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DESCRIPTION

Background

[0001] Spreads, such as hazelnut or chocolate spreads, are prepared by mixing fat such as
palm fat with hazelnut paste or chocolate to form a sweet spread that can easily be applied to
for instance a sandwich by using common cutlery such as a spoon or a knife.

[0002] A problem with spreads Is that the mixture of components may be unstable, leading to
phase separation of the oil from the mixture (de-oiling/oill exudation). This leads to an
unappealing appearance of the spread, and may also affect the taste and texture experienced

when consuming the spread. Deolling behavior may occur over time, and may be affected by
the storage temperature of the spread.

[0003] Another problem that may occur with spreads is that the temperature tolerance for
spreadability may be limited. Consumers may find it difficult to apply the spread at
temperatures outside the appropriate temperature window. At temperatures below the suitable
temperature range for spreadability, the spread is solid and excessive force Is needed to apply
the spread. Above the suitable temperature range, the spread becomes liquid and will

Insufficiently adhere to the cutlery (such as a knife) used to apply the spread to for instance a
sandwich.

[0004] Another problem In spreads Is that spreads, when stored in a refrigerator the spread
can not be consumed immediately as the structure has become too hard to take out of the

container by for instance a spoon or knife. This is referred to as the spoonability of the spread.
Refrigerators are usually designed to cool products to a temperature under 10 °C.

[0005] It Is particularly difficult to prepare a chocolate spread that has a sufficient chocolate
flavor. VWWhen low amounts of chocolate are added, the chocolate taste is not strong enough.
However, at higher levels of chocolate, the mixture may become unstable and shows
recrystallization behavior after extended storage. The formation of crystals at the surface gives
the spread an unappealing appearance and may affect the taste and texture.

[0006] Although satisfactory chocolate spreads are commercially available, these spreads only
show the desired properties over a lIimited temperature range.

[0007] WO2014/016245 and WO2015/132206 disclose confectionery spread and/or filling
compositions comprising interesterified shea olein fractions.

[0008] US6277433 discloses icing compositions, margarine or frying fats comprising
randomised, interesterified shea olein.
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[0009] It 1s an object of the Invention to enable chocolate spreads that display desirable
properties over a wider temperature range.

[0010] The present invention relates to a chocolate spread composition comprising cocoa
butter, cocoa mass and/or cocoa powder, one or more of the ingredients selected from
hazelnut paste, milk fat, milk powder, vanilla, and lecithin; 2% to 40 % by weight of a fat
composition; 30% to 50% by weight of sugar; wherein the fat composition comprises at least 40
% by weight of interesterified shea olein and optionally up to 60% by weight of a liquid
vegetable oll; wherein the interesterified shea olein has an oleic acid content of at least 50 %
by weight and a stearic acid content of at least 25% by weight, based on the total C12 to C20
fatty acids present in the interesterified shea olein, and wherein the interesterified shea olein
has a solid fat content of at least 10 % at 10°C, at least 6 % at 20°C, and at least 3 % at 30°C.

The chocolate spread can also be used as a chocolate filling.

[0011] Preferably, the fat composition comprises at least 80%, preferably at least 90%, by
weight of interesterified shea olein. More preferably, the fat composition comprises at least
99% by weight of interesterified shea olein and up to 1% by weight of a liquid oll. It 1s even
more preferred if the composition comprises 100% by weight interesterified shea olein.

[0012] In a preferred embodiment, the liquid oil comprises soybean, sunflower and/or
rapeseed oll, preferably rapeseed oil. Preferably, the liquid oil consists of rapeseed oill.

[0013] The spread comprises cocoa butter, cocoa mass and/or cocoa powder, wherein
preferably the amount of cocoa butter, cocoa mass and/or cocoa powder Is at least 10% by
weight of the spread, preferably at least 15% by weight.

[0014] It 1s advantageous If the chocolate spread composition Is essentially free of nuts
components other than cocoa butter, cocoa mass and/or cocoa powder.

