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Abstract

The present invention provides an acidified dairy food

comprising cocoa shells, a method for producing the acidified
dairy food, and the use of cocoa shells to increase the fibre

content and/or lower the fat content of an acidified dairy
food.
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Acidified Dairy Food

Technical Pield

The present invention relates to an acidified dairy food,
more particularly an acidified dairy food comprising cocoa

shells. A method for producing the acidified dairy food is

also provided.

Background of the Invention

Cocoa shells (also known as cocoa hulls and cocoa husks) are
the outer portions of cocoa beans which encase the inner nibs
of the beans. The shell of a cocoa bean constitutes

approximately 12-15% of the total mass of the bean.

Cocoa nibs and shells are typically separated by cracking
cocoa beans and removing the shells. Cocoa beans may be
cracked using, for example, mechanical rollers and/or heat
treatment (e.g. infrared heat treatment) and the shells and
nibs separated by a process known as *“winnowing”, which
operates on the basis of the different densities of the
shells and nibs. Separation of cocoa shells and nibs may be
performed after cocoa beans have been fermented to aid in the
development of certain flavours. Cocoa beans may also be

roasted prior to separation of the shells and nibs to develop

the taste and aroma of the beans and to assist in loosening
the shells.
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Following separation from c¢ocoa shells, cocoa nibs are
typically processed by reducing the fat content of the nibs
and grinding the nibs to produce cocoa powder for use in
various foods such as chocolate and cocoa beverages. The
following illustrates a typical process for producing cocoa

powder:

Cocoa nibs are first ground, usually in two stages (e.q.
beater-blade milling followed by ball milling) to produce a
ligquor. The ligquor is heated to a temperature typically
greater than 110°C and subsegquently pressed under high
pressure (e.g. 540 bar) to remove a portion of the cocoa
butter from the liquor. The resulting cocoa cake has to be
pre-broken, and is then typically fine milled in two steps
using, for example, 2-pin mills (the pines of which are
‘Aifferent sizes) to produce cocoa powder. Such processing of
cocoa nibs i1s expensive in terms of the energy and equipment

required to produce a fine cocoa powder having acceptable

organoleptic properties.

A further disadvantage of cocoa powder produced from fat-
reduced and ground cocoa nibs (hereinafter “cocoa powder”) is
that it induces a bitter aftertaste in foods. Moreover, cocoa
powder still has a high fat content relative to its calorific
content, The need to at least partially remove the fatty
cocoa butter component of cocoa nibs, which constitutes about

50-55 mass$ of the nibs, contributes to the expense of

producing cocoa powder,

Cocoa shells are generally viewed as an unwanted by-product
of cocoa powder manufacture. Indeed, the 1973 EU Chocolate
Dixective limits the amount of cocoa shells in cocoa products

to not more than 2% based on the total mass of the product.
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As a consequence, cocoa shells are usually discarded or
utilized in fertilizers or animal feed following separation
from cocoa nibs. For example, US 4,070,487 discloses the use
of cocoa shells in ruminant feed in order to increase the

appetite of ruminants such as lambs and calves.

The use 0of cocoa shell extracts is also known. For example,
US 4,156,030 discloses a method in which cocoa shells are
extracted using an acidified ethanol solution. The extract is
separated from the cocoa shell residue, for example, using a
filter press, and the extract i1s used to produce a water-
soluble berry-like flavouring and colouring material for
foods. The cocoa shell residue 1is discarded, preferably

following recovery of ethanol from the residue.

US 4 532 147 also relates to extracts of cocoa shells.
Specifically, waste cocoa material such as a cocoa shell-
containing material is treated with an aqueous alcoholic
medium to extract pigments from the material. The 1ligquid
phase is subseqQuently separated from the cocoa material and

the aqueous medium removed to vyield a flavourless and

coloured extract.

Cocoa shell extracts as disclosed in the above-mentioned
documents are not capable of providing foods to which they
are added with an acceptable chocolate flavour. The extracts
are also unsuitable as a useful source of nutrients such as
insoluble dietary fibre, and the extracts are not suited to

improving the texture (e.g. spreadability) of a food.
Moreover, extraction of cocoa shells is costly, particularly

since it reqQquires considerable amounts of solvents.
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In terms of the use 0f cocoa shells per se, EP 1 733 624 Al
indicates that cocoa shells may be incorpaorated into foods

such as chocolate and cocoa beverages.

Surmary of the Invention

A first embodiment of the present invention is an acidified
dairy food comprising cocoa shells. Cocoa shells have
surprisingly been found to provide an acidified dairy food
with a well-balanced chocolate flavour, even when no cocoa
powder is included in the food. It has also been found that
cocoa shells unexpectedly reduce the sour taste of an
acidified dairy food, and an acidified dairy food comprising
cocoa shells has no bitter aftertaste as compared to an

acidified dairy food comprising cocoa powder.

