid was observed. However, at any one particular acid content,
.the increasing amount of cocoa extract increased the wetting time—thus, the three _
formulations having 20 % w/w/ citric acid (Formulations in columns 2, 8 and 13 of Table 3)
had different wetting tiines, the wetting time increasing with the amount of cocoa extract.
Further referring to Figure 6A, similar trend was observed for formulations havirig 30.% wiw -
citric acid (Formulation in columns 10, 11, and 12 of Table 3)—the higher amount of cocoa
extract, the longer the wetting time. The trend between the wetting time and the acid to
cocoa extract ratio is further il-lustrated in Figure 6B—the higher this ratid, the lower the
wetting time. An acid to cocoa extract ratio of 0.8 and above trended thards lqwér wetting
time (e.g. 10 seconds and below).

0081) Additional studies showed that malic acid and tartaric acid provided similar
properties as those of citric-acid based powders. This is useful in terms of taste modulation as

some fruit flavors can be better enhanced by substitution or combination of acids.
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0082) Example 5 -- Particle size distribution and wetting times

Particle size distribution and wetting times for several beverage prototypes shown in
Table 3 containing different levels of citric acid were also studied. The drink mix samples
analyzed in this example belonged to the same batch as the samp'les of Example 4. In
contrast to the results reported in Example 4 and Table 3, in which the wetting time of the
entire drink formulation was measured, here, the wetting time of a pérticular fraction_ haying
particle size 250>x>105 microns was measured. This was done in order to determine the
desirable particle distribution vis-a-vis wetting and dispersibility for the final composition.
The drink mixes were fractionated based on size using the sieves described in the present
speciﬁcation.k The data from this experiment are presented in Table 4 with some of the data
graphically represented on Figure 7. |

0083) - The importance of particle size distribution in the final drink mix is illustrated,
for example, by comparing column 5, Table 3, /.¢., the drink formulation without any acid,
which had poor wetting time of 180 seconds, with column 6, Table 4, i.e., a 250>x>105
microns fraction of a similar composition without acid, which had a wetting time of 10.6
seconds. Importantly, the no acid composition in Table 4, had about 7.5 % w/w cocoa extract
particles that were not agglomerated and these particles (referred to as “fines” due to their
small size arising from cocoa extract micromilling) are hydrophobic and negatively affect the
wetting and dispersion properties of the overall final drink mix composition as réflected in
Table 3. Accordingly, the w/w percentage of such particles should be reduced as described in
the present specification. Particles having sizes above 425 microns are difficult to disj)erse
due to their size and their amoun; too should therefore be minimized as described in the
present specification. | ‘

0084) Referring to Table 4, (see rows B-G), when the effects of various acid contents
on wetting time of Fraction 250>x>105 microns were compared, a trend was observed—
wetting time decreased with increasing acid content. This trend is illustrated in Figure 6
(note that the trend line onlyfepresents data observed for the Fraction 250>x>105 microns).
The data regarding the composition in Table 4, row H, was not included ih the analysis
presented in Figure 6 because that composition contained an undesirably low amount of
particles having 250>x>105 microns in size (4.5 % w/w) and hence it would not represent the

behavior of the whole composition.
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Example 6 — Beverage Mixes _

0085) Following the procedure described in Example 1, the following dry drink
mixes were prepared. The mixes contained at least 5 mg/g (-)-epicatechin and at least 53
mg/g total flavanols and procyanidins (profile 1-10).

0086) Plum Flavored Drink Mix

INGREDIENT %  glserving
STAR-DRI 100 MALTODEXTkIN 10 DE 49.37 3.258
CITRIC ACID FINE GRANULAR 10.0 0.66
MALIC ACID 11.36 0.75
EXTRACT, COCOA micromilled 1136 0.75
PLUM FLAVOR | 11.36 0.75
POTASSIUM CITRATE 3.16 0.208
SUCRALOSE, MICRONIZED 1.21 0.08
ACESULFAME K 0.83 0.055
ASCORBIC ACID 1.14 0.075
SILICON DIOXIDE 0.20 0.013
TOTAL 100% 6.60g

0087) B. Citrus Flavored Drink Mix

INGREDIENT : % rvin

STAR-DRI 100 MALTODEXTRIN 10 DE 43.21 2.852
CITRIC ACID FINE GRANULAR 31.82 2.1
EXTRACT, COCOA micromilled 1136 0.75
POMELO FLAVOR 7.58 0.50
POTASSIUM CITRATE, MONOHYDRATE 3.18 0.21
SUCRALOSE, MICRONIZED 1.52 0.1
ASCORBIC ACID 1.14 0.075
SILICON DIOXIDE 0.20 0.013
TOTAL 100% 6.60g
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0088) Example 7—Drink Palatability Testing
To test palatability of the drink mixes having several fruit flavors, the following tests

were conducted. _

| 0089) Seventy subjects were asked to consume the beverage (prepared by dissolving
6.6. g of dry drink mix in 500 ml water) and rate the palatability of the beverage for overall
liking using.a 7 point Hedonic Scale (see Hedonic Test in Manual on'Sensory Testing -
Methods, ASTM committee E18, page 32). Number 7 represented “really like” and Number
1 represented “really dislike.”" Results with a score of 5 and above were considered
“palatable.” As a persbn of skill in the art can appreciate, some of the dislike for the beverage
ma); be the result of a'partivcular dislike for a certain fruit flavor (e.g. citrus vs plum) and not |
due to bitterness and/or astringency. The results are presented in Figure 8.