[0015] Preferably, the chocolate spread composition comprises a combination of milk powder
and lecithin. In a preferred embodiment, the interesterified shea olein has a solid fat content In
the range of from 10-20 % at 10°C, from 6-16 % at 20°C, and from 3-13 % at 30°C. Solid fat
contents mentioned herein are determined using NMR spectroscopy according to the [UPAC
2.150a method.

[0016] It 1Is advantageous If the composition has a good spoonability using a dry metal spoon
at temperatures in the range of 1-15 °C, preferably in the range of 4-12 °C.

[0017] Preferably, the spread does not show recrystallization after storage at 15 °C for at least
one month, preferably after 3 months.

[0018] Preferably, the spread does not show oil exudation after storage at 15 “C for at least
one month, preferably after 3 months.
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[0019] The Invention also relates to a method of preparation of a chocolate spread
composition, comprising the step of mixing a fat composition with other chocolate spread
Ingredients; wherein the fat composition comprises at least 60 % by weight of interesterified
shea olein and optionally up to 40% by weight of a liquid vegetable oil, wherein the
Interesterified shea olein has an oleic acid content of at least 50 % by weight and a stearic acid
content of at least 25% by weight, based on the total C12 to C20 fatty acids present in the
Interesterified shea olein, and wherein the interesterified shea olein has a solid fat content of at
least 10 % at 10°C, at least 6 % at 20°C, and at least 3 % at 30°C.

[0020] Preferably, the fat composition is mixed with one or more of the ingredients selected
from hazelnut paste, cocoa butter, cocoa mass, cocoa powder, milk fat, milk powder, vanilla,
and lecithin; sugar; and optional other ingredients.

[0021] The invention will now be further elucidated by the following non-limiting examples.

Examples

Example 1: Preparation of fat blends

A: Interesterified shea olein

[0022] About 5000 gram of shea olein was chemically interesterified. The oil was heated to
110°C and dried for 30 min at a pressure of about 50 mbar. To this dried oil was added sodium
methoxide (0.10% w/w) and the mixture was stirred for 30 min at about 100 mbar. After this,
the reaction was stopped by adding citric acid and washed with water afterwards until
essentially free of soaps. The Interesterified shea olein was further refined according to a
standard refining procedure (bleaching and deodorization) for further use. The analytical
results are shown In table 1 under fat blend A. Interesterified shea olein A (InShf) was blended
with rapeseed oil (RP) to yield blends B and C. Analytical results are also shown In table 1. As
a reference fat, the commercially available fully refined fat Durkex 102 was used, as obtained
from Loders Croklaan BV, the Netherlands. This reference fat is based on a palm olein fraction,
and iIs used in commercially available chocolate spreads. The analytical results are also shown
In table 1.

Example 2: fat blends analytical data

[0023] Solid Fat content (SFC) Is determined using NMR spectroscopy according to the [UPAC
2.150a method. Solid fat contents at x °C are denoted as Nx. For example, a solid fat content
at 20 °C is referred to as N20.
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[0024] Fatty acid residue composition was determined using fatty acid methyl ester analysis
(FAME) gas chromatography according to ISO 15304. Cxy refers to a fatty acid having x
carbon atoms and y double bonds; The extension 'c' refers to cis fatty acids and 't' refers to
trans fatty acids. Fatty acids are straight chain carboxylic acids having from 8 to 24 carbon
atoms and optionally one or more double bonds.

[0025] The fatty acid compositions are characterized in the content of saturated fatty acids
(SAFA), monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids (PUFA). SAFA
are fatty acids without unsaturated bonds, such as palmitic acid (C16:0) and oleic acid (C18:0).
As defined herein, SAFA Is the total of C12:0, C14:0, C16:0, C17:0, C18:0, C20:0, C22:0
C24:0. Mono unsaturated fatty acids (MUFA) are fatty acids having a single carbon-carbon
double bond, which may be In either the cis or trans configuration. Total trans is the total
amount of trans fatty acids.

[0026] The group of MUFA Includes but is not restricted to palmitoleic acid (C16:1 cis) and
oleic acid (C18:1 cis). As defined herein, MUFA Is the total of C16:1 c/t, C18:1 c/t, C20:1 cA,
C22:1 c/t and C24:1 c/t; wherein c/t Indicates the combined amounts of cis and trans fatty acids
for that particular number of carbon atoms. Polyunsaturated fatty acids (PUFA) have more
than one carbon-carbon double bond, such as two or three double bonds. SAFA, MUFA and
PUFA values are calculated by adding up amounts of the respective compounds as
determined through the FAME analysis.

