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FAT COMPOSITION

This invention relates to a fat composition, to uses of the composition, and to confectionery
products comprising the composition.

Triglyceride fats such as cocoa butter are used extensively in the confectionery industry.
For example, chocolate contains cocoa butter as the main or sole triglyceride fat. There
is also a market for chocolate-like products in which the cocoa butter is partly or completely
replaced by other triglyceride fats. These chocolate-like products are sometimes known
as compound products.

Cocoa butter equivalents (CBEs) and cocoa butter improvers (CBls) are fat compositions
that can be used in combination with cocoa butter in confectionery applications. Suitable
fats which can be used to produce CBEs and CBls are palm oil, illipé butter, sal fat, shea
butter, kokum and mango kernel fat. CBEs are often fractionated forms of these fats that
have a triglyceride composition that is closer to that of cocoa butter. CBIs are cocoa butter
alternatives having an increased heat resistance and are generally added in a relatively
small amount compared to the amount of cocoa butter that is present.

EP-A-1776870 discloses shea based CBls mixed with palm or shea based CBEs in order
to increase resistance to elevated temperature. The CBIl is present in a relatively large
amount compared to the CBE.

US 4,276,322 discloses fat blends for chocolate which are based on SOS/POS fats,
preferably prepared synthetically, used in combination with a high POP fat such as palm
mid-fraction. A number of blends are disclosed which can be used as a hard fat in
chocolate.

EP-A-2068640 relates to coating or filling compositions containing lauric fats such as palm
kernel oil and having a lauric acid (C12 fatty acid) content of 30-56 % by weight. The
compositions contain only 1-7 % by weight stearic acid.

There remains a need for cocoa butter improvers (CBls) which can provide increased heat
resistance, particularly under tropical conditions. There is also a need for such
compositions that can be prepared relatively easily from available materials. Further, there

is a need for such compositions that can reduce or inhibit shape deformation and blooming
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in confectionery products such as chocolate and chocolate-like products due to elevated
femperatures.

According to the invention, there is provided a fat composition comprising:

from 55 to 75 % StOSt;

from 10 to 25 % POSt; and

less than 10 % POP;
said percentages being by weight based on total triglycerides present in the composition,
and having the following N-values:

N35 of less than 45; and

N10 of greater than 80.

in another aspect, the invention provides a process for making the fat composition of the
invention which comprises mixing from 60 to 80 % by weight shea stearin with from 20 to
40 % by weight illipe butter.

Also provided by the invention is the use of a fat composition of the invention as a cocoa
butter improver (CBI).

Further provided by the invention is the use of a fat composition of the invention for
increasing the heat resistance of a fat-containing confectionery product.

The invention also provides the use of a fat composition of the invention for decreasing
blooming of a fat-containing confectionery product.

Another aspect of the invention is a confectionery product comprising from 10 to 90 % by
weight fat, wherein the fat comprises:

from 30 to 55 % by weight StOSt;

from 20 to 40 % by weight POSt; and

from 5 to 30 % by weight POP,
said percentages being based on the weight of the fat.

It has surprisingly been found that the fat composition exhibits improved properties when
used as a CBI. In particular, the fat composition can improve the heat resistance of a fat-
containing confectionery product such as a chocolate or a chocolate-like product. For
example, the confectionery product may exhibit heat resistance when heated to
temperatures in the range of from 25 to 37 °C.

2
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The fat compaosition of the invention preferably comprises:

from 60 to 70 % StOSt;

from 11 to 20 % POSt; and

from 1 to 8 % POP;
said percentages being by weight based on total friglycerides present in the composition.
The fat composition will typically contain at least 90 % by weight triglycerides, preferably
at least 95 % by weight triglycerides. Minor amounts of mono- and/or di- glycerides may
be present in the fat composition.

The terms StOSt, POSt and POP take their normal meaning in the art and refer to the
triglycerides 1,3-distearoyl-2-oleoylglycerol, 1-paimitoyl-2-cleoyl-3-stearoylglycerol and
1,3-dipalmitoyl-2-oleoylglycerol, respectively.

Preferably, the StOSt content of the fat composition is from 60 to 70 % by weight, even
more preferably from 62 to 68 % by weight, based on total triglycerides present in the
composition.

Preferably, the fat composition has a POSt content of from 11 to 16 % by weight based on
total triglycerides present in the composition.

Preferably, the fat composition comprises less than 8 % by weight POP based on total
triglycerides present in the composition, such as from 1 {o 7 % by weight POP, for example
from 2 to 6 % by weight POP based on total triglycerides present in the composition.