Cocoa shells have furthermore been found to improve the
texture of an acidified dairy food relative to cocoa powder.
In particular, the water-binding properties of an acidified
dairy food comprising cocoa shells are enhanced relative to
an acidified dairy food comprising cocoa powder. The use of
cocoa shells thereby increases the viscosity of an acidified
dairy food relative to an equivalent amount of cocoa powder,
so the food has a firmer consistency, particularly at ambient
temperature. Such a food retains its shape during storage and
has a relatively good spreadability. The increased water-
binding ability of cocoa shells is also demonstrated by a
lack of syneresis (release of whey) during use (e.g. cutting
of the food) and following freezing and thawing of the food.
An acidified dairy food comprising cococa shells also retains

a smooth and creamy texture (mouthfeel) following freezing

and thawing.
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The use of cocoa shells in an acidified dairy food is further
advantageous for the reason that cocoa shells provide a
valuable source of edible nutrients. In particular, cocoa
shells have a high content of dietary fibre (approximately
55-65 mass%)., including soluble dietary fibre (e.g. pectin)
and inscluble dietary fibre (e.g. cellulose). The dietary
fibre content of cocoa shells is about double that of cocoa
powder. Cocoa shells are therefore advantageous as a high-
fibre alternative to cocoa powder in an acidified dairy food.
Further, cocoa shells have a low fat content (about 6-8
mass%) compared to c¢ocoa powder (10-12 mass% minimum), so
cocoa shells offer a reduced fat alternative to cocoa powder

in an acidified dairy food.

The use of cocoa shells is also economically advantageous
since cocoa shells may be used to partially or fully replace
cocoa powder in an acidified dairy food, thereby reducing the
requirement for costly processing of cocoa nibs and avoiding
wastage of cocoa shells. The use of cocoa shells, which have
a higher fibre content than cocoa powder, also avoids the
need to add supplementary dietary fibre to an acidified dairy
food.

Another embodiment of the present invention is a method for
manufacturing an acidified daixry food as described above
comprising either blending cocoa shells with a dairy food and
acidifving the dairy food or blending cocoa shells with an

acidified dairy food.

A further embodiment of the present invention is the use of
cocoa shells to increase the fibre content and/or lower the

fat content of an acidified,_ dairy food.
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Brief Description of the Drawings

Figure 1: Photograph of Philadelphia Light FWPC™ cream
cheese spread (manufactured by Kraft Foods, Ltd.) following

freezing at -18°C for 26 days and thawing to 10°C.

Figure 2: Photograph of _ Philadelphia Light FWPC™ cream
cheese spread (manufactured by Kraft Foods, Ltd.) comprising
3 mass% ground cocoa shells following freezing at -18°C for
26 days and thawing to 10°C.

Figure 3: Photograph of a natural yogurt drink.

Figure 4: Photograph of a natural yogurt drink comprising 9
mass% ground cocoa shells.

Detailed Description of the Invention

An embodiment of the present invention is an acidified dairy

food comprising cocoa shells.

The term “acidified dairy food” refers to a dairy food (i.e.
a milk-based food) which has undergone treatment to reduce
its pH. A dairy food may be acidified by fermentation using
lactic acid bacteria, examples of which include
Lactobacillus, Leuconostoc and Pediococcus. This typically
involves adding lactic acid bacteria to a dairy food,
allowing the bacteria to undergo fermentation of
carbohydrates in the food wunder controlled conditions to
produce lactic acid, and killing/partially killing the
bacteria (e.g. by heating) when the desired acidic pH is
attained. Fermentation may also be performed by lactic acid

bacteria occurring naturally in a dairy £food. Methods for
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acidification by bacterial fermentation are well-known in the
field. Alternatively, an acidified dairy food may be produced
by directly adding an acid such as citric acid (e.g. lemon
juice) or acetic acid (e.g. vinegar) to a dairy food to lower
the pH of the food. Dairy foods which undergo acidification
by bacterial fermentation or by the direct addition of acid
to the food include milk (e.g. bovine milk, goats milk, etc.)

and cream.

Examples of the acidified dairy food include cheese (e.g.
cream cCheese, cottage cheese and gquark), sour creanm,
buttermilk, kefir, vyogurt (e.g. UHT-treated, stirred or
drinkable vyogurt) and fromage frais. Preferred acidified
dairy foods are c¢ream cheese and yogurt. Two or more

acidified dairy foods may be used in combination.

The fat content of the acidified dairy food is not
particularly limited; for example, the acidified dairy food
may be full-fat, low-fat or fat-free. However, the acidified
dairy food is preferably a low-fat (less than 15 mass% fat)

or fat-free £f004.