[0027] lodine value (IV) was calculated according to AOCS Cd 1c¢-895, based on the fatty acid
composition, as determined using fatty acid methyl ester analysis (FAME) gas chromatography
according to ISO 15304. [VFAME refers to the calculated iodine value.

[0028] Triglyceride composition was determined using gas chromatography according to |1SO
23275. In the table the triglycerides are identified as 3-letter coded names according to the
fatty acid residues, wherein A=Arachidoyl-, L= linoleoyl-, M = myristoyl-, P = palmitoyl, O =
oleoyl-, St = Stearoyl-. For instance StOSt means 2-oleoyl-1,3-distearoylglyceride. SUMSOS
refers to total SOS (S Is stearic or palmitic acid and O Is oleic acid).

Table 1 AnaIyS|s results for fats used for recrystalllzatlon test

A |nSHf B 50/50 C 80/20 Ref Durkex
INSHf/RP mSHfIRP 102
Solld Fat
Content

GSINTO NVIR
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A InSHf ‘ B 50/50 C 80/20 Ref Durkex
INSHf/RP INSHf/RP 102
Solid Fat
Content
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Example 3: chocolate spreads

[0029] A chocolate spread was prepared by mixing the following ingredients using a ball mill at
240 rpm for 45 minutes. Fat blend B was used. For a reference spread, the fat blend was
replaced by a standard chocolate spread fat, Durkex 102 obtained from Loders Croklaan BV,
Wormerveer, the Netherlands.

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc \
—
*

QCCHCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQCCQC000000000000000000>‘0\ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Skimmed milk powder

L ecithin 0.4

Example 4: chocolate spreads with hazelnut paste

[0030] A chocolate spread with hazelnut paste was prepared by mixing the following
iIngredients using a ball mill at 240 rpm for 45 min.

Hazelnut paste 100%

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

Cocoa powder alkalised
Lecithin 0.4
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[0031] The chocolate spreads were prepared using the fat blends according to table |. As a
reference, fat blend Durkex 102 was used. Chocolate spreads are summarized In table 2.
Table 2: Chocolate spreads according to recipes as described in examples 3 and 4.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Chocolate spread (ex 3) Fat blend
1 B e

2 R

EY - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 ﬂ.h - - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 \
—
.
]

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

Example 5: Storage trials: Recrystallization

[0032] The spreads prepared according to example 3 where deposited at 50°C In containers
and cooled In a static cooling cabinet (12°C) for at least 20 minutes. After the Initial cooling, the
spreads were stored at different temperatures for further evaluation. The spreads were stored
at temperatures of 15°C, 20°C, 25°C, 30°C, as well as under temperature cycling conditions
cycling between 15°C 12 hours and 25°C for 12 hours and evaluated immediately after 1 night
at ambient temperature (20°C) and after 1, 2 or 3 weeks, and after 1, 2 or 3 months.
Recrystallization results are summarized in table 3.

[0033] The samples were evaluated for the following properties: Appearance (re-
crystallization, oil exudation and gloss) and sensory evaluation.
Table 3: recrystallization results.

0§§0§§0§§0§§0§QCHO§§0‘50‘50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§CwQQCQQCQQCQQCQQ\ 00000000000000000000000000000000000000000000000000000000000000000000

Chocolate spread (ex 3)
Chocolate spread + haselmut (ex8) | | |
. .

[0034] For the chocolate spread based on fat blend B, no re-crystallization occurred, whereas
recrystallization was clearly visible for the other chocolate spreads Including the
chocolate/hazelnut spreads. Samples where recrystallization had occurred showed crystals on
the surface, including the chocolate/hazelnut spread using the same fat blend as the chocolate
spread according to example 2.
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[0035] These data show that fat blend B offers a solution for circumventing recrystallization in
all-chocolate spreads without added hazelnut paste according to example 3.