0090) In another experiment, seventy seven subjects evaluated the beverages. The

results are represented in Table S below.

0091) Table 5 - Palatability Testing — Six Flavors, 40z sample
Flavor | | Hedonic Scale Average
(Point scale 1-9)
5.71
5.53
627
6.22
576
5.49

O w o »

MmO
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What Is Claimed Is:

A o

10.

11.

12.

13.

14.

15.

A palatable beverage comprising an edible acid, a cocoa extract comprising
catechin, epicatechin and procyanidin oligomers 2 to 10, sucralose and water.
A non-chocolate flavored water soluble composition comprising sucralose, an
edible acid, a cocoa extract and a carrier.

The non-chocolate flavored water soluble composition of claim 2, wherein the
carrier is maltodextrin, '

A beverage comprising water and the non-chocolate flavored water soluble
composition of claim 3.

The beverage of claim 4, wherein the acid is selected from the group consisting of -
citric acid, malic acid, tartaric acid and any combination thereof

The beverage of claim 5, wherein the pH is from about 2 to about 4.

The beverage of claim 5, wherein the pH is from about 2 to about 3.

The beverage of claim 5, wherein the pH is from about 2.6 to about 3.

The non-chocolate flavored water soluble composition of claim 2, wherein the
acid is selected from the group consisting of citric acid, malic acid, tartaric acid

and any combination thereof.

The non-chocolate flavored water soluble composition of claim 9, wherein the
carrier is maltodextrin.

A water-soluble d£y powder composition comprising cocoa extract, an edible acid
in the amount of at least 18 w/w percent and a sweetener, wherein the composition
meets the Predetermined Dispersibility Test. ‘
The water-soluble dry powder composition of claim 11, wherein the sweetener is
sucralose, ace K or a combination thereof.

The water-soluble dry powder composition of claim 12, wherein the edible acid is
selected from the group consisting of citric acid, malic acid, tartaric acid, and any
combination thereof.

The water-soluble dry powder composition of claim 13, wherein the edible acid is
in the amount of no more than 40 w/w percent.

The water-soluble dry powder composition of claim 14, wherein the composition

further comprises maltodextrin.
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16.

17.

18.

19.

20.

21.

22.

23.

24,

A water-soluble dry powder composition comprising cocoa extract, an edible acid

in the amount of at least 18 w/w percent and a sweetener, wherein the composition
comprises particles having the following size distribution: (i) no more than five '
(5) percent particles larger than 841 microns; (ii) no more than four (4) percent
particles 74 microns or smaller; and (iii) no more than between twenty (20) and
forty (40) perceﬁt particles ranging between 4_2'1 and 841 microns.

The water-soluble dry powder composition of claim 16, wherein the composition
comprises no more that one (1) percent of particles larger thaﬁ_ 841 microns.

The water-soluble dry powder composition of claim 16, wherein tlje'édibié acid is
in the amount of no more than twenty five(25) percent and vthe‘amvount of particles
ranging between 251 and 420 microns is no more than twenty (20) percent,

The water-soluble dry powder composition of claim 16, wherein the edible acid is
in the amount of at least thirty (30) w/w percent and the afn_’ount of pa'rticvl'es,
ranging between 251 and 420 microns is no more than f‘orty (4’0) percent.

The water-soluble dry powder composition of claim 18, wherein the edible acid is
selected from the group consisting of citric acid, malic acid, tartaric acid, and any
combination thereof. »

The water-soluble dry powder composition of claim‘l9,}where}i‘n the edible acid is
selected from the group consisting of citric acid, malic acid, tal_'_téric acid, and any
combination thereof. S -

A non-chocolate :ﬂavored water soluble composition comprising a's;veetener,' an
edible acid, a cocoa extract and a carrier, wherein thé sweetener is suc_ralose, ace
K or combination thereof, and wherein the particle éize of cocoa extract is about”
75 microns or less. |
A water-soluble dry powder composition comprising cocoa extract, an edible acid
in the amount of at least 18 w/w percent and a sweetener, wheréin the edible acid
to cocoa extract ratio is 0.8 and above.

A water-dispersible beverage mix comprising an agglomerated mixture consisting
essentially of (i) a cocoa extract, (i) an edible acid, (iii) a non-nutritive sweetener

and (iv) a carrier.
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