The term “cocoa shell” refers to the outer portion of a cocoa
bean which encases the inner nib portion of the bean and is
separable from the nib. Cocoa shells are obtainable by
conventional methods which involve cracking cocoa beans and
separating the shells from the nibs. For example,
fermented/non-fermented, roasted/non-rocasted cocoa beans may
be cracked by mechanical rollers and/or heat treatment and
the shells separated from the nibs by known ‘“winnowing”
techniques. It 1is preferred that the cocoa beans are

fermented and roasted. The separated cocoa shells may be

further processed, e.g. washed and dried. According to the
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present invention, cocoa shells are preferably separated from

cocoa nibs.

Acidified dairy foods are associated with sour tastes due to
the lowered pH of the foods. However, it has been found that
an acidified dairy food comprising cocoa shells has a reduced
sour taste. It cannot be said that this effect is achieved by
a simple pH buffering mechanism since an acidified dairy food
comprising cocoa shells may have a lower pH than the
acidified dairy food base. It is rather supposed that cocoa
shells have a sourness-masking effect, perhaps due to non-
covalent binding or adsorption of shell components to lactic

acid or lactate residues in the food. This is not achieved by

adding cocoa powder to an acidified dairy food.

Cocoa shells have also been found to improve the stability of
an acidified dairy food during freezing and thawing of the
food. This effect is not achieved using hydrocolloids such as
agar and carob bean gum, which are traditionally used to
gtabilize foods. Accordingly, the acidified dairy food may be
frozen, or the acidified dairy food may be preserved by
freezing and subsequently thawed without any negative impact

on the taste or texture of the food.

Cocoa shells are preferably ground so that they are more
easily blended into an acidified dairy food, the food thereby
having a good mouthfeel and a good chocolate taste. The term
"ground®" refers to shells which have been subjected to
grinding, c¢rushing, pulverization or some other treatment in
order to reduce the size of the shell particles, preferably
following separation of the shells from cocoa nibs. Cocoa
shells may be ground using conventional technigques such as

mechanical milling, whereby moving mechanical parts reduce
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the size of the shell particles. Examples of mechanical
milling systems include beater blade mills, pin mills and
differential mills. Alternatively, and preferably, cocoa
shells may be ground using a vortex processing apparatus such
as that described in EP 1 733 624 Al, which utilizes an air
vortex to reduce the size of c¢ocoa shell particles without
the shells contacting moving mechanical parts. More
preferably, cocoa shells are ground by jet-milling, whereby
high-velocity air subjects shell particles to severe
turbulence. This causes inter-particle collisions which
reduce the size of the shell particles. A rotating classifier
wheel 1in the jet-milling apparatus allows only shell
particles having a diameter below a particular maximum wvalue
to pass through, thus controlling the size of the ground

shell particles exiting the apparatus.

In terms of particle size, it is preferred that the ground

cocoa shell particles have a Dgy value of less than 25 um (Dg,

< 25 um) so that the food has an optimum taste and mouthfeel.
It is also preferred that less than 1%, more preferably less

than 0.05%, of the cocoa shell particles have a diameter

greater than 75 um,.

Cocoa shells are preferably contained in the acidified dairy
food in an amount of 1-15 mass% based on the total mass of
the food from the viewpoint of providing a good chocolate
taste and a good mouthfeel. For example, a drinkable or
stirred yogurt having a cocoa shell content of 1-5 mass% has
a pleasant chocolate taste and a good mouthfeel. Cocoa shells
are more preferably contained in the acidified dairy food in
an amount ©of 1.5-13 mass%, most preferably 3-13 mass% based
on the total mass of the food. A cocoa shell content of 3-6

mass$ is particularly advantageous for a spreadable acidified
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dairy food, and a cocoa shell content of 9-13 mass% 1is

particularly advantageous for a whipped acidified dairy food

and a praline filling.

The acidified dairy food preferably has a calorie content of
150-400 kcal per 100 g (e.g. 350-400 kcal for a full-fat
acidified dairy food), and is most preferably a low-fat £food
having a calorie content of 230-270 kcal per 100g (e.g. low-
fat cream cheese). Furthexr, the acidified dairy food
preferably has a fibre content of 1-12 mass%, more preferably

1-9 mass% and most preferably 3-9 mass%, based on the total

mass of the food

The acidified dairy food preferably has a pH of 3.5-6.0, more
preferably 4.0-5.5 and most preferably 4.8-5.3. Cocoa shells
are particularly advantages for providing such a food with a
good taste, texture and stability compared to neutral or
basic foods, which are generally less viscous, have a softer
texture and a have lower microbiological stability than

acidified dairy foods.