Temperature tolerance

[0036] The spreads 4-6 according to example 4 were stored at 50°C In containers and cooled
In a static cooling cabinet (12°C) for at least 20 minutes. Subsequently, the containers were

stored at different temperatures for further evaluation at fridge temperature (approx. 7°C),
20°C, 25°C, 40°C with cycling: 12 hours 20°C/ 12 hours 40°C. The samples were evaluated
initially after 1 night, after 1 week and after 1 month.

Spoonability

[0037] The samples were further tested for spoonability after storage for one week or one
month at 7 °C. The samples were investigated qualitatively by attempting to scoop a spoon full
of chocolate spread from a container directly after taking the container from the refrigerator,
using a dry metal spoon at ambient temperature (20 °C). A new spoon at ambient temperature
was used for each sample to rule out the influence of heating by hand warmth. As a reference,
a chocolate spread based on Durkex 102 was used. Results are shown In tables 4a and 4b.
Table 4a: Spoonabillity after 1 week at 7°C

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Table 4b: Spoonabillity after 1 month at 7°C

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Chocolate spread Fat composition Spoonability |

Spoonable

- 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 06.‘06 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 ’\C - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4

[0038] The appearance was assessed after one day, one week and one month, as shown In
the following tables. Appearance was evaluated for oil exudation, re-crystallization, gloss and
contraction. Gloss Is indicated by a gloss factor ranging from 1-5, wherein 1 is matte (no gloss)
and 5 Is very glossy. Deolling/oil exudation iIs indicated with the code OE. A grainy texture Is
Indicated with the code GR. Results are shown In tables 5a, 5b and 5c.
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Table 5a: Gloss after one day

Sample_[Fat__[7'c__[20C__ |56 [ac__[sviavc |
—-----

-« %

Table 5b: Gloss after one week

300000000000000000000000000000000000000000QCQ000000000000000000000000000000000000000000000000000\0000000000000000000000000000000\ 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

R R Ch— Ch— 13—

23 [5OE 5

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Table 5c¢: Gloss after one month

Sample _[Fat__[1°C_ [0 [5G [ac_[aviavc |
—'~—

0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C.0C..C.0C.0C.0C.0C.0C.0C.0C.0C.\C.0C.0C.CCQCCQCCQCCQCCQCCQCH\ ........................................................................................................

[0039] After 1 month of storage, samples 3-6 were further subjected to relative sensory
evaluation by a trained test panel, with the results shown In the diagram Iin Figure 1. The
samples were evaluated for relative Hardness (first bite), Meltdown, Spreadability, Coolness,
Waxiness, Flavour release time, Flavour impact and Flavour after effect.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. |t does not
form part of the European patent document. Even though great care has been taken In
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all

llability in this regard.
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TEMPERATURTOLERANT CHOKOLADE-SM@REPALZG ELLER -FYLD OG
TILBEREDELSESMETODE

PATENTKRAV

1. Chokoladesmorepalaeg og/eller -fyldsammensatning omfattende kakaosmaer,
kakaomasse og/eller kakaopulver;
en eller flere ingredienser udvalgt blandt hasselngddepasta, malkefedt, malkepulver, vanille
og lecithin,
2% t1l 40 vaegt% af en fedtsammensatning; 30% til 50 vagt®% sukker;
hvor fedtsammensatningen omfatter mindst 40 vaegt% interesterificeret shea-olein og valgfrit
op t1l 60 vaegt af en vaeskeformig vegetabilsk olie; hvor den interesterificerede shea-olein har
- et oleinsyreindhold pa mindst 50 vagt% og
- et stearinsyreindhold pa mindst 25 vagt% pa grundlag af det samlede indhold af
C12 1l C20 fedtsyrer til stede 1 den interesterificerede shea-olein og

- hvor den interesterificerede shea-olein har et indhold af fast fedt pa mindst 10 %

ved 10°C, mindst 6 % ved 20°C og mindst 3 % ved 30°C.

2. Chokoladesmorepalaeg 1 overensstemmelse med krav 1, hvor fedtsammensatningen

omfatter mindst 80%, helst mindst 90 vagt% interesterificeret shea-olein.