The fat composition of the invention may comprise shea stearin and illipe butter.
Preferably, the fat composition comprises from 60 to 80 % by weight shea stearin and from
20 to 40 % by weight illipe butter, more preferably from 65 to 75 % by weight shea stearin
and from 25 to 35 % by weight illipe butter. The fat composition may optionally comprise
one or more other fats or oils in addition the shea stearin and illipe butter, for example in
an amount of up to 10 % by weight of the composition. Preferably the fat composition
consists of shea stearin and illipe butter i.e., without other added fats or ails.

The fat composition of the invention preferably comprises from 1 to 10 % by weight palmitic
acid based on C12 to C24 fatty acids present in the fat composition. Most if not all of the
palmitic acid is present in covalently bonded form in glycerides (i.e., triglycerides and any
mono- and di-glycerides that might be present).

3
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The fat composition of the invention preferably comprises from 45 ta 75 % by weight stearic
acid based on C12 to C24 fatty acids present in the fat composition. Most if not all of the
stearic acid is present in covalently bonded form in glycerides (i.e., triglycerides and any
mono- and di-glycerides that might be present).

The fat composition of the invention preferably comprises from 25 to 35 % by weight oleic
acid based on C12 to C24 fatty acids present in the fat composition. Most if not all of the
oleic acid is present in covalently bonded form in glycerides (i.e., triglycerides and any
mono- and di-glycerides that might be present).

The fat composition of the invention preferably comprises less than 5 % by weight , more
preferably less than 3 % by weight, such as less than 1 % by weight, of lauric acid based
on C12 to C24 fatty acids present in the fat composition. Any lauric acid is typically present
in covalently bonded form in glycerides (i.e., triglycerides and any mono- and di-glycerides
that might be present).

The levels of fatty acids present in the compositions of the invention can be determined by
methods well-known to those skilled in the art such as using fatty acid methyl ester analysis
(FAME) gas chromatography for example according to 1ISO 15304.

The term “fatty acid”, as used herein, refers to straight chain saturated or unsaturated
(including mono- and poly- unsaturated) carboxylic acids having from 12 to 24 carbon
atoms. A fatty acid having n carbon atoms and x double bonds may be denoted Cn:x. For
example, palmitic acid may be denoted C16:0 and oleic acid may be denoted C18:1.
Percentages of fatty acids in compositions referred to herein include acyl groups in tri-, di-

and mono- glycerides present in the glycerides as is customary terminology in the art.

The fat composition of the invention has the following N-values:
N35 of less than 45, preferably less than 30, even more preferably less than 25;
and

N10 of greater than 80, preferably greater than 85.

The term Nx used herein refers to solid fat content at a temperature of x °C, measured by
NMR pulse techniques carried out on fat stabilized at 26 °C. A method for determining N
values is the IUPAC 2.150a method.



10

15

20

25

30

35

WO 2018/138335 PCT/EP2018/052128

The fat composition preferably has an N25 of greater than 50, more preferably greater
than 60, such as greater than 70. The N20 of the fat composition is preferably greater

than 80. N30 is preferably greater than 60. N40 is preferably less than 10, more preferably
less than 5.

A particularly preferred fat composition of the invention comprises:
From 50 to 60 % StOSt;
from 11 to 15 % POSt; and
from 2 to 7 % POP;
said percentages being by weight based on total triglycerides present in the composition,
and having the following N-values:
N40 of less than 10;
N35 of less than 30;
N30 of greater than 60;
N25 of greater than 70; and
N10 of greater than 80.

The fat composition of the invention is preferably of vegetable origin. Fats of vegetable
origin are obtained directly or indirectly from vegetable sources. The vegetable fats are
preferably refined. The term “refined”, as used herein, refers to processes in which the
purity of a fat is increased by a process which comprises at least the steps of bleaching,

followed by filtering and deodorising (such as by steam refining). The fats are typically not
hydrogenated.

Since vegetable fats do not contain significant amounts of cholesterol, the fat compositions
and fat blends of the invention preferably contain less than 1%, more preferably less than
0.5%, by weight of cholesterol.

Also, since non-hydrogenated vegetable fats do not contain significant amounts of trans-
fats, the fat compositions and fat blends of the invention preferably contain less than 1%,
more preferably less than 0.5%, by weight of trans fatty acids.

The confectionery product of the invention comprises from 10 to 90 % by weight fat,
wherein the fat comprises:

from 30 to 55 % by weight StOSt;

from 20 to 40 % by weight POSt; and

from 5 to 30 % by weight POP,
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said percentages being based on the weight of the fat in the product.