The acidified dairy food 1is preferably spreadable, meaning
that the food is capable of being distributed approximately
uniformly over a surface by applving pressure thereto. The
use of cocoa shells in such a food improves the spreadability
of the food compared to a food comprising cocoa powder. A
particular example of a spreadable acidified dairy food is
cream cheese. Cocoa shells may be used in a low-fat cream
cheese or even a full-fat cream cheese to produce a reduced
fat alternative to traditional chocolate-flavoured spreads,
which are typically fat and sugar based. Cocoa shells are
also a healthier alternative to cocoa powder for producing a

low~-fat chocolate-flavoured cream cheese for the reason that
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cocoa shells have a lower fat content and a higher dietary

fibre content than cocoa powder.

The acidified dairy' food may be whipped. The term "whipped
acidified dairy food" refers to an acidified dairy food which
has been mixed with a gas (e.g. air or nitrogen) so that the
gas is incorporated into the food and the volume of the food
is increased relative to the non-whipped food. A whipped
acidified dairy food comprising cocoa shells exhibits a good
storage stability, even in the absence of stabilizers such as
a hydrocolloid or gelatine. Also, cocoa shells are able to
provide a whipped acidified dairy food with a good chocolate
flavour in the absence of any other chocolate flavourings
(e.g. cocoa powder, chocolate mass, cogcoa extracts). A
particular example of a whipped acidified dairy food is
whipped cream cheese. It has been found that a stable whipped
cream cheese product may be produced by incorporating air
into cream cheese comprising cocoa shells with at least 15%
overrun at ambient or higher whipping temperatures, even when

no stabilizers are included i1n the food.

The acidified dairy food may comprise one or more further
ingredients such as cocoa powder (preferably alkalized cocoa
powder), sugar (e.g. sucrose), chocolate, cream, Dbutter,
hazelnut paste and flavourings (e.g. wvanilla flavouring
and/or hazelnut flavouring). The further ingredients may
constitute up to 50 mass¥% of the acidified dairy food in
total, preferably no more than 40 mass$%$. In particular, it is
preferred that the acidified dairy food comprises no more
than 3 mass% cocoa powder. More preferably, the acidified
dairy food comprises no more than 3 mass% alkalized cocoa

powder and no non-alkalized cocoa powder in oxder to avoid
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bitter tastes. Most preferably, the acidified dairy food

comprises no cocoa powder at all.

It is also preferred that the acidified dairy food comprises
no more than 25 mass$% sugar. It is also preferred that the
acidified dairy food comprises no more than 25 massk
chocolate. It is also preferred that the acidified dairy food
comprises no more than 35 mass% cream. It is also preferred
that the acidified dairy food comprises no more than 10 mass%
butter. It is also preferred that the acidified dairy food

comprises no more than 3 mass% hazelnut paste.

The water content of the acidified dairy food may be up to 80
mass% based on the total mass of the food, and is preferably

less than 70 massg$.

According to another embodiment of the present invention, an
acidified dairy food comprising cocoa shells as described
above is manufactured by a method comprising blending cocoa
shells with a dairy food and acidifying the food, or blending
cocoa shells with an acidified dairy food. Blending may be
performed using conventional methods known in the art for
blending foods; for example, cocoa shells may be blended with
a (acidified) dairy food using conventional mixing equipment
such as a Roversi™ cooker, a Stephan cooker, a Thermomix™
blender, a ribbon blender, an APV-liquiverter or similar
equipment in order to intimately mix the cocoa shells into
the food. More particularly, cocoa shells may be blended into
a (acidified) dairy food in a Stephan cooker for 5-10 minutes

at a temperature of up to 85°C. An acidified dairy €£food
having c¢ocoa shells Dblended therein may undergo further

processing such as pasteurization and filling. The filling
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step may be hot £filling (> 65°C) or hygienic cold filling (<
40°C).

According to a preferred embodiment of the present invention,
an acidified dairy food comprising cocoa shells is
manufactured by blending c¢ococa shells with a non-acidified
dairy food and acidifying the food by fermentation or
addition of an acid such as described above. Following

acidification, the food may be treated with high shear

. . . ™
equipment such as & high pressure homogenizer, a Burodsa

mixer or a Dispax™ mixer.

EXAMPLE

The present invention 1s illustrated by the following
examples. Unless otherwise stated, all amounts are

percentages by mass (mass%) based on the total mass of the
food.

Each ingredient (e.g. cocoa shells, cocoa powder) listed in

the Reference Example, Examples and Comparative Examples was
taken from the same batch.

