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Fat composition and water-in-oil emulsion

This invention relates to a fat composition, a process of making the fat
composition, use of the fat composition, a water-in-oil emulsion, a process of

preparing the water-in-oil emulsion and use of the water-in-oil emulsion.

Background

Fats and oils are important ingredients of food products and are used extensively
in the food industry. Fats and oils are used for example in a water-in-oil emulsion,
such as margarine or spread, which comprises a fat phase which is the continuous
phase and an aqueous phase which is the dispersed phase that is distributed into

the continuous phase.

The water phase in general comprises water, milk, milk protein, milk powder, plant
milk, salt, preservatives, flavors, pH regulation agents and colorants. The fat
phase generally comprises or consists of a fat composition which strongly
influences the structure, the texture and the organoleptic properties of the water-
in-oil emulsion such as margarine or spread. In addition, mono- and diglyceride,
distilled monoglyceride and lecithin are commonly used in such water-in-oil

emulsion as emulsifier.

WO 03/096817 relates to the preparation of an edible triglyceride fat which is able
to structure a liquid oil where the resulting fat enables the preparation of a natural
fat phase for use in spread manufacture. However, it is strongly discouraged to
use any fat containing high amounts of palmitic acid, such as palm oil or cocoa

butter, which thereby limits the selection of the suitable raw materials.

EP-A-3 245 876 discloses a spreadable food composition comprising interesterified
cocoa butter as hardstock. However, it is observed that by using such completely
interesterified hardstock, the margarine product will have undesirable brittleness,
irregular structure and even graininess tendency, which eventually result in poor
spreadability and organoleptic properties.

WO 2014/020114 relates to a fat blend composition allowing the preparation of a

fat spread composition. The purpose is to reduce the amount of saturated fatty
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acids used, in particular palmitic acid. However, it is generally known that the
reduction of the amount of saturated fatty acids would result in undesirable
hardness and an overly soft texture of the margarine or spread which is not

acceptable for most consumers.

WO 2006/131539 relates to a non-hydrogenated vegetable fat composition
suitable for use in confectionery fats. WO 2012/052471 relates to confectionery
filling products. WO 2016/162529 relates to a deep fried food product.

WO 2019/185444 relates to a non-hydrogenated fat composition that is used in
confectionery products such as whipped cream or shortening for bakery
applications. However, there is no disclosure relating to a water-in-oil emulsion

product.

There remains a need for a fat composition suitable to be used in a spreadable
water-in-oil emulsion such as margarine or spread, having improved spreadability
and excellent organoleptic properties such as melting behavior, while unpleasant
texture resulting in poor spreadability and undesirable post-hardening are largely

limited and suppressed.

Description of the invention

According to the present invention, there is provided a fat composition comprising:
from 18.0% to 45.0% by weight of lauric acid (C12:0); from 5.0% to 20.0% by
weight of palmitic acid (C16:0); from 4.0% to 18.0% by weight of stearic acid
(C18:0); a weight ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.0
to 4.5; and a weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from
1.5 to 5.0; said percentages of acid referring to acids bound as acyl groups in
glycerides in the fat composition and being based on the total weight of C8 to C24
fatty acids; and from 5.0% to 25.0% by weight of total CN32 triglycerides, CN34
triglycerides and CN36 triglycerides; from 10.0% to 45.0% by weight of total
CN44 triglycerides, CN46 triglycerides and CN48 triglycerides; and from 2.0% to
12.0% by weight of total CN50 triglycerides and CN52 triglycerides; based on total

triglycerides present in the composition.



WO 2022/248490 PCT/EP2022/064088

The fat composition of the invention has been found to be particularly useful in a
water-in-oil emulsion such as margarine or spread having improved sensory
properties, in particular melting behavior such as advantageous quick melting
without mouth coating behavior or waxiness. In particular, it is believed that due
to the fatty acid composition such as lauric acid, palmitic acid and stearic acid
contents and the triglyceride composition as defined in the fat composition of the
invention, the spreadable water-in-oil emulsion products using the fat composition
according to the invention typically have desirable hardness and excellent
spreadability. Also, the good spreadability of the water-in-oil emulsions of the

invention can be maintained during the shelf life without undesirable degradation.

The term “fat” refers to glyceride fats and oils containing fatty acid acyl groups
and does not imply any particular melting point. The term “oil” is used
synonymously with “fat”.

The term “fatty acid” refers to straight chain saturated or unsaturated (including
mono- and poly unsaturated) carboxylic acids having from 8 to 24 carbon atoms.
A fatty acid having x carbon atoms and y double bonds may be denoted Cx:y. For
example, palmitic acid may be denoted C16:0 and oleic acid may be denoted
C18:1. The fatty acid profile may be determined by fatty acid methyl ester
analysis (FAME) using gas chromatography according to ISO 12966-2 and ISO
12966-4. Thus, percentages of fatty acids in compositions (e.g. palmitic acid
(C16:0), stearic acid (C18:0), oleic acid (C18:1) etc.) referred to herein, unless
otherwise stated, include both acyl groups such as tri-, di- and mono- glycerides

and are based on the total weight of C8 to C24 fatty acid residues.

Triglyceride composition may be determined for example based on molecular
weight differences (Carbon Number (CN)) by GC (AOCS Ce 5-86). The notation
triglyceride CNxx denotes triglycerides having xx carbon atoms in the fatty acyl
groups (thus excluding the carbon atoms from the glycerol, as is standard
practice) e.g., CN54 includes tristearin. Amounts of triglycerides specified with
each carbon number (CN), as is customary terminology in the art, are percentages
by weight based on total triglycerides of CN26 to CN62 present in the fat
composition.
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The fat composition according to the invention may be made from naturally
occurring or synthetic fats, fractions of naturally occurring or synthetic fats, or
mixtures thereof, that satisfy the requirements defined herein. Preferably, the fat
composition is, or is derived from, one or more vegetable fats or animal fats. More
preferably, the fat composition is, or is derived from, one or more vegetable fats.
It is also preferred that the fat composition according to the invention is, or is
derived from non-hydrogenated fats. The term “non-hydrogenated” means that
the fat composition is not prepared from a fat that has been subjected to
hydrogenation to convert unsaturated fatty acyl groups to saturated fatty acyl
groups.

The fat composition according to the invention preferably comprises from 3.5% to
11.0% by weight of total caprylic acid (C8:0) and capric acid (C10:0), more
preferably from 4.0% to 10.0% by weight, even more preferably from 4.5% to
9.5% by weight and most preferably from 5.0% to 9.0% by weight.

The fat composition according to the invention comprises from 18.0% to 45.0%
by weight of lauric acid {C12:0), preferably from 18.5% to 40.0%, more preferably
from 19.5% to 38.0% by weight, even more preferably from 20.0% to 36.5% by
weight and most preferably from 20.5% to 35.0% by weight.

The fat composition according to the invention comprises from 5.0% to 20.0% by
weight of palmitic acid (C16:0), preferably from 6.0% to 18.0% by weight, more
preferably from 7.0% to 17.0% by weight, even more preferably from 8.0% to
16.0% by weight and most preferably from 9.0% to 15.0% by weight.

The fat composition according to the invention comprises from 4.0% to 18.0% by
weight of stearic acid (C18:0), preferably from 4.5% to 16.0% by weight, more
preferably from 5.0% to 15.0% by weight, even more preferably from 5.5% to
14.0% by weight and most preferably from 5.7% to 13.0% by weight.

The fat composition according to the invention preferably comprises from 9.0% to
37.0% by weight of oleic acid (C18:1), more preferably from 10.0% to 36.0% by
weight, even more preferably from 11.0% to 35.0% by weight and most
preferably from 12.0% to 34.0% by weight.
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The fat composition according to the invention preferably comprises from 1.0% to
30.0% by weight of linoleic acid (C18:2), more preferably from 2.0% to 28.0% by
weight, even more preferably from 3.0% to 27.0% by weight and most preferably
from 4.0% to 26.0% by weight.

The fat composition according to the invention preferably comprises at most 6.0%
by weight of linolenic acid (C18:3), more preferably at most 5.0 by weight, even
more preferably from 0.0% to 4.5% by weight and most preferably from 0.1% to
4.0% by weight.

The fat composition according to the invention preferably comprises from 35.0%
to 90.0% by weight of saturated fatty acid (SAFA), more preferably from 40.0%
to 88.0% by weight, even more preferably from 45.0% to 87.0% by weight and
most preferably from 50.0% to 86.0% by weight.

The fat composition according to the invention preferably has a content of trans
fatty acid residues of less than 2.0% by weight, more preferably less than 1.5%
by weight, even more preferably less than 1.0% by weight and most preferably

less than 0.5% by weight.

The fat composition according to the invention preferably has an iodine value of
from 20 to 90, more preferably from 24 to 85, even more preferably from 26 to
80 and most preferably from 28 to 75. The term “iodine value” refers to the
number of grams of iodine that could be added to 100g of cil. Iodine value may
be calculated according to AOCS Cd 1c¢-85 based on total acids bound as acyl
groups in glycerides in the fat composition being based on the total weight of C8
to C24 fatty acids. Iodine value may alternatively be measured by AOCS Method
Cd 1-25.

In a preferred embodiment, the fat composition according to the invention
comprises from 3.5% to 11.0% by weight of total caprylic acid (C8:0) and capric
acid (C10:0); from 18.5% to 40.0% by weight of lauric acid (C12:0); from 6.0%
to 18.0% by weight of palmitic acid (C16:0); from 4.5% to 16.0% by weight of



WO 2022/248490 PCT/EP2022/064088

stearic acid (C18:0); from 9.0% to 37.0% by weight of oleic acid (C18:1);and
from 35.0% to 90.0% by weight of saturated fatty acid (SAFA).