3. Chokoladesmgrepalaeg 1 overensstemmelse med krav 1 eller 2, hvor
fedtsammensatningen omfatter mindst 99 vagt% interesterificeret shea-olein og op til 1

vagtY at en vaskeformig olie.

4. Chokoladesmerepalaeg 1 overensstemmelse med et hvilket som helst af de foregaende

krav, hvor sammensatningen omfatter 100 vaegt% interesterificeret shea-olein.

5. Chokoladesmerepalaeg 1 overensstemmelse med et hvilket som helst af de foregaende
krav, hvor den vaskeformige olie omfatter sojabeonne-, solsikke- og/eller rapsolie, helst

rapsolie.

6. Chokoladesmorepalaeg 1 overensstemmelse med krav 5, hvor den vaskeformige olie

bestar af rapsolie.
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7. Chokoladesmgrepaleg-sammensatning 1 overensstemmelse med et hvilket som helst af
de foregaende krav, hvor smerepalegget omfatter kakaosmer, kakaomasse og/eller
kakaopulver, hvor mangden af kakaosmgr, kakaomasse og/eller kakaopulver er mindst 10

vegt% af smorepalaegget, helst mindst 15 vaegt%.

8. Chokoladesmerepaleg-sammensatning 1 overensstemmelse med krav 7, hvor
chokoladesmerepaleg-sammensatningen 1 det vaesentlige er fr1 for neddekomponenter ud over

kakaosmgr, kakaomasse og/eller kakaopulver.

9. Chokoladesmerepaleg-sammensatning 1 overensstemmelse med et hvilket som helst af
de foregaende krav, hvor chokoladesmerepalaeg-sammensatningen omfatter en kombination af

mealkepulver og lecithin.

10.  Chokoladesmeorepaleg-sammensatning 1 overensstemmelse med et hvilket som helst af

de foregaende krav, hvor den interesterificerede shea-olein har et indhold af fast fedt 1

intervallet 10-20 % ved 10°C, 6-16 % ved 20°C og 3-13 % ved 30°C.

11. Chokoladesmerepaleg-sammensatning 1 overensstemmelse med et hvilket som helst af
de foregaende krav, hvor sammensatningen kan eses op med ske under anvendelse af en tor

ske ved temperaturer 1 intervallet 1-15 °C, helst 1 intervallet 4-12 °C.

12.  Chokoladesmerepaleg-sammensatning 1 overensstemmelse med et hvilket som helst af
de foregaende krav, hvor smerepalegget ikke fremviser rekrystallisering efter lagring ved

15 °C 1 mindst én maned, helst efter 3 maneder.

13.  Chokoladesmgrepaleg-sammensatning 1 overensstemmelse med et hvilket som helst af
de foregaende krav, hvor smerepalegget ikke fremviser udsvedning af olie efter lagring ved

40 °C 1 mindst én maned, helst efter 3 maneder.

14.  Tilberedningsmetode af en chokoladesmorepalaeg-sammensatning og/eller konfektfyld,
omfattende trinet med blanding af en fedt-sammensatning med andre chokoladesmgrepal &g-
ingredienser;

hvor fedtsammensatningen omfatter mindst 40 vagt% interesterificeret shea-olein og valgtrit
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op t1l 60 vaegt af en vaeskeformig vegetabilsk olie; hvor den interesterificerede shea-olein har

15.

- et oleinsyreindhold pa mindst 50 vagt% og

- et stearinsyreindhold pa mindst 25 vagt% pa grundlag af det samlede indhold af
C12 1l C20 fedtsyrer til stede 1 den interesterificerede shea-olein og

- hvor den interesterificerede shea-olein har et indhold af fast fedt pa mindst 10 %

ved 10°C, mindst 6 % ved 20°C og mindst 3 % ved 30°C.

Metode 1 overensstemmelse med krav 14, hvor fedtsammensatningen er blandet med
- en eller flere ingredienser udvalgt blandt hasselngddepasta, kakaosmer,
kakaomasse, kakaopulver, malketedt, malkepulver, vanille og lecithin,

- sukker:

- valgfrit andre ingredienser.
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