Cocoa powder was produced from the nibs of de-shelled
fermented and roasted Ivory Coast cocoa beans. The separated
cocoa nibs were roasted, milled and pressed by conventional
methods to produce a cocoa cake. The cake was milled by a

conventional two-step milling process to produce cocoa powder

having a Dgp value of 20.07um,

Ground cococa shells were produced by subjecting shells

obtained from the above fermented and roasted cocoa beans to
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jet-milling. The ground cocoa shells had a Dgy value of

24 .50um.

Production of cre heese spre

A chocolate-flavoured, low-fat cream cheese spread according
to the Reference Example, Examples 1-4 and Comparative

Examples 1 and 2 was produced as follows:

1.4 kg of a cream cheese spread base was mixed with cocoa
shells and/or cocoa powder in a Thermomix™ mixer (grade 2-3,
800 revolutions per min (rpm)) at 50-60°C for 7-8 minutes.
The mixture was subsequently mixed with a further 4.0 kg of
the cream cheese spread and the remaining ingredients in a
Roversi™ cooker. Mixing was conducted initially for two
minutes at room temperature using a mixing speed of 160 rpm,
followed by mixing for three minutes at a temperature of 82°C
and a mixing speed of 160 rpm. The mixed food was filled into

plastic cups in 200 g aliquots at a temperature of 70°C.
Determination of particle size by laser diffractic

The size O0f cocoa shell/cocoa powder particles was determined

as an equivalent diameter based on a volume distribution. A
Dgg value of, for example, 20 um means that 90% by volume of

particles have an equivalent diameter of 20 um or less based

on a volume distribution.

A volume distribution for a cocoa shell/cocoa powder sample
was produced by analyzing the laser diffraction pattemrm

created by circulating a dispersion of the sample through a



CA 02679527 2009-09-21

2

15

laser beam in a Malvern apparatus which operates on the basis

of Mie light scattering.

The diffraction pattern was analyzed using Fraunhofer theory
to produce a particle size distribution from which equivalent

diameters (Dgp values) were determined.

A dispersed sample was prepared by first mixing a cocoa
shell/cocoa powder sample thoroughly in a container by
inverting and shaking. Approximately 2 g ¢f the sample was
then mixed with a small amount of Akomed R™ to form a smooth
paste. An amount (160 mg $20 mg) of the paste was weighed out
into a clean round-bottomed tube and 20 ml of Akomed R™ was
added thereto. The sample was dispersed using an ultrasonic

probe for two minutes at maximum displacement.

Evaluation

Panel test

The foods were evaluated by a panel test using 10
organoleptic experts from Kraft Foods GTQ Munich dairy and
confectionery department. The foods were blind tasted and
rated on appearance, texture and taste. The results are an

average of the ratings given by each tester,

Determj ion © vens value

The Stevens wvalue of a food indicates its firmness at a

particular temperature.

The Stevens value of a £food (at 10°C) was determined by

measuring the peak penetration force (in grams) of a conical



CA 02679527 2009-09-21

16

(45°) probe dropped into a sample of the food to a depth of
10 mm at a penetration speed of 2 mm/second using a Stevens
LFRA Texture Analyzer. The sample was contained in a tub in
an amount of 200 g. Prior to testing, the sample was stored
at a temperature of 10°C for two days without mixing to

equilibrate the sample.

The reported Stevens value of a food is the average of the
Stevens values recorded for three samples of the food, the
standard deviation of the Stevens values of the samples being

no more than 10%.

Reference Example - cream cheese spread comprising chocolate

and cocoa powder

Composition of the cream cheese spread:

o Philadelphia Dessert™ cream cheese spread

(manufactured by Kraft Foods, Ltd.) 75.35%
o Milka™ milk chocolate

{(manufactured by Kraft Foods, Ltd.) 18.00%
O Alkalized cocoa powder

(11% fat; 30% fibre) 3.00%
o Sucrose 3.00%
o Hazelnut paste 0.50%
o, Vanilla flavouring 0.10%
o Hazelnut flavouring 0.05%

Total fibre: 1.6%

Total fat: 15.4%

Total calories (kcal/l1l00 g): 260

pH = 5.09
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The spread was found to have a good chocolate taste; however,

sour notes were detected.

The spreadability and texture (mouthfeel) of the spread were
good. No syneresis, change in flavour or change in
spreadability was detected following freezing the spread at -
18°C and thawing to 10°C.