In a more preferred embodiment, the fat composition according to the invention
comprises from 4.0% to 10.0% by weight of total caprylic acid (C8:0) and capric
acid (C10:0); from 19.5% to 38.0% by weight of lauric acid (C12:0); from 7.0%
to 17.0% by weight of palmitic acid (C16:0); from 5.0% to 15.0% by weight of
stearic acid (C18:0); from 10.0% to 36.0% by weight of oleic acid (C18:1);and
from 40.0% to 88.0% by weight of saturated fatty acid (SAFA).

In an even more preferred embodiment, the fat composition according to the
invention comprises from 4.5% to 9.5% by weight of total caprylic acid (C8:0)
and capric acid (C10:0); from 20.0% to 36.5% by weight of lauric acid (C12:0);
from 8.0% to 16.0% by weight of palmitic acid (C16:0); from 5.5% to 14.0% by
weight of stearic acid (C18:0); from 11.0% to 35.0% by weight of oleic acid
{C18:1);and from 45.0% to 87.0% by weight of saturated fatty acid (SAFA).

In a most preferred embodiment, the fat composition according to the invention
comprises from 5.0% to 9.0% by weight of total caprylic acid (C8:0) and capric
acid (C10:0); from 20.5% to 35.0% by weight of lauric acid (C12:0); from 9.0%
to 15.0% by weight of palmitic acid (C16:0); from 5.7% to 13.0% by weight of
stearic acid (C18:0); from 12.0% to 34.0% by weight of oleic acid (C18:1);and
from 50.0% to 86.0% by weight of saturated fatty acid (SAFA).

The fat composition according to the invention comprises a weight ratio of lauric
acid (C12:0) to stearic acid (C18:0) of from 2.0 to 4.5, preferably from 2.2 to 4.3,
more preferably from 2.3 to 4.2, even more preferably from 2.4 to 4.1 and most

preferably from 2.5 to 4.0.

The fat composition according to the invention comprises a weight ratio of lauric
acid (C12:0) to palmitic acid (C16:0) of from 1.5 to 5.0, preferably from 1.7 to
4.5, more preferably from 1.8 to 4.0, even more preferably from 1.9 to 3.5 and

most preferably from 2.0 to 3.0.
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The fat composition according to the invention preferably comprises a weight ratio
of stearic acid (C18:0) to palmitic acid (C16:0) of from 0.3 to 1.5, more preferably
from 0.4 to 1.3, even more preferably from 0.5 to 1.1 and most preferably from
0.5to 1.0.

In a preferred embodiment, the fat composition according to the invention
comprises from 18.5% to 40.0% by weight of lauric acid (C12:0); from 6.0% to
18.0% by weight of palmitic acid (C16:0); from 4.5% to 16.0% by weight of
stearic acid (C18:0); a weight ratio of lauric acid (C12:0) to stearic acid (C18:0)
of from 2.2 to 4.3; a weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of
from 1.7 to 4.5; and a weight ratio of stearic acid (C18:0) to palmitic acid (C16:0)
of from 0.3 to 1.5.

In a more preferred embodiment, the fat composition according to the invention
comprises from 19.5% to 38.0% by weight of lauric acid (C12:0); from 7.0% to
17.0% by weight of palmitic acid (C16:0); from 5.0% to 15.0% by weight of
stearic acid (C18:0); a weight ratio of lauric acid (C12:0) to stearic acid (C18:0)
of from 2.3 to 4.2; a weight ratio of lauric acid (C12:0) to palmitic acid {C16:0) of
from 1.8 to 4.0; and a weight ratio of stearic acid (C18:0) to palmitic acid (C16:0)
of from 0.4 to 1.3.

In an even more preferred embodiment, the fat composition according to the
invention comprises from 20.0% to 36.5% by weight of lauric acid (C12:0); from
8.0% to 16.0% by weight of palmitic acid (C16:0); from 5.5% to 14.0% by weight
of stearic acid (C18:0); a weight ratio of lauric acid (C12:0) to stearic acid (C18:0)
of from 2.4 to 4.1; a weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of
from 1.9 to 3.5; and a weight ratio of stearic acid (C18:0) to palmitic acid (C16:0)
of from 0.5to 1.1.

In a most preferred embodiment, the fat composition according to the invention
comprises from 20.5% to 35.0% by weight of lauric acid (C12:0); from 9.0% to
15.0% by weight of palmitic acid (C16:0); from 5.7% to 13.0% by weight of
stearic acid (C18:0); a weight ratio of lauric acid (C12:0) to stearic acid (C18:0)
of from 2.5 to 4.0; a weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of
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from 2.0 to 3.0; and a weight ratio of stearic acid (C18:0) to palmitic acid (C16:0)
of from 0.5 to 1.0.

The fat composition according to the invention comprises from 5.0% to 25.0% by
weight of total CN32 triglycerides, CN34 triglycerides and CN36 triglycerides,
preferably from 6.0% to 23.0% by weight, more preferably from 7.0% to 22.0%
by weight, even more preferably from 8.0% to 21.0% by weight and most
preferably from 10.0% to 20.0% by weight.

The fat composition according to the invention comprises from 10.0% to 45.0%
by weight of total CN44 triglycerides, CN46 triglycerides and CN48 triglycerides,
preferably from 10.5% to 43.0% by weight, more preferably from 11.0% t0 42.0%
by weight, even more preferably from 12.0% to 40.0% by weight and most
preferably from 13.0% to 39.0%.

The fat composition according to the invention comprises from 2.0% to 12.0% by
weight of total CN50 triglycerides and CN52 triglycerides, preferably from 3.0%
to 11.0%, more preferably from 4.0% to 10.0% by weight, even more preferably
from 4.5% to 10.0% by weight and most preferably from 5.0% to 10.0% by
weight.

In a preferred embodiment, the fat composition comprises from 18.5% to 40.0%
by weight of lauric acid (C12:0); from 6.0% to 18.0% by weight of palmitic acid
{C16:0); from 4.5% to 16.0% by weight of stearic acid (C18:0); a weight ratio of
lauric acid (C12:0) to stearic acid (C18:0) of from 2.2 to 4.3; and a weight ratio
of lauric acid (C12:0) to palmitic acid (C16:0) of from 1.7 to 4.5; said percentages
of acid referring to acids bound as acy! groups in glycerides in the fat composition
and being based on the total weight of C8 to C24 fatty acids; and from 6.0% to
23.0% by weight of total CN32 triglycerides, CN34 triglycerides and CN36
triglycerides; from 10.5% to 43.0% by weight of total CN44 triglycerides, CN46
triglycerides and CN48 triglycerides; and from 3.0% to 11.0% by weight of total
CN50 triglycerides and CN52 triglycerides; based on total triglycerides present in

the composition.
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In a more preferred embodiment, the fat composition comprises from 19.5% to
38.0% by weight of lauric acid (C12:0); from 7.0% to 17.0% by weight of palmitic
acid (C16:0); from 5.0% to 15.0% by weight of stearic acid (C18:0); a weight
ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.3 to 4.2; and a weight
ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from 1.8 to 4.0; said
percentages of acid referring to acids bound as acyl groups in glycerides in the fat
composition and being based on the total weight of C8 to C24 fatty acids; and
from 7.0% to 22.0% by weight of total CN32 triglycerides, CN34 triglycerides and
CN36 triglycerides; from 11.0% to 42.0% by weight of total CN44 triglycerides,
CN46 triglycerides and CN48 triglycerides; and from 4.0% to 10.0% by weight of
total CN50 triglycerides and CN52 triglycerides; based on total triglycerides

present in the composition.

In an even more preferred embodiment, the fat composition comprises from
20.0% to 36.5% by weight of lauric acid (C12:0); from 8.0% to 16.0% by weight
of palmitic acid (C16:0); from 5.5% to 14.0% by weight of stearic acid (C18:0);
a weight ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.4 to 4.1; and
a weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from 1.9 to 3.5;
said percentages of acid referring to acids bound as acyl groups in glycerides in
the fat composition and being based on the total weight of C8 to C24 fatty acids;
and from 8.0% to 21.0% by weight of total CN32 triglycerides, CN34 triglycerides
and CN36 triglycerides; from 12.0% to 40.0% by weight of total CN44
triglycerides, CN46 triglycerides and CN48 triglycerides; and from 4.5% to 10.0%
by weight of total CN50 triglycerides and CN52 triglycerides; based on total

triglycerides present in the composition.

In a most preferred embodiment, the fat composition comprises from 20.5% to
35.0% by weight of lauric acid (C12:0); from 9.0% to 15.0% by weight of palmitic
acid (C16:0); from 5.7% to 13.0% by weight of stearic acid (C18:0); a weight
ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.5 to 4.0; and a weight
ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from 2.0 to 3.0; said
percentages of acid referring to acids bound as acyl groups in glycerides in the fat
composition and being based on the total weight of C8 to C24 fatty acids; and
from 10.0% to 20.0% by weight of total CN32 triglycerides, CN34 triglycerides
and CN36 triglycerides; from 13.0% to 39.0% by weight of total CN44
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triglycerides, CN46 triglycerides and CN48 triglycerides; and from 5.0% to 10.0%
by weight of total CN50 triglycerides and CN52 triglycerides; based on total

triglycerides present in the composition.

The fat composition according to the invention preferably comprises at most 6.0%
by weight of CN32 triglycerides, more preferably from 0.1% to 5.0% by weight,
even more preferably from 0.5% to 4.5% by weight and most preferably from
1.0% to 4.5% by weight.