A preferred confectionery product of the invention comprises from 10 to 90 % by weight
fat, wherein the fat comprises:

from 35 to 50 % by weight StOSt;
from 25 to 35 % by weight POSt; and
from 8 {0 28 % by weight POP,
said percentages being based on the weight of the fat.

A more preferred confectionery product of the invention comprises from 10 to 90 % by
weight fat, wherein the fat comprises:

from 35 to 40 % by weight StOSt;

from 30 to 35 % by weight POSt; and

from 20 to 30 % by weight POP,

said percentages being based on the weight of the fat.
The confectionery product preferably comprises the fat composition of the invention.
Preferably, the confectionery product of the invention comprises cocoa butter.

More preferably, the confectionery product comprises cocoa butter and the fat composition
of the invention in a weight ratio of cocoa butter:fat composition of from 3:2 to 4:1, even
more preferably from 2:1 to 3:1.

The confectionery product produced according to the invention is typically chocolate or a
chocolate-like product (i.e., a product that resembles chocolate but contains fats that
replace some or all of the cocoa butter compared to a chocolate containing cocoa butter

as the sole fat) and may, for example, be selected from bars and confectionery coatings.

The confectionery products will preferably comprise one or more further ingredients such
as sugar (more preferably sucrose), skimmed milk powder, cocoa butter, and emulsifier
(e.g., lecithin, PGPR, sorbitan ftristearate or a mixture thereof). Further optional
components include flavouring (e.g., vanillin, mint, orange, etc) and inclusions such as
confectionery and fruit pieces.

The confectionery product of the invention preferably comprises one or more ingredients
selected from cocoa powder, sugar and lecithin.

6
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Preferably, the chocolate-like confectionery product comprises from 30 to 70% by weight
sucrose and from 0.1 to 1 % by weight lecithin together with the fat composition of the

invention and cocoa-derived materials including cocoa butter.

Coatings may be applied to a confectionery or bakery product. The term “bakery
products”, as used herein, refers to products that are typically produced or sold in a bakery
and which have preferably been baked or fried, although they can be produced in other
ways. The coating can be partial or complete and, when the coating is complete, the
composition will encapsulate the bakery product. The bakery products are preferably
made using flour. Examples of bakery products are donuts, cakes, biscuits, pastries and
cookies. Donuts optionally contain jam or jelly.

Coated bakery products can be produced by heating the composition to around or above
the melting point of the composition (e.g., above 35 °C), applying the composition to an
uncoated bakery product (e.g., by pouring the composition onto the uncoated bakery
product or by immersing the uncoated bakery product in the composition) and lowering the
temperature to below the melting point of the composition by allowing it to cool (or by
forced cooling). Suitable methods are well-known to those skilled in the art.

The coated bakery products may be further decorated with ingredients that adhere to the
coating of the composition such as icing and/or chocolate strands or chips or sugar strands
(which can be of a single colour or mutti-coloured).

Confectionery products may also be coated with a composition of the invention. Suitable
confectionery products include chocolates, chocolate-like products and jellies.

Preferences and options for a given aspect, embodiment, feature or parameter of the
invention should, unless the context indicates otherwise, be regarded as having been
disclosed in combination with any and all preferences and options for all other aspects,
embodiments, features and parameters of the invention. For example, the preferred
features of the fat composition may be applied when the fat composition is used in the
confectionery product.

The listing or discussion of an apparently prior-published document in this specification
should not necessarily be taken as an acknowledgement that the document is part of the
state of the art or is common general knowledge.

7
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The following non-limiting examples illustrate the invention and do not limit its scope in any
way. In the examples and throughout this specification, all percentages, parts and ratios
are by weight unless indicated otherwise.

Examples

The examples include reference to the figures in which:

Figures 1 and 2 show the results of tests on the ability of confectionery products comprising
a fat compaosition of the invention {o retain shape and resist blooming.

Example 1

Fat blends as provided in Table 1a were prepared, wherein PMF is palm mid fraction and
SHs is shea stearin fraction containing 75 % StOSt, 7 % POSt and 2 % POP.

Table 1a
Fat blend 1| Fat blend 2
(comparative)
PMF 55
SHs 45 70
lllipé butter 30
lodine value (V) 34.4 325
Slip Melting Point, °C 32.6 34.5
N-value - SFC stabilized at 26" C
S26N10 92
S26N20 72 86
S26N25 63 83
S26N30 51 72
S26N35 7 21
S26N40 0 2
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Fatty acid composition

C12:0 0.08 0.0
C14.0 0.55 0.0
C16:0 33.01 6.4
C18:0 28.93 57.7
c18:1(h) 0.07 0.1
C18:1¢c 32.33 315
c18:2(}) 0.15 0.0
C18:2¢ 2.82 2.0
C18:3¢c 0.05 0.1
C20:0 1.44 1.9

The following table (Table 1b) shows the StOSt, POSt and POP content of illipe butter, the
shea stearin (SHs) and cocoa butter (CB) as well as of the blend according to the invention.