Example 1 - cream cheese spread comprising chocolate, cocoa

powder and cocoa shells

Composition of cream cheese spread:

o Philadelphia Dessert™ cream cheese spread

(manufactured by Kraft Foods, Ltd.) 75.35%
o Milka™ milk chocolate

(manufactured by Kraft Foods, Ltd.) 18.00%
o Non-alkalized cocoa powder

(11% fat; 30% fibre) 1.50%
o Ground cocoa shells (6% fat; 60% fibre) 1.50%
o Sucrose 3.00%
o Hazelnut paste 0.50%
o vanilla flawvouring 0.10%
o Hazelnut flavouring 0.05%

Total fibre: 2.1%

Total fat: 15.3%

Total calories (kcal/l100 g): 258

pH = 5.06

The spread was found to have a good chocolate taste and
produced less sour notes than the spread of the Reference

Example.
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The spreadability and mouthfeel of the spread were good. No
syneresis, change in flavour or change in spreadability was
detected following freezing the spread at -18°C and thawing
to 10°C. Thus, the texture, flavour and stability of the
spread were comparable to the spread of the Reference

Example.

The spread had a higher fibre content than the spread of the
Reference Example.

Example 2 - cream cheese spread containing cocoa shells and

no cocoa powder

Composition of the cream cheese spread:

o Philadelphia Light FWPC™ cream cheese spread

(manmufactured by Kraft Foods, Ltd.) 52.0%
© Cream (30% fat) 23.0%
© Sucrose 17.5%
© Ground cocoa shells (6% fat; 60% fibre) 6.0%
© Hazelnut paste 1.5%
Total fibre: 3.9%
Total fat: 14.5%
Total calories (kcal/100 g): 237.4

The spread exhibited a surprisingly good chocolate and creamy
taste, even though the spread contained no chocolate. The

spread also had a corn-grainwave aftertaste. No bitter or

soury notes were detected.
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The spread had a good spreadability, and no syneresis was
detected following freezing the spread at -18°C for 26 days
and thawing to 10°C. The spread was also found to be stable

following storage at -18°C for nine months.

The Stevens value of the spread at 10°C (Stl0 value)
following freezing at -18°C for 26 days and thawing at 10°C
for two days was found to be 87 g. The Stl0 value of the
spread following storage at 4°C for 44 days was found to be
60 g. The spread retained its shape during storage for 24
hours at room temperature.

mparative E le

Composition of the cream cheese spread:

o Philadelphia Light FWPC™ cream cheese spread

(manufactured by Kraft Foods, Ltd.) 52.0%
Cream (30% fat) | 23.0%
o sSucrose 17.5%
o Non-alkalized cocoa powder
(11% fat; 30% fibre) 6.0%
0 Hazelnut paste 1.5%
Total fibre: 2.1%
Total fat: 14.8%
Total calories (kcal/100 g): 246.3
pH = 4.84

The spread delivered a good chocolate taste, but sour and
bitter notes were detected.
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The spreadability and texture of the spread were good. No
syneresis was detected following storage of the spread at -
18°C and thawing to 10°C.

The S5t10 value of the spread following freezing at -18°C for
26 days and thawing at 10°C for two days was found to be 41.9
g. The Stl1l0 value of the spread following storage at 4°C for
44 days was found to be 26 g. The spread did not retain its

shape during storage for 24 hours at room temperature.

The markedly increased Stevens values of the spread of
Example 2 compared to the spre‘a‘d of Comparative Example 1
demonstrates the enhanced water. binding ability of cocoa
shells compared to cocoa powder. This effect is probably
driven mainly by the higher (approximately doubled) fibre
content of cocoa shells relative to cocoa powder. The use of
cocoa shells in place of cocoa powder thus significantly
increases the viscosity of a low viscosity acidified dairy
food.

Example 3
Composition of the cream cheese spread:

o Philadelphia Light FWPC™ cream cheese spread

(manufactured by Kraft Foods, Ltd.) 52.0%
o Cream (30% fat) 20.0%
0 Sucrose | 14.5%
o Ground cocoa shells (6% fat; 60% fibre) 12.0%
0 Hazelnut paste 1.5%
Total f£ibre: 7.5%

Total fat: 13.9%
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Total calories (kcal/l00 g): 223.8
-pH = 5.04

The spread exhibited a good chocolate taste, which was more
intense than the chocolate taste of the spread produced in
Example 2. The spread was also slightly sweeter than the
spread of Example 2, and the spread had a corn-grainwave

aftertaste. No bitter or sour notes were detected.

No syneresis or change in taste, appearance or texture was

observed following freezing the spread at -18°C for 26 days

and thawing to 10°C. This was also the case following storage
of the spread at 4°C for 44 days.

The spread had a significantly higher viscosity than the
spread of Example 2. Specifically, the Stl0 value of the
spread following freezing at -18°C for 26 days and thawing at
10°C for two days was found to be 200 g, and the Stl0 wvalue
of the spread following storage at 4°C for 44 days was found
to be 203 g. This illustrates the increase in the viscosity
of a cream cheese spread due to an increased amount of cocoa
shells therein. Such a spread is particularly suited for use

as, for example, a filling or a mousse.