The fat composition according to the invention preferably comprises at most 8.0%
by weight of CN34 triglycerides, more preferably from 0.1% to 7.0% by weight,
even more preferably from 1.0% to 6.0% by weight and most preferably from
2.0% to 6.0% by weight.

The fat composition according to the invention preferably comprises from 3.0% to
15.0% by weight of CN36 triglycerides, more preferably from 4.0% to 14.0% by
weight, even more preferably from 5.0% to 12.0% by weight and most preferably
from 6.0 % to 11.0% by weight.

The fat composition according to the invention preferably comprises from 7.0% to
20.0% by weight of CN42 triglycerides, more preferably from 7.5% to 19.0% by
weight, even more preferably from 8.0% to 18.0% by weight and most preferably
from 8.5% to 17.0% by weight.

The fat composition according to the invention preferably comprises from 4.0% to
16.0% by weight of CN44 triglycerides, more preferably from 4.5% to 15.0% by
weight, even more preferably from 5.0% to 14.0% by weight and most preferably
from 5.5% to 13.0% by weight.

The fat composition according to the invention preferably comprises from 3.0% to
15.0% by weight of CN46 triglycerides, more preferably from 3.5% to 14.0% by
weight, even more preferably from 4.0% to 13.0% by weight and most preferably
from 4.5% to 12.0% by weight.
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The fat composition according to the invention preferably comprises from 2.5% to
17.0% by weight of CN48 triglycerides, more preferably from 3.0% to 16.0% by
weight, even more preferably from 3.5% to 15.0% by weight and most preferably
from 4.0% to 14.0% by weight.

The fat composition according to the invention preferably comprises from 0.5% to
9.0% by weight of CN50 triglycerides, more preferably from 1.0% to 8.0% by
weight, even more preferably from 1.5% to 7.0% by weight and most preferably
from 2.0% to 6.0% by weight.

The fat composition according to the invention preferably comprises from 2.0% to
10.0% by weight of CN52 triglycerides, more preferably from 2.5% to 9.0% by
weight, even more preferably from 3.0% to 8.0% by weight and most preferably
from 3.5% to 7.0% by weight.

In a preferred embodiment, the fat composition according to the invention
comprises from 6.0% to 23.0% by weight of total CN32 triglycerides, CN34
triglycerides and CN36 triglycerides; from 10.5% to 43.0% by weight of total
CN44 triglycerides, CN46 triglycerides and CN48 triglycerides; from 3.0% to
11.0% by weight of total CN50 triglycerides and CN52 triglycerides; at most 6.0%
by weight of CN32 triglycerides; at most 8.0% by weight of CN34 triglycerides;
from 7.0% to 20.0% by weight of CN42 triglycerides; from 4.0% to 16.0% by
weight of CN44 triglycerides; and from 3.0% to 15.0% by weight of CN46

triglycerides.

In a more preferred embodiment, the fat composition according to the invention
comprises from 7.0% to 22.0% by weight of total CN32 triglycerides, CN34
triglycerides and CN36 triglycerides; from 11.0% to 42.0% by weight of total
CN44 triglycerides, CN46 triglycerides and CN48 triglycerides; from 4.0% to
10.0% by weight of total CN50 triglycerides and CN52 triglycerides; from 0.1% to
5.0% by weight of CN32 triglycerides; from 0.1% to 7.0% by weight of CN34
triglycerides; from 7.5% to 19.0% by weight of CN42 triglycerides; from 4.5% to
15.0% by weight of CN44 triglycerides; and from 3.5% to 14.0% by weight of
CN46 triglycerides.
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In an even more preferred embodiment, the fat composition according to the
invention comprises from 8.0% to 21.0% by weight of total CN32 triglycerides,
CN34 triglycerides and CN36 triglycerides; from 12.0% to 40.0% by weight of
total CN44 triglycerides, CN46 triglycerides and CN48 triglycerides; from 4.5% to
10.0% by weight of total CN50 triglycerides and CN52 triglycerides; from 0.5% to
4.5% by weight of CN32 triglycerides; from 1.0% to 6.0% by weight of CN34
triglycerides; from 8.0% to 18.0% by weight of CN42 triglycerides; from 5.0% to
14.0% by weight of CN44 triglycerides; and from 4.0% to 13.0% by weight of
CN46 triglycerides.

In a most preferred embodiment, the fat composition according to the invention
comprises from 10.0% to 20.0% by weight of total CN32 triglycerides, CN34
triglycerides and CN36 triglycerides; from 13.0% to 39.0% by weight of total
CN44 triglycerides, CN46 triglycerides and CN48 triglycerides; from 5.0% to
10.0% by weight of total CN50 triglycerides and CN52 triglycerides; from 1.0% to
4.5% by weight of CN32 triglycerides; from 2.0% to 6.0% by weight of CN34
triglycerides; from 8.5% to 17.0% by weight of CN42 triglycerides; from 5.5% to
13.0% by weight of CN44 triglycerides; and from 4.5% to 12.0% by weight of
CN46 triglycerides.

The solid fat contents of the fat composition according to the invention are

measured on unstabilized fat according to ISO 8292-1.

The fat composition according to the invention preferably has from 30.0 to 65.0
solid fat content at 10°C, more preferably from 32.0 to 60.0, even more preferably
from 33.0 to 57.0 and most preferably from 34.0 to 55.0.

The fat composition according to the invention preferably has from 10.0 to 40.0
solid fat content at 20°C, more preferably from 11.0 to 35.0, even more preferably
from 11.5 to 32.0 and most preferably from 12.0 to 30.0.

The fat composition according to the invention preferably has at most 20.0 solid

fat content at 25°C, more preferably from 1.0 to 19.0, even more preferably from
2.0 to 18.0 and most preferably from 3.0 to 15.0.
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The fat composition according to the invention preferably has at most 10.0 solid
fat content at 30°C, more preferably at most 8.0, even more preferably at most

7.0 and most preferably from 0.0 to 5.0.

The fat composition according to the invention preferably has at most 5.0 solid fat
content at 35°C, more preferably at most 4.0, even more preferably at most 3.0
and most preferably from 0.0 to 2.0.

In a preferred embodiment, the fat composition according to the invention has
from 30.0 to 65.0 solid fat content at 10°C; from 10.0 to 40.0 solid fat content at
20°C; at most 20.0 solid fat content at 25°C; at most 10.0 solid fat content at
30°C; and at most 5.0 solid fat content at 35°C.

In a more preferred embodiment, the fat composition according to the invention
has from 32.0 to 60.0 solid fat content at 10°C; from 11.0 to 35.0 solid fat content
at 20°C; from 1.0 to 19.0 solid fat content at 25°C; at most 8.0 solid fat content
at 30°C; and at most 4.0 solid fat content at 35°C.

In an even more preferred embodiment, the fat composition according to the
invention has from 33.0 to 57.0 solid fat content at 10°C; from 11.5 to 32.0 solid
fat content at 20°C; from 2.0 to 18.0 solid fat content at 25°C; at most 7.0 solid
fat content at 30°C; and at most 3.0 solid fat content at 35°C.

In a most preferred embodiment, the fat composition according to the invention
has from 34.0 to 55.0 solid fat content at 10°C; from 12.0 to 30.0 solid fat content
at 20°C; from 3.0 to 15.0 solid fat content at 25°C; from 0.0 to 5.0 solid fat
content at 30°C; and from 0.0 to 2.0 solid fat content at 35°C.

In a preferred embodiment, the non-hydrogenated fat composition according to
the invention comprises from 3.5% to 11.0% by weight of total caprylic acid
(C8:0) and capric acid (C10:0); from 18.5% to 40.0% by weight of lauric acid
(C12:0); from 6.0% to 18.0% by weight of palmitic acid {C16:0); from 4.5% to
16.0% by weight of stearic acid (C18:0); from 9.0% to 37.0% by weight of oleic
acid (C18:1); from 35.0% to 90.0% by weight of saturated fatty acid (SAFA); a
weight ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.2 to 4.3; a
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weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from 1.7 to 4.5; and
a weight ratio of stearic acid (C18:0) to palmitic acid (C16:0) of from 0.3 to 1.5;
said percentages of acid referring to acids bound as acyl groups in glycerides in
the fat composition and being based on the total weight of C8 to C24 fatty acids;
and from 6.0% to 23.0% by weight of total CN32 triglycerides, CN34 triglycerides
and CN36 triglycerides; from 10.5% to 43.0% by weight of total CN44
triglycerides, CN46 triglycerides and CN48 triglycerides; from 3.0% to 11.0% by
weight of total CN50 triglycerides and CN52 triglycerides; at most 6.0% by weight
of CN32 triglycerides; at most 8.0% by weight of CN34 triglycerides; from 7.0%
to 20.0% by weight of CN42 triglycerides; from 4.0% to 16.0% by weight of CN44
triglycerides; and from 3.0% to 15.0% by weight of CN46 triglycerides; based on
total triglycerides present in the composition; and having from 30.0 to 65.0 solid
fat content at 10°C; from 10.0 to 40.0 solid fat content at 20°C; at most 20.0
solid fat content at 25°C; at most 10.0 solid fat content at 30°C; and at most 5.0
solid fat content at 35°C; wherein the solid fat content is measured on unstabilized
fat according to 1SO 8292-1.