Table 1b
StOst POSt | POP

SHs 75 7 2
lllipe 42 29 9
CB 26 40 17
701llipe/30SHs 65.1 13.6 | 4.1
70% fat (70 SHs+30 | 53.4 215 |80
llipe) + 30 CB

Example 2

Ingredients were blended according to Table 2.

Tabie 2

Recipe 1 |Recipe 2 |Recipe 3| Recipe 4 |Recipe 5
With  Fat | with  Fat |with  Fat|{with Fat|with Fat

In % by weight | blend 1 blend 2 blend 2 blend 2 blend 2

Fat blend 15 5 23 16.7 10

Cocoa Mass 40 36 17 30.3 36

Natural Cocoa 10 3

Powder
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Cocoa Butter 4
(CB) 9

Sugar 45 49.6 49.6
Lecithin 0.2 0.4 0.4
Vanillin 0.02 0.02 0.02

Final fat blend | 60CCB /40 | 85CCB/15 | 30CCB/70 | 50CCB/50 | 70CCB/30
in % by weight | fatblend 1 | fatblend 2 | fatblend 2 | fat blend fat blend

StOSt - 31.9 53.4 45.6 37.7
POSt - 36.0 215 26.8 32.1
POP - 1561 8.0 10.6 24.2

Example 3 - Tempering

The test involves cycling the chocolate products from Example 2 up to an elevated
temperature and then back down to ambient (25° C).

Test 1: 5 cycles

Cycle 1 heat at 37°C; hold for 8 hours; reduce to 20°C and hold for 16 hours

Repeat 4 times and finally hold ambient temperature and time to bloom measured.

Table 3
Samples Temper temperature,°C Observation during temper
Recipe 1 26.0-28.0 Normal
Recipe 2 25.8 - 28.6 Normal
Recipe 3 26.0 - 29.6 Normal
Recipe 4 26.6-29.2 Normal
Recipe 5 27.6-30.8 Normal

Figures 1 and 2 show the results of the tests. The figures show that the recipes increased
in their ability to retain shape and resist blooming in the order 1<2<3<4<5,

10
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Claims

1. A fat composition comprising:
from 55 to 75 % StOSt;
from 10 to 25 % POSt; and
jess than 10 % POP;
said percentages being by weight based on total triglycerides present in the
composition,
and having the following N-values:
N35 of less than 45; and
N10 of greater than 80.

2.  Fat composition as claimed in Claim 1 comprising less than 8 % by weight POP
based on total triglycerides present in the composition.

3.  Fat composition as claimed in Claim 1 or Claim 2 which comprises from 60 to 80 %
by weight shea stearin and from 20 to 40 % by weight illipe butter.

4.  Fat composition as claimed in any one of the preceding claims, which has an N25 of
greater than 50.

5.  Fat composition as claimed in any one of the preceding claims, which has a palmitic
acid content of from 1 to 10 % by weight based on C12 to C24 fatty acids present in the
fat composition.

6. Fat composition as claimed in any one of the preceding claims, which has a stearic
acid content of from 45 o 75 % by weight based on C12 to C24 fatty acids present in the
fat composition.

7.  Fat composition as claimed in any one of the preceding claims, wherein the StOSt
content is from 60 to 70 % by weight.

8.  Fat composition as claimed in any one of the preceding claims, wherein the POSt
content is from 11 to 16 % by weight.

11
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9. A process for making the fat composition of any one of the preceding claims which
comprises mixing from 60 to 80 % by weight shea stearin with from 20 to 40 % by weight
illipe butter.

10. Use of a fat composition according to any one of Claims 1 to 8 as a cocoa butter
improver.

11.  Use of a fat composition according to any one of Claims 1 to 8 for improving the heat
resistance of a fat-containing confectionery product.

12. A confectionery product comprising from 10 to 90 % by weight fat, wherein the fat
comprises:
from 30 to 55 % by weight StOSt;
from 20 to 40 % by weight POSt; and
from 5 to 30 % by weight POP,
said percentages being based on the weight of the fat.

13. Confectionery product as claimed in Claim 12 which comprises the fat composition
of any one of Claims 1 to 8.

14.  Confectionery product as claimed in Claim 12 or Claim 13 which comprises cocoa
butter.

15.  Confectionery product as claimed in any one of Claims 12 to 14 which comprises

one or more ingredients selected from cocoa powder, sugar and lecithin.

12
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