Comparative Example 2

Composition of the cream cheese spread:

o Philadelphia Light FWPC™ cream cheese spread

(manufactured by Kraft Foods, Ltd.) 52.0%
o Cream (30% fat) 20.0%
o Sucrose - 14.5%

o Non-alkalized cocoa powder
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(11% fat; 30% fibre) 12.0%
O Hazelnut paste 1.5%
Total fibre: 3.9%
Total fat: 14.5%
Total calories (kcal/l00 g): 241 .6

pH = 5.15

The spread produced intense dark chocolate-like, sour and

bitter notes.

The spreadability and texture of the spread were good. No
syneresis was detected following storage of the spread at -
18°C and thawing to 10°C.

The Stl0 value of the spread following freezing at -18°C for
26 days and thawing at 10°C for two days was found to be 198
g. The Stl0 value of the spread following storage at 4°C for
44 days was found to be 195 g.

The rheology (as measured by the Stevens values) of the
spreads of Example 3 and Comparative Example 2, which
comprised 12% cocoa shells and 12% cocoa powder respectively,
were thus similar. However, the spread of Example 3 produced
no bitter or sour notes, even though the pH of the spread was
lower than the pH of the spread of Comparative Example 2.
Furthermore, the fibre content of the spread of Example 3 was
almost double that of the spread of Comparative Example 2.

cffects of adding cocoa shells to cre: heesge

No syneresis was observed following home use simulation
(cutting) of the spreads of Examples 1-3 at 22°C for two
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hours and four hours. In contrast, syneresis was observed in
amounts of 4.49% and 6.13% in the Philadelphia Light FWpC™
cream cheese spread base following home use simulation of the

spread at 22°C for two hours and four hours respectively.

The cream cheese spread base also developed an unpleasant
crumbly texture following freezing at -18°C for 26 days and
thawing to 10°C (see Figure 1). On the other hand, the

spreads of Examples 1-3 retained smooth textures and had good

spreadabilities following such freezing and thawing.

The superior texture of a cream cheese spread comprising
cocoa shells is also demonstrated by Figure 2, which shows a
Philadelphia Light FWPC™ spread comprising 3 mass$ ground
cocoa shells as used in Examples 1l-3. The spread clearly has
a smoother texture than the spread shown in Figure 1. This

illustrates the stabilizing effect of cocoa shells in a cream

cheese spread.

Example 4 - whipped cream cheese spread comprising cocoa
shells and no flavourings.

Composition of the cream cheese spread:

o Philadelphia Light FWPC™ cream cheese spread

(manufactured by Kraft Foods, Ltd.) 50.7%
o Cream (30% fat) 17.9%
o Sucrose 15.3%
© Ground cocoa shells (6% fat; 60% fibre) 12.6%
¢ Butter 3.5%
Total fibre: 7.8%

Total fat: . 15.1%
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Total calories (kcal/100 g): 236.5
pH = 4.93

The spread was whipped using a Mondomix™ whipping unit to
incorporate air into the spread (initial pressure = 6§ bar,

final pressure = 1.8 bar, density = 25 g/cm’, feeding pump

speed = 600 xpm, mixing head speed = 250 rpm, feed rate
0.0167 kg/second). The overrun level of the whipped cream

cheese was 16%, overrun being calculated as follows:

1 Overrun (%) = 100-{(weight after whipping / weight before
whipping)*100} = 100-{ (210 g/250 g)*100} = 16%

The whipped cream cheese had a good chocolate taste, even
though no chocolate flawvourings were present. A corn-
grainwave aftertaste was detected. The whipped cream cheese
also exhibited a good spreadability and was freeze-thaw
stable. No loss o0f shape was observed following storage of
the whipped cream cheese at room temperature for one week,

even though the food contained no stabilizing additives (e.q.
a hydrocolloid).

Example 5 - drinkable yogurt comprising cocoa shells

A drinkable chocolate-flavoyred yogurt comprising 9 mass%
cocoa shells was prepared by mixing 50 g of ground cocoa
shells into 500 ml of a natural yogurt drink (1% fat) in a
Thermomix™ mixer. Mixing was initially carried out at a
mixing speed of 3 rpm whilst heating the mixture to a
temperature of 72.2°C ovei‘ a period of six minutes. Further
mixing was performed at 2 rpm and 68°C for five minutes. The
mixture was subsequently hot-filled into cups in 200 g

aliquots and stored at 4°C.
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The yogurt was found to have a good chocolate flavour and a
cereal aftertaste. The sourness 0f the yogurt was reduced
relative to the yogurt base. Furthermore, the viscosity of
the yogurt was increased by the addition of cocoa shells so
that the yogurt had a smooth texture and was readily
spoonable. This is illustrated by comparing Figure 3 (100%
vogurt) with Figure 4 (91% yogurt, 9% cocoa shells).