In a more preferred embodiment, the non-hydrogenated fat composition
according to the invention comprises from 4.0% to 10.0% by weight of total
caprylic acid (C8:0) and capric acid (C10:0); from 19.5% to 38.0% by weight of
lauric acid (C12:0); from 7.0% to 17.0% by weight of palmitic acid (C16:0); from
5.0% to 15.0% by weight of stearic acid (C18:0); from 10.0% to 36.0% by weight
of oleic acid (C18:1); from 40.0% to 88.0% by weight of saturated fatty acid
(SAFA); a weight ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.3 to
4.2; a weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from 1.8 to
4.0: and a weight ratio of stearic acid (C18:0) to palmitic acid (C16:0) of from 0.4
to 1.3; said percentages of acid referring to acids bound as acyl groups in
glycerides in the fat composition and being based on the total weight of C8 to C24
fatty acids; and from 7.0% to 22.0% by weight of total CN32 triglycerides, CN34
triglycerides and CN36 ftriglycerides; from 11.0% to 42.0% by weight of total
CN44 triglycerides, CN46 triglycerides and CN48 triglycerides; from 4.0% to
10.0% by weight of total CN50 triglycerides and CN52 triglycerides; from 0.1% to
5.0% by weight of CN32 triglycerides; from 0.1% to 7.0% by weight of CN34
triglycerides; from 7.5% to 19.0% by weight of CN42 triglycerides; from 4.5% to
15.0% by weight of CN44 triglycerides; and from 3.5% to 14.0% by weight of
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CN46 triglycerides; based on total triglycerides present in the composition; and
having from 32.0 to 60.0 solid fat content at 10°C; from 11.0 to 35.0 solid fat
content at 20°C; from 1.0 to 19.0 solid fat content at 25°C; at most 8.0 solid fat
content at 30°C; and at most 4.0 solid fat content at 35°C; wherein the solid fat

content is measured on unstabilized fat according to ISO 8292-1.

In an even more preferred embodiment, the non-hydrogenated fat composition
according to the invention comprises from 4.5% to 9.5% by weight of total caprylic
acid (C8:0) and capric acid (C10:0); from 20.0% to 36.5% by weight of lauric acid
(C12:0); from 8.0% to 16.0% by weight of palmitic acid (C16:0); from 5.5% to
14.0% by weight of stearic acid (C18:0); from 11.0% to 35.0% by weight of oleic
acid (C18:1); from 45.0% to 87.0% by weight of saturated fatty acid (SAFA); a
weight ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.4 to 4.1; a
weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from 1.9 to 3.5; and
a weight ratio of stearic acid (C18:0) to palmitic acid (C16:0) of from 0.5 to 1.1;
said percentages of acid referring to acids bound as acyl groups in glycerides in
the fat composition and being based on the total weight of C8 to C24 fatty acids;
and from 8.0% to 21.0% by weight of total CN32 triglycerides, CN34 triglycerides
and CN36 triglycerides; from 12.0% to 40.0% by weight of total CN44
triglycerides, CN46 triglycerides and CN48 triglycerides; from 4.5% to 10.0% by
weight of total CN50 triglycerides and CN52 triglycerides; from 0.5% to 4.5% by
weight of CN32 triglycerides; from 1.0% to 6.0% by weight of CN34 triglycerides;
from 8.0% to 18.0% by weight of CN42 triglycerides; from 5.0% to 14.0% by
weight of CN44 triglycerides; and from 4.0% to 13.0% by weight of CN46
triglycerides; based on total triglycerides present in the composition; and having
from 33.0 to 57.0 solid fat content at 10°C; from 11.5 to 32.0 solid fat content at
20°C; from 2.0 to 18.0 solid fat content at 25°C; at most 7.0 solid fat content at
30°C; and at most 3.0 solid fat content at 35°C; wherein the solid fat content is

measured on unstabilized fat according to ISO 8292-1.

In a most preferred embodiment, the non-hydrogenated fat composition according
to the invention comprises from 5.0% to 9.0% by weight of total caprylic acid
(C8:0) and capric acid (C10:0); from 20.5% to 35.0% by weight of lauric acid
(C12:0); from 9.0% to 15.0% by weight of palmitic acid (C16:0); from 5.7% to
13.0% by weight of stearic acid (C18:0); from 12.0% to 34.0% by weight of oleic
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acid (C18:1); from 50.0% to 86.0% by weight of saturated fatty acid (SAFA); a
weight ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.5 to 4.0; a
weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from 2.0 to 3.0; and
a weight ratio of stearic acid (C18:0) to palmitic acid (C16:0) of from 0.5 to 1.0;
said percentages of acid referring to acids bound as acyl groups in glycerides in
the fat composition and being based on the total weight of C8 to C24 fatty acids;
and from 10.0% to 20.0% by weight of total CN32 triglycerides, CN34 triglycerides
and CN36 triglycerides; from 13.0% to 39.0% by weight of total CN44
triglycerides, CN46 triglycerides and CN48 triglycerides; from 5.0% to 10.0% by
weight of total CN50 triglycerides and CN52 triglycerides; from 1.0% to 4.5% by
weight of CN32 triglycerides; from 2.0% to 6.0% by weight of CN34 triglycerides;
from 8.5% to 17.0% by weight of CN42 triglycerides; from 5.5% to 13.0% by
weight of CN44 triglycerides; and from 4.5% to 12.0% by weight of CN46
triglycerides; based on total triglycerides present in the composition; and having
from 34.0 to 55.0 solid fat content at 10°C; from 12.0 to 30.0 solid fat content at
20°C; from 3.0 to 15.0 solid fat content at 25°C; from 0.0 to 5.0 solid fat content
at 30°C; and from 0.0 to 2.0 solid fat content at 35°C; wherein the solid fat

content is measured on unstabilized fat according to ISO 8292-1.

The fat compeosition according to the invention preferably comprises an
interesterified fat blend of at least a lauric fat wherein the lauric fat in the blend
is at least 50% by weight, preferably from 56% to 85% by weight and more
preferably from 58% to 80% by weight of the blend. The lauric fat is preferably
selected from a group consisting of coconut oil, palm kernel oil, a fraction thereof

and a mixture thereof. More preferably, the lauric fat is coconut oil.

In a preferred embodiment, the fat composition according to the invention
comprises an interesterified fat blend of cocoa butter and coconut oil. In a more
preferred embodiment, the fat composition according to the invention comprises
an interesterified fat blend of cocoa butter and coconut oil wherein the weight ratio
of cocoa butter to coconut oil is from 42:58 to 20:80. The fat composition
according to the invention preferably further contains a liquid oil which may be
selected from a group consisting of sunflower oil, high oleic sunflower oil, high
oleic rapeseed oil, high oleic canola oil, high oleic soybean oil, rapeseed oil, rice

oil, soybean oil, chia oil, flaxseed oil, corn oil, safflower oil, olive oil, canola oil,
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grapeseed oil, pumpkin oil, sesame oil, walnut oil, hazelnut oil, a fraction thereof
and a mixture thereof. More preferably, the fat composition according to the
invention further contains from 5% to 30% by weight of liquid oil, such as

sunflower oil or rapeseed oil.

In another preferred embodiment, the fat composition according to the invention
comprises an interesterified fat blend of cocoa butter, coconut oil and a liquid oil.
The liquid oil is preferably selected from a group consisting of sunflower oil, high
oleic sunflower oil, high oleic rapeseed oil, high oleic canola oil, high oleic soybean
oil, rapeseed oil, rice oil, soybean oil, chia oil, flaxseed oil, corn oil, safflower oil,
olive oil, canola oil, grapeseed oil, pumpkin oil, sesame oil, walnut oil, hazelnut
oil, a fraction thereof and a mixture thereof. More preferably, the fat composition
according to the invention comprises or consists of an interesterified fat blend of
from 58% to 80% by weight of coconut oil; from 10% to 40% by weight of cocoa
butter; and from 2% to 30% by weight of liquid oil.

The term “lauric fat” refers to a fat containing a significant amount of lauric acid
(C12:0}, such as at least 25% by weight of lauric acid (C12:0) and preferably at
least 35% by weight, typically derived from sources such as coconut oil or palm
kernel oil. The term "“non-lauric fat” refers to a fat containing no or trace of lauric
acid (C12:0), typically less than 2% by weight in the fat. The term "“liquid oil”
refers to an oil which is liquid at room temperature, typically such as sunflower

oil, rapeseed oil or soybean oil.

The invention also relates to a process for making the fat composition according
to the invention comprising the steps of: a) providing a lauric fat, preferably
selected from a group consisting of coconut oil, palm kernel oil, a fraction thereof
and a mixture thereof; b) providing a non-lauric fat, preferably selected from a
group consisting of cocoa butter, shea butter, illipe butter, sal butter, kokum fat,
mango fat, high stearic sunflower oil, high stearic soybean oil, high stearic
rapeseed oil, high stearic canola oil, allanblackia fat, pentadesma fat, sonchy fat,
palm oil, palm stearin, palm olein, cottonseed oil, fully hydrogenated palm oil,
fully hydrogenated palm stearin, a fraction thereof and a mixture thereof; c)
blending the lauric fat of step a) and the one or more non-lauric fat of step b),

wherein the weight percentage of the lauric fat in the blend is at least 50% by
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weight, preferably from 56% to 85% by weight and more preferably from 58% to
80% by weight; d) interesterifying the blend formed in step ¢); and &) blending
the interesterified fat blend formed in step d) with a liquid oil preferably selected
from a group consisting of sunflower oil, high oleic sunflower oil, high oleic
rapeseed oil, high oleic canola oil, high oleic soybean oil, rapeseed oil, rice oil,
soybean oil, chia oil, flaxseed oil, corn oil, safflower oil, olive oil, canola oil,
grapeseed oil, pumpkin oil, sesame oil, walnut ocil, hazelnut oil, a fraction thereof

and a mixture thereof.

Alternatively, the process for making the fat composition according to the
invention comprises the steps of: a) providing a lauric fat, preferably selected from
a group consisting of coconut oil, palm kernel oil, a fraction thereof and a mixture
thereof; b) providing a non-lauric fat, preferably selected from a group consisting
of cocoa butter, shea butter, illipe butter, sal butter, kokum fat, mango fat, high
stearic sunflower oil, high stearic soybean oil, high stearic rapeseed oil, high
stearic canola oil, allanblackia fat, pentadesma fat, sonchy fat, palm oil, palm
stearin, palm olein, cottonseed oil, fully hydrogenated palm oil, fully hydrogenated
palm stearin, a fraction thereof and a mixture thereof; c) providing a liquid oil
selected from a group consisting of sunflower oil, high oleic sunflower oil, high
oleic rapeseed oil, high oleic canola oil, high oleic soybean oil, rapeseed oil, rice
oil, soybean oil, chia oil, flaxseed oil, corn oil, safflower oil, olive oil, canola oil,
grapeseed oil, pumpkin oil, sesame oil, walnut oil, hazelnut oil, a fraction thereof
and a mixture thereof; d) blending the lauric fat of step a), the non-lauric fat of
step b) and the liquid oil of step ¢} , wherein the weight percentage of the lauric
fat in the blend is at least 40% by weight, preferably from 45% to 75% by weight
and more preferably from 50% to 70% by weight; and e) interesterifying the

composition formed in step d).

The interesterification is also typically known as a redistribution of the fatty acid
moieties present in a triglyceride oil over its glycerol moieties and may be carried

out chemically or enzymatically.

The invention also relates to use of the fat composition according to the invention
in a confectionery product, a bakery product or a culinary product, preferably in

Danish pastry, puff pastry, pie, cake, cookie, ice-cream, confectionery filing,
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cream, whipped cream, compound chocolate, frying, sauce and meat replacer.
The fat composition according to the invention may be used as the main fat
compoenent for the final product of the food applications or be combined with other

oils and fats used in the final product of the food applications.

The invention also relates to a water-in-oil emulsion comprising from 5% to 95%
by weight of the fat composition according to the invention and from 5% to 95%
by weight of an aqueous phase. Preferably, the water-in-oil emulsion of the
invention comprises from 10% to 90% by weight of the fat composition according
to the invention and from 10% to 90% by weight of an aqueous phase. More
preferably, the water-in-oil emulsion of the invention comprises from 15% to 85%
by weight of the fat composition according to the invention and from 15% to 85%

by weight of an agueous phase.

The term “water-in-oil emulsion” refers to an emulsion where water as the
dispersed phase is distributed into oil as the continuous phase, as is well known
in the art. The aqueous phase generally comprises or consists (essentially) of
water and/or other ingredients such as milk, milk derivatives such as whey,
buttermilk or cream, or plant milk such as rice milk, soy milk, oat milk or almond

milk, and the derivatives thereof.

The water-in-oil emulsion according to the invention is preferably an edible
spreadable emulsion. More preferably, the water-in-oil emulsion according to the
invention is margarine or spread. These products are in general considered as
plant or vegan butter alternatives or substitutes to be used in the same way as
butter in various food applications such as confectionery, bakery or culinary

applications.

Preferably, the water-in-oil emulsion according to the invention further comprises
one or more ingredients selected from emulsifier, flavor, milk, milk powder,
colorant, salt, pH requlator, sugar, sirup, cereal, legume, seed, fruit, nut, plant
extract, vegetable juice, plant milk, plant protein, antioxidant, preservative,

starch, modified starch, fiber, thickener, stabilizer, probiotic and vitamin.
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Preferably, the water-in-oil emulsion according to the invention comprises from
0.05% to 5.0% by weight of at least one emulsifier, more preferably from 0.05 to
3.0% by weight and even more preferably from 0.1% to 2.0% by weight. The at
least one emulsifier is preferably selected from the group consisting of mono-
and/or diglycerides of fatty acids, distilled monoglycerides, lecithins, organic
esters of mono- and/or diglycerides of fatty acids, polyglycerol esters,
polyglycerolpolyricinoleate, sucrose esters and sucroglycerides, stearoyl-

lactylates, 1-2 propanediol esters, sorbitan esters and mixtures thereof.

The colorants are preferably selected from the group consisting of carotenes,
annatto and mixture thereof, more preferably beta-carotenes. The colorants may
be one or more ingredient containing carotenes, annatto, beta-carotenes and
mixture thereof, such as carrot juice. The antioxidants are preferably tocopherols
and/or natural extracts, such as from tea or oregano. The preservatives are
preferably sorbic acid, sorbates, benzoates or mixtures thereof. The plant proteins
are preferably selected from the group consisting of sunflower protein, fava
protein, faba protein, lentil protein, chickpea protein, soya protein, pea protein,

canola protein, wheat protein, rapeseed protein and mixture thereof.

The term “plant milk” is also known as plant-based liquids, alternative milk, nut
milk or vegan milk which is a plant juice that resembles the color of milk and refers
to manufactured, non-dairy beverages made from a water-based plant extract for
flavoring and aroma. Preferably, plant milk is selected from a group consisting of
almond milk, soy milk, coconut milk, rice milk, oat milk, hemp milk, pea milk,
peanut milk, cashew milk, triticale milk, wheat milk, barley milk, spelt milk, millet

milk, derives thereof and mixture thereof.

In a preferred embodiment, the water-in-oil emulsion of the invention comprises
from 50% to 90% by weight of the fat composition according to the invention;
from 10% to 50% by weight of water; from 0.1% to 0.5% by weight of an
emulsifier such as lecithin or mono- and diglycerides; from 0.2% to 0.7% by

weight of salt; and optionally from 0.2% to 0.7% by weight of milk powder.

In another preferred embodiment, the water-in-oil emulsion of the invention

comprises from 50% to 90% by weight of the fat composition according to the
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invention, preferably from 60% to 85% by weight; from 10% to 50% by weight
of aqueous phase, where the aqueous phase comprise from 20% to 100% by
weight of plant milk based on the total aqueous phase; from 0.1% to 0.5% by
weight of an emuisifier such as lecithin or mono- and diglycerides; from 0% to
1.5% by weight of salt, preferably from 0.05% to 0.8% by weight; and from 0%
to 0.2% by weight of flavor, preferably from 0.001% to 0.1% by weight. The
plant milk may be natural or fermented or a combination thereof. The plant milk
is preferably derived from oat, wheat, almond and soy and even more preferably
derived from oat. The plant milk is also even more preferred derived from
fermented oat milk or a combination of natural oat milk and fermented oat milk.
The use of fermented oat milk might further improve the organoleptic properties
such as flavoring in the water-in-oil emulsion such as margarine or spread
according to the invention. Plant milk might be named as plant drink, such as oat
milk named as oat drink or almond milk named as almond drink or soy milk named

as soy drink.

The invention also relates to a process for making a water-in-oil emulsion
according to the invention comprising the steps of: a) preparing the fat
composition according to the invention, preferably including ingredients soluble in
fat such as emulsifier, fat-soluble flavor and fat-soluble colorant; b) preparing an
aqueous phase, preferably including ingredients soluble in water such as milk, milk
powder, pH regulator, salt, plant milk, carrot juice, lemon juice and sugar; c)
emulsifying the fat blend and the aqueous phase to obtain an emulsion; d)
crystallizing the obtained emulsion; and e) optionally, pumping a gas in the
emulsion during or after step d), wherein the gas is preferably selected from a

group consisting of nitrogen, carbon dioxide, argon, air or a combination thereof.

The invention also relates to the use of a water-in-oil emulsion according to the
invention in a confectionery product, a bakery product or a culinary product,
preferably in Danish pastry, puff pastry, pie, cake, cookie, ice-cream,
confectionery filing, cream, whipped cream, compound chocolate, frying, sauce

and meat replacer.
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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.

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.

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

Throughout these examples:

US-Nx refers to solid fat content determined by NMR on unstabilised fat at x°C
(1S0O 8292-1);

Cx:y refers to a fatty acid having x carbon atoms and y double bonds; levels
determined by GC-FAME (ISO 12966-2 and ISO 12966-4);

SAFA refers to saturated fatty acids;

MUFA refers to mono-unsaturated fatty acids;

PUFA refers to poly-unsaturated fatty acids;

IV FAME refers to calculated iodine value according to AOCS Cd 1c¢c-85;

TRANS refers to trans fatty acids: unsaturated fatty acids having a double bond in
a trans arrangement;

CNxx, refers to a triglyceride having xx carbon atoms (excluding the carbon atoms
from the glycerol, as is standard practice), levels determined by GC with pre-

treatment to remove the diglycerides eventually (AOCS Ce 5-86).

Example 1 - Preparation of Fat Compositions 1 and 2 and Comparative Fat

Compositions 1, 2 and 3

A fat blend of 25% by weight of refined cocoa butter and 75% by weight of coconut

oil was chemically interesterified using sodium methoxide as catalyst followed by
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refining including bleaching and deodorization to form a interesterified Fat Blend
A as hardstock. Fat Composition 1 was a blend of 64% by weight of the
interesterified Fat Blend A, 14% by weight of coconut oil and 22% by weight of

rapeseed oil.

A fat blend of 12% by weight of palm stearin with iodine value of about 35, 60%
by weight of coconut oil and 28% by weight of refined shea butter was chemically
interesterified using sodium methoxide as a catalyst, followed by refining including
bleaching and deodorization to form a interesterified Fat Blend B as hardstock.
Fat Composition 2 was a blend of 64% by weight of the interesterified Fat Blend
B, 14% by weight of coconut oil and 22% by weight of rapeseed oil.