TABLE 1: Summary of the Reference Example, Examples and

Comparative Examples

75.35% cream cheese dessert
(incl.12% sugar)

18% milk chocolate (Milka™)
3% sucrose

3% standard alkallzed Kraft

Reforence
Example

Foods cocoa powder 50% replacement of
0.65% flavourings cocoa powder with
cocoa shells provided
75.35% cream cheese dessert the same quality of
(incl. 12% sugar) appearance, texture,
18% milk chocolate (Milka™) taste and stability.

3% sucrose
1.8% standard non-alkalized
Kraft Foods cocoa powdoer
1.5% ground cocoa shells
0.65% flavourings

The cocoa shell-
52% cream cheese
23% cream contalning spread
17.5% sucrose produced no bitter or -
8% ground cocoa shells sour "‘:"3 rftcafi ?0008
1.6% flavourings powder-containing
spread), and had a

Example 1
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52% cream cheese
23% cream

17.5% sucrose

8% standard non-alkalized Kraft
Foods cocoa powder

1.5% flavourings

Comparative
Example 4

CA 02679527 2009-09-21
52% cream cheese

significantly higher

viscosity and a higher

fibre content than the

cocoa powder-

containing spread.
20% cream

14.5% sucrose containing spread

12% ground cocoa shells pmduced no bitter or
1.5% flavourings sour notes (cf. cocoa

powder-containing
52% cream cheese spread), and had a
20% cream higher fibre and a lower
Comparative | 14.5% sucrose fat content than the
12% standard non-alkalized Kraft | cocoa powder-
Foods cocoa powder containing spread.
1.5% flavourings

50.7% cream cheese
17.9% cream

16.3% sucrose

3.5% butter

12.6% ground cocoa shells
No chocolate flavourings

The whipped food (16%
overrun) was freeze-
thaw stable and had a
good chocolate taste in
the absence of
chocolate flavourings.

N/A

91% natural yogurt drink (1% fat) Ihh:c?lagt:nﬁg\atguar ang d N/A

an increased viscosity.

Example 5

9% ground cocoa shells

(1) After storing at 4°C for 44 days.

(2) After freezing at -18°C for 26 days and thawing at 10°C
for two days.
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The embodiments of the present invention for which an exclusive

property or privilege 1is claimed are defined as follows:

1. An acidified dairy food comprising:

an acidified dairy food, ground cococa shells, and not more than 3

mass¥% cocoa powder;

the ground cocoa shells including both fiber and fat from the
cocoa shells, having a total fat content of about 6 to about 8 mass%,

and a Dyy particle size of less than 25 um;

wherein the acidified dairy food 1is selected from the group
consisting of cheese, sour c¢ream, buttermilk, kefir, vogurt and

fromage frais; and

wherein the ground c¢ocoa shells provide improved stability to the

acidified dairy food without inclusion of hydrocolloids.

2. The acidified dairy food according to claim 1, wherein the cocoa
shells are contained in the food in an amount of 1-15 mass% based on

the total mass of the food.

3. The acidified dairy food according to any one of claims 1 or 2,

wherein the food has a calorie content of 150-400 kcal per 100g.

4. The acidified dairy food according to any one of c¢laims 1 to 3,

wherein the food has a fibre content of 3-9 mass% based on the total

mass of the food.
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5. The acidified dairy food according to any one of claims 1 to 4,

wherein the pH of the food is 3.5-6.0.

6. The acidified dairy food according to any one of claims 1 to 5,

wherein the food is spreadable.

7. The acidified dairy food according to claim 6, wherein the

spreadable food is cream cheese.

8. The acidified dairy food according to any one of claims 1 to 7,

wherein the food is whipped.

9. An acidified dairy food according to any one of claims 1 to 8,

wherein the food is frozen.

10. A method for manufacturing an acidified dairy food as defined in

any one of claims 1 to 9 comprising:

(i) blending ground cocoa shells with a dairy food and

acidifying the dairy food, or

(ii) blending ground cocoa shells with an acidified dairy food.

11. The method according to c¢laim 10, wherein the cocoa shells are

blended with a dairy food and the blended food is acidified.
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12. The acidified dairy food according to claim 1, wherein the food
is a frozen vyogurt.
13. A method for manufacturing an acidified dairy food as defined in

any one of claims 1 to 9, comprising:

(1) blending ground cocoa shells having a Dy value of less than

25 pm with a dairy food and acidifying the dairy food, or

(i1) blending ground cocoa shells having a Dy value of less than

25 pm with an acidified dairy food.

14. Use of cocoa shells to reduce sour notes, increase viscosity, and

improve texture stability of an acidified dairy food.
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