Refined cocoa butter was chemically interesterified using sodium methoxide as a
catalyst. After chemical interesterification, the interesterified cocoa butter was
formed as hardstock after physical refining. Comparative Fat Composition 1 was
a blend of 64% by weight of the interesterified cocoa butter, 14% by weight of

coconut oil and 22% by weight of rapeseed oil.

A fat blend of 30% by weight of fully hydrogenated rapeseed oil, 30% by weight
of coconut oil, 20% by weight of rapeseed oil and 20% by weight of refined cocoa
butter was chemically interesterified using sodium methoxide as a catalyst,
followed by refining including bleaching and deodorization to form a interesterified
Fat Blend C as hardstock. Comparative Fat Composition 2 was a blend of 64% by
weight of the interesterified Fat Blend C, 14% by weight of coconut oil and 22%

by weight of rapeseed oil.

A fat blend of 50% by weight of fully hydrogenated rapeseed oil and 50% by
weight of coconut oil was chemically interesterified using sodium methoxide as a
catalyst, followed by refining including bleaching and deodorization to form a
interesterified Fat Blend D as hardstock. This hardstock, Fat Biend D, was also
commercially available. Comparative Fat Composition 3 was a blend of 64% by
weight of the interesterified Fat Blend D, 14% by weight of coconut oil and 22%

by weight of rapeseed oil.
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The analytical results of Fat Composition 1, Fat Composition 2, Comparative Fat
Composition 1, Comparative Fat Composition 2 and Comparative Fat Composition

3 are shown in Table 1.

Table 1: Analytical results of Fat Composition 1, Fat Composition 2, Comparative
Fat Composition 1, Comparative Fat Composition 2 and Comparative Fat

Composition 3.

Fat Fat Comparative | Comparative | Comparative
Composition 1 | Composition 2 | Fat Fat Fat
Composition | Composition | Composition
1 2 3

us- 51.1 46.8 57.0 54.0 67.0
N10
us- 23.4 19.3 41.6 32.0 50.4
N20
us- 9.1 7.9 33.1 21.2 39.0
N25
us- 0.3 1.1 25.3 12.9 26.7
N30
us- 0.0 0.1 18.5 7.2 16.1
N35
us- 0.0 0.0 12.6 3.5 8.2
N40
C8:0 3.8 3.6 0.9 2.1 3.1
C10:0 3.3 3.0 0.8 1.8 2.6
C12:0 | 27.8 24.8 6.3 15.1 21.3
C14:0 11.6 10.0 2.7 6.2 8.4
C16:0 | 11.4 11.5 19.3 9.2 7.7
Ci6:1 | 0.1 0.1 0.2 0.1 0.1
C17:0 0.1 0.0 0.2 0.1 0.1
C18:0 | 8.4 9.6 24.1 24.2 30.0
C18:1 | 24.3 27.5 35.6 28.3 17.6
C18:2 | 6.1 6.8 6.3 7.9 5.4
Ci8:3 | 2.1 2.0 2.0 2.9 1.9
C20:0 |04 0.5 0.9 0.7 0.8
C20:1 0.3 0.4 0.4 0.6 0.3
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c22:0 | 0.1 0.1 0.2 0.3 0.3
C24:0 | 0.1 0.1 0.1 0.1 0.1
SAFA 66.9 63.1 55.5 59.9 74.5
MUFA 24.8 28.0 36.2 29.2 18.1
PUFA 8.2 8.8 8.3 10.8 7.3
A% 37.2 41.0 47.2 46.3 29.9
FAME
TRANS | 0.2 0.2 0.3 0.3 0.1
C12:0/ | 3.3 2.6 0.3 0.6 0.7
C18:0
C12:0/ | 2.4 2.2 0.3 1.6 2.8
C16:0
Ci8:0/ | 0.7 0.8 1.2 2.6 3.9
C16:0
Cc8:0+ | 7.1 6.6 1.7 3.9 5.7
C10:0
CN26 0.0 0.0 0.0 0.0 0.0
CN28 0.4 0.3 0.3 0.4 0.3
CN30 14 1.3 0.4 0.4 0.9
CN32 3.9 2.9 1.3 1.6 2.4
CN34 5.5 4.3 2.1 2.4 3.6
CN36 9.2 7.0 2.8 3.5 5.4
CN38 10.4 8.6 2.6 4.4 7.0
CN40 9.6 8.2 1.6 3.8 6.0
CN42 12.1 11.8 1.2 6.2 9.5
CN44 9.0 8.8 0.7 6.6 8.4
CN46 6.8 7.7 0.5 6.8 6.2
CN48 5.8 8.7 2.6 13.8 12.6
CN50 2.7 3.9 11.5 6.5 5.6
CN52 4.4 6.0 29.1 10.9 7.0
CN54 17.6 19.4 40.3 30.7 23.7
CN56 1.0 11 2.5 1.6 1.2
CN58 0.2 0.2 0.4 0.4 0.2
CN32+ | 18.6 14.2 6.2 7.5 11.4
CN34+
CN36
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CN44+ | 21.6 25.2 3.8 27.2 27.2

CN46+

CN48

CN50+ | 7.1 9.9 40.6 17.4 12.6

CN52

Example 2 — Production of spreadable emulsion products containing around 80%

of the (Comparative) Fat Compositions prepared in Example 1

Spreadable emulsion products (Product 1, Product 2, Comparative Product 1,
Comparative Product 2 and Comparative Product 3 as listed in Table 2) were

prepared on pilot scale using the Fat Compositions and Comparative Fat

Compositions prepared in Example 1.

Table 2 - Overview of spreadable emulsion products containing around 80% fat.

Product Product 1 Product 2 Comparative | Comparative | Comparative
Product 1 Product 2 Product 3

Fat Fat Fat Comparative | Comparative | Comparative

composition | Composition | Composition | Fat Fat Fat

(fat phase) 1 2 Composition | Composition | Composition
1 2 3

The first step of preparing the emulsion products was the preparation of a fat-

soluble ingredients mixture and a water-soluble ingredients mixture. Recipes of

spreadable emulsion products are presented in Table 3. Fat-soluble ingredients

were fat composition, sunflower lecithin, butter flavor and beta-carotene. Water-

soluble ingredients were water, buttermilk powder, salt and citric acid.

Table 3 - Recipe of spreadable emulsion products containing around 80% fat.

Ingredient

Spreadable emulsion product

Fat composition 80%
Sunflower lecithin 0.3%
Butter flavor 0.015%
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Beta-carotene 0,0014%
Water 18,6686%
Buttermilk powder 0.50%
Salt 0.50%
Citric acid 0.015%

Fat phase and aqueous phases were pasteurized separately before making the
emulsion. The emulsion was formed by mixing the heated water mixture (55°C)
with the heated fat mixture (60°C) in an emulsion tank. Spreadable emulsion
products were prepared using a Gerstenberg & Agger pilot perfector with process
setup containing 3 chilling tubes, including an additional intermediate crystallizer
after two of the three chilling tubes, and a resting tube. Spreadable emulsion
products were packed in bricks after the resting tube. Production speed and
cooling settings were kept constant for all products. Production speed was 45 kg
/ hour and crystallizers scraping blades speed was 375 rpm. Five spreadable

emulsion products were obtained and stored at 5°C.

Example 3 — Evaluation of spreadable emulsion products produced in Example 2

The degree of spreadable emulsions fats crystallization in the pilot perfector
process depends on the residence time and the rotational speed of the scraped
surface blades as well as the crystallization rate of the fat. In order to compare
the performance of all the products (Product 1, Product 2, Comparative Product
1, Comparative Product 2 and Comparative Product 3) and the resulting product
characteristics, pilot settings were kept constant. Also storage conditions were

the same for all samples.

Products targeted to be used as consumer spreads, having good sensory
characteristics, need to have good melting behavior. When products have high
saturated fat content, melting behavior is the most important characteristic to
evaluate in order to estimate product suitability to be used as spreads. Product 1
and Product 2 have saturated fatty acid content 66.9% and 63.1%, respectively,
which is intermediate between the levels in Comparative Products 1, 2 and 3, in
which the saturated fat acid levels are 55.5%, 59.9% and 74.5%, respectively. If
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spreadable emulsion product has high level of saturated fat and bad melting
behavior, it will not have acceptable sensory characteristics for use as spread.

Samples were evaluated by trained panelists (n=10), and results (as shown in
Table 4) demonstrate that Product 1 and Product 2 have excellent desirable
melting behavior which differs significantly from Comparative Products 1, 2, and
3.

Table 4: Sensory scoring of melting behavior in mouth (Panel n=10)

Product to be evaluated Sensory scoring of melting behavior in
mouth (average score for a panel of 10
trained persons)

1= extremely bad melting

10 = extremely good melting

Product 1 7.2
Product 2 7.5
Comparative Product 1 1.0
Comparative Product 2 2.7
Comparative Product 3 1.7

Example 4 - Preparation of Fat Compositions 3 and 4

The interesterified Fat Blend A as hardstock was made as described in Example 1.
Fat Composition 3 was prepared as a blend of 80% by weight of the interesterified

Fat Blend A and 20% by weight of rapeseed oil.

A fat blend of 20% by weight of refined cocoa butter, 60% by weight of coconut
oil and 20% by weight of rapeseed oil was chemically interesterified using sodium
methoxide as catalyst, followed by refining including bleaching and deodorization

to form Fat Composition 4 directly.

The analytical results of Fat Composition 3, Fat Composition 4 and the fat blend

before interesterification to form Fat Composition 4 (thus a blend of 20% by
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weight of refined cocoa butter, 60% by weight of coconut oil and 20% by weight

of rapeseed oil) are shown in Table 5.

Table 5 - Analytical results of Fat composition 3 and Fat composition 4.

Fat Composition 3 Fat Composition4 | Fat blend  before
interesterification
US-N10 50.4 50.9 53.1
US-N20 24.8 20.1 7.8
US-N25 11.4 7.4 0.3
US-N30 1.2 0.1 0.1
US-N35 0.0 0.1 0.1
US-N40 0.0 0.0 0.0
C8:0 4.3 3.9 3.9
C10:0 3.5 3.4 3.3
C12:0 29.3 27.9 27.6
C14:0 11.1 11.2 11.2
C16:0 11.4 12.4 12.1
C16:1 0.1 0.1 0.1
C17:0 0.1 0.1 0.1
€18:0 8.9 9.7 9.6
C18:1 22.7 23.3 23.5
C18:2 5.9 5.5 5.6
C18:3 1.9 1.7 1.8
C20:0 0.3 0.4 0.4
C20:1 0.2 0.2 0.3
C22:0 0.1 0.1 0.1
C24:0 0.1 0.1 0.1
SAFA 69.1 69.1 68.3
MUFA 23.0 23.6 24.0
PUFA 7.8 7.2 7.4
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IV FAME 34.9 34.3 35.1
TRANS 0.2 0.2 0.1
C12:0/C18:0 3.3 2.9 2.9
C12:0/C16:0 2.6 2.3 2.3
C18:0/C16:0 | 0.8 0.8 0.8
€8:0+C10:0 7.8 7.3 7.2
CN26 0.0 0.1 0.0
CN28 0.4 0.4 0.4
CN30 1.2 1.1 2.0
CN32 2.8 2.5 6.8
CN34 4.0 3.5 9.4
CN36 7.9 6.5 11.5
CN38 9.7 9.4 10.6
CN40 9.7 9.6 6.8
CN42 13.4 15.5 5.0
CN44 10.2 12.5 2.9
CN46 7.8 10.8 1.7
CN48 6.8 14.2 1.7
CN50 2.9 5.7 5.1
CN52 4.5 4.2 12.5
CN54 17.9 4.1 22.7
CN56 0.8 0.2 1.1
CN58 0.1 0.0 0.0
CN32+CN34+C | 14.7 12.5 27.7
N36

CN44+CN46+C | 24.8 37.5 6.3
N48

CN50+CN52 7.4 9.9 17.5

Example 5 - Production and recipe of spreadable emulsion products containing

around 82% Fat Compositions prepared in Example 4
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Spreadable emulsion products (Product 3 and Product 4) were prepared in pilot

scale.

Table 6 - Overview of spreadable emulsion products containing around 82% fat

Product Product 3 Product 4
Fat composition (fat | Fat Composition 3 Fat Composition 4
phase)

The first step of preparing emulsions was the preparation of a fat-soluble
ingredients mixture and a water-soluble ingredients mixture. Recipes of emulsion
products are presented in Table 7. Fat-soluble ingredients were fat composition,
sunflower lecithin, beta-carotene and fat soluble butter flavor. Water-soluble
ingredients were oat drink, salt and water soluble butter flavor. Oat drink was

used instead of water and milk powder in order to prepare a vegan product.

Table 7 - Recipe of spreadable emulsion products containing around 82% fat

Ingredient Spreadable emulsion product
Fat composition 82%

Sunflower lecithin 0.3%

Fat soluble butter flavor 0.015%

Beta-carotene 0.0014%

Qat drink 16.6686%

Salt 0.50%

Water soluble butter flavor 0.015%

The fat phase and the aqueous phase were pasteurized separately before making
the emulsion. The emulsion was formed by mixing the heated water mixture
(55°C) to the heated fat composition (60°C) in an emulsion tank. Emulsion
products were prepared using a Gerstenberg & Agger pilot perfector with process
setup containing 3 chilling tubes, including an additional intermediate crystallizer
after two of the three chilling tubes, and a resting tube. Emulsion products were

packed in bricks after the resting tube. Production speed and cooling settings
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were kept constant for all products. Production speed was 45 kg / hour and
crystallizers scraping blades speed was 325 rpm. Two emulsion products were

obtained and stored at 5 °C

Example 6 — Evaluation of spreadable emulsion products produced in Example 5

Product 3 and Product 4 differ in relation to the nature of the liquid oil added in
the formation of the fat compositions. In Product 3, liquid oil (rapeseed oil) was
mixed with the interesterified fat, while in Product 4, liquid oil (rapeseed oil) was

interesterified in combination with the other fats.

Both emulsified Products 3 and 4 show very good performance in crystallization
process and very good sensory characteristics. In a sensory expert panel (n=10),
in which samples at an age of 2 weeks were tasted, with attributes scored from 0
to 10, both Products 3 and 4 were observed to have very good melting in mouth
and very low mouthcoating values. The Products were observed to be hard, but
not brittle, and they have very high scoring of smoothness, being very smooth in

structure. The results of sensory evaluation are presented in Table 8.

Table 8 - Sensory evaluation results of Product 3 and 4

Attribute Product 3 Product 4
Brittleness 3.4 1.9
(score 10 is extremely high

brittleness)

Hardness 8.7 6.9
(score 10 is extremely hard)

Smoothness 8.7 9.0
{10 is extremely smooth

Melting in mouth 7.6 8.3
(10 is extremely fast melting)

Mouthcoating 0.7 0.0

(10 is extremely high

mouthcoating)
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The hardness of Products 3 and 4 was measured using the Brookfield texture
analyzer (probe TA40 and penetration depth of 5 mm at 2 mm/sec) after storing
the samples at 4°C for three months and leaving the samples at 20°C for 40min.
Each sample was measured 3 times and the average results are shown in Table
9. The hardness result show how product gets softer when brough up to room
temperature, correlating well with sensory evaluation results ‘good melting in
mouth’ and ‘no mouthcoating’ shown in Table 8. It is especially important that
melting behavior does not change during shelf life in order to obtain a desirable
and acceptable water-in-oil emulsion products: by measuring the hardness change
at room temperature of 3 months-old Products, it is observed that the melting

characteristics of Products 3 and 4 have remained very good.

Table 9 - Hardness of Products 3 and 4

Product 3 Product 4
Hardness (g), cold product| 1468 953
5°C
Hardness (g), after 40| 1068 666
minutes storage in 20 °C
Hardness reduction % from |29 % 30 %
original value

Example 7 - Preparation of Fat Compositions 5 and 6

The interesterified Fat Blend A as hardstock was made as described in Example 1.
Fat Composition 5 was prepared as a blend of 60% by weight of the interesterified
Fat Blend A and 40% by weight of rapeseed oil. Fat Composition 6 was prepared
as a blend of 45% by weight of the interesterified Fat Blend A, 15% by weight of

coconut oil and 40% by weight of rapeseed oil.

The analytical results of Fat Composition 5 and Fat Composition 6 are shown in
Table 10.

Table 10 - Analytical results of Fat Composition 5 and Fat Composition 6.

Fat Composition 5 Fat Composition 6
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US-N10 35.1 34.9
US-N20 14.5 12.2
US-N25 5.5 3.1
US-N30 0.0 0.0
US-N35 0.0 0.0
US-N40 0.0 0.0
cs:0 2.9 3.2
C10:0 2.5 2.7
c12:0 20.9 22.6
Ci14:0 8.4 9.1
C16:0 10.4 9.7
ci6:1 0.2 0.1
Ci7:0 0.1 0.1
C18:0 71 5.9
cis:1 33.6 32.5
ci8:2 9.2 9.2
ci8:3 3.6 3.6
C20:0 0.4 0.4
C20:1 0.5 0.5
C22:0 0.2 0.2
C24:0 0.1 0.1
SAFA 52.8 54.0
MUFA 34.3 33.2
PUFA 12.8 12.8
IV FAME

54.9 53.9
TRANS 0.2 0.2
C12:0/C18:0 2.9 3.8
C12:0/C16:0 2.0 2.3
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C18:0/C16:0 0.7 .6
C8:0+C10:0 5.4 5.9
CN26 0.0 0.0
CN28 0.5 0.5
CN30 1.3 1.5
CN32 2.6 3.7
CN34 3.4 4.9
CN36 6.3 7.6
CN38 7.6 8.4
CN40 7.6 7.4
CN42 10.2 9.0
CN44 8.0 6.9
CN46 6.4 5.4
CN48 5.7 4.9
CN50 2.5 2.3
CN52 6.3 6.5
CN54 29.4 29.5
CN56 1.9 1.4
CN58 0.0 0.2
CN32+CN34+C | 12.3 16.2
N36

CN44+CN46+C | 20.1 17.2
N48

CN50+CN32 8.8 8.8

Example 8 — Production and recipe of spreadable emulsion products containing

around 60% fat compositions prepared in Example 7

Spreadable emulsion products (Product 5 and Product 6) were prepared at pilot

scale.

Table 11 - Overview of spreadable emulsion products containing around 60% fat

Product
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Fat Composition (fat | Fat Composition 5 Fat Composition 6

phase)

The first step of preparing emulsion products was the preparation of a fat-soluble
ingredients mixture and a water-soluble ingredients mixture. Recipes of
spreadable emulsion products are presented in Table 12. Fat-soluble ingredients
were fat composition, sunflower lecithin, mono- and diglyceride, beta-carotene
and fat soluble butter flavor. Water-soluble ingredients were water, salt and citric
acid.

Table 12 - Recipe of spreadable emulsion products containing around 60% fat.

Ingredient Spreadable emulsion product
Fat composition 60%
Sunflower lecithin 0.2%

Emuisifier mono- and diglyceride | 0.3%
{Dimodan® UJ)

Fat soluble butter flavor 0.015%
Beta-carotene 0.003%
Water 38.967%
Salt 0.50%
Citric acid 0.015%

Fat phase and aqueous phases were pasteurized separately before making the
emulsion. The emulsion was formed by mixing the heated water mixture (55°C)
to the heated fat mixture (60°C) in an emulsion tank. Spreadable emulsion
products were prepared using a Gerstenberg & Agger pilot perfector with process
setup containing 3 chilling tubes, including an additional intermediate crystallizer
after two of the three chilling tubes. Spreadable emulsion products were packed
in tubs. Production speed and cooling settings were kept constant for all products.
Production speed was 45 kg / hour and crystallizers scraping blades speed was

325 rpm. Two spreadable emulsion products were obtained and stored at 5°C.

Example 9 — Evaluation of spreadable emulsion products produced in Example 8
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Products 5 and 6 were prepared from Fat Compositions containing less saturated
fatty acids than Products 1, 2, 3 and 4. Since saturated fatty acid content affects,
in general, the hardness of spreadable emulsion products, these Products 5 and 6
were softer than Products 1 to 4. They were evaluated by trained sensory experts
(n=10), and results demonstrate that they have extremely good melting in mouth
and spreadability. Products that are soft and are easily spreadable makes them
very suitable to be packed in tubs and used as spreads. Sensory evaluation results

are shown in Table 13.

Table 13 - Product 5 and 6 sensory evaluation results
Attribute Product 5 Product 6
Hardness 1.7 2.1

{1 = extremely soft,

10 = extremely hard)
Spreadability 9.1 8.7
{1 = extremely hard to spread, 10

= extremely easy to spread)
Melting in mouth 8.4 8.3

{1 = extremely slow melting, 10

= extremely fast melting)

The hardness of Products 5 and 6 was measured using the Brookfield texture
analyzer (probe TA40 and penetration depth of 5 mm at 2 mm/sec) after storing
the samples at 4°C for five days, before leaving the samples at 20°C for 40min.
Each sample was measured 3 times and the average results are shown in Table
14. Hardness result show how the Products get softer at room temperature, which

correlates well with sensory evaluation results relating to * good melting in mouth’.

Table 14 - Hardness of Products 5 and 6

Product 5 Product 6
Hardness, cold product 5°C 290 259
Hardness, after 40 minutes | 213 161
storage in 20 °C
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Hardness reduction % from |27 % 38 %

original value

Example 10 - Preparation of alternative fat compositions suitable for use in the

spreadable emulsion products

A fat blend of 20% by weight of refined cottonseed oil, 60% by weight of coconut
oil and 20% by weight of refined shea butter was chemically interesterified using
sodium methoxide as a catalyst, followed by refining including bleaching and

deodorization to form Fat Composition 7 directly.

A fat blend of 15% by weight of palm oil, 60% by weight of coconut oil and 25%
by weight of refined shea olein was chemically interesterified using sodium
methoxide as a catalyst, followed by refining including bleaching and deodorization

to form Fat Composition 8 directly.

A fat blend of 10% by weight of palm stearin with iodine value of about 35, 70%
by weight of coconut oil and 20% by weight of refined shea butter was chemically
interesterified using sodium methoxide as a catalyst, followed by refining including
bleaching and deodorization to form a interesterified Fat Blend E as hardstock.
Fat Composition 9 was prepared as a blend of 64% by weight of the interesterified

Fat Blend E, 14% by weight of coconut oil and 22% by weight of rapeseed oil.

A fat blend of 20% by weight of fully hydrogenated palm stearin where the palm
stearin had an iodine value of about 35 before hydrogenation, 70% by weight of
coconut oil and 10% by weight of rapeseed oil was chemically interesterified using
sodium methoxide as a catalyst, followed by refining including bleaching and
deodorization to form a interesterified Fat Blend F as hardstock. Fat Composition
10 was prepared as a blend of 64% by weight of the interesterified fat blend F,
149% by weight of coconut oil and 22% by weight of rapeseed oil.

The analytical results of Fat Composition 7, Fat Composition 8, Fat Composition 9

and Fat Composition 10 are shown in Table 15,

38



WO 2022/248490

PCT/EP2022/064088

Table 15: Analytical results of Fat Composition 7, Fat Composition 8, Fat

Composition 9 and Fat Composition 10

Fat Composition | Fat Composition | Fat Composition | Fat  Composition

7 8 9 10
us- 49.5 53.0 48.5 54.1
N10
us- 19.8 22.4 20.3 27.8
N20
us- 7.3 9.2 7.3 13.7
N25
us- 0.2 0.9 0.2 4.7
N30
us- 0.0 0.0 0.0 1.8
N35
us- 0.0 0.0 0.0 0.0
N40
C8:0 3.8 3.9 4.0 3.8
C10:0 | 3.3 3.3 3.3 3.3
C12:0 | 29.4 28.2 28.2 28.3
C14:0 | 121 11.5 11.5 11.6
C16:0 | 115 14.1 11.1 14.4
C16:1 | 0.1 0.1 0.1 0.1
C17:0 0.0 0.0 0.0 0.0
C18:0 | 10.3 9.8 7.5 7.3
C18:1 16.5 23.4 24.8 21.3
C18:2 12.0 4.5 6.4 6.5
C18:3 | 0.1 0.1 1.9 2.4
C20:0 0.4 0.4 0.4 0.3
C20:1 | 0.1 0.2 0.4 0.4
C22:0 |0.1 0.1 0.1 0.1
C24:0 0.1 0.1 0.1 0.1
SAFA 71.0 71.4 66.2 69.2
MUFA 16.7 23.7 25.3 21.9
PUFA 12.2 4.6 8.4 8.8
v 35.6 28.4 38.0 36.2
FAME
TRANS | 0.4 0.2 0.2 0.2
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C12:0/ | 2.9 2.9 3.8 3.9
C18:0
C12:0/ | 2.6 2.0 2.5 2.0
C16:0
C18:0/ | 0.9 0.7 0.7 0.5
C16:0
C8:0+ | 7.1 7.2 7.3 7.1
C10:0
CN26 0.0 0.4 0.0 0.0
CN28 0.4 0.0 0.4 0.4
CN30 1.3 1.4 1.4 1.3
CN32 2.5 2.6 3.5 3.8
CN34 3.6 3.7 5.1 5.6
CN36 6.7 7.0 8.6 9.2
CN38 8.7 9.6 10.1 10.0
CN40 9.6 10.3 9.3 9.5
CN42 16.3 16.5 12.2 10.2
CN44 12.7 12.4 8.7 7.8
CN46 10.5 11.1 6.8 6.4
CN48 13.6 12.7 6.8 5.9
CN50 5.4 5.1 3.1 3.9
CN52 3.7 3.9 4.6 5.8
CN54 3.8 3.2 18.4 19.1
CN56 0.2 0.2 1.0 1.0
CN58 0.0 0.0 0.2 0.1
CN32+ | 12.8 13.3 17.2 18.6
CN34+
CN36
CN44+ | 36.8 36.2 22.3 20.1
CN46+
CN48
CN50+ | 9.1 9.0 7.7 9.7
CN52

It has been demonstrated that the Fat Compositions according to the invention

can be made in different ways by using various fat components as raw materials.

These Fat Compositions are suitable to be used as fat phases to prepare the
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spreadable emulsion Products according to the invention. Nevertheless, Fat
composition 10 is less preferred due to the use of hydrogenated fats, since

hydrogenation is not preferred by consumers.
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Claims

1. A fat composition, comprising:
from 18.0% to 45.0% by weight of lauric acid (C12:0);
from 5.0% to 20.0% by weight of palmitic acid (C16:0);
from 4.0% to 18.0% by weight of stearic acid (C18:0);
a weight ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.0 to
4.5; and
a weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from 1.5 to
5.0;
said percentages of acid referring to acids bound as acyl groups in
glycerides in the fat composition and being based on the total weight of C8
to C24 fatty acids; and
from 5.0% to 25.0% by weight of total CN32 triglycerides, CN34
triglycerides and CN36 triglycerides;
from 10.0% to 45.0% by weight of total CN44 triglycerides, CN46
triglycerides and CN48 triglycerides; and
from 2.0% to 12.0% by weight of total CN50 triglycerides and CN52
triglycerides;

based on total triglycerides present in the composition.

2. Fat composition according to Claim 1, wherein the fat composition is non-
hydrogenated.
3. Fat composition according to Claim 1 or Claim 2, wherein the fat

composition comprises:

from 3.5% to 11.0% by weight of total caprylic acid (C8:0) and capric acid
(C10:0), preferably from 4.0% to 10.0%, more preferably from 4.5% to
9.5% and even more preferably from 5.0% to 9.0%; and/or

from 18.5% to 40.0% by weight of lauric acid (C12:0), preferably from
19.5% to 38.0% by weight, more preferably from 20.0% to 36.5% by
weight and even more preferably from 20.5% to 35.0% by weight; and/or
from 6.0% to 18.0% by weight of palmitic acid (C16:0), preferably from
7.0% to 17.0% by weight, more preferably from 8.0% to 16.0% by weight

and even more preferably from 9.0% to 15.0% by weight; and/or
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from 4.5% to 16.0% by weight of stearic acid (C18:0), preferably from
5.0% to 15.0% by weight, more preferably from 5.5% to 14.0% by weight
and even more preferably from 5.7% to 13.0% by weight; and/or

from 9.0% to 37.0% by weight of oleic acid (C18:1), preferably from 10.0%
to 36.0% by weight, more preferably from 11.0% to 35.0% by weight and
even more preferably from 12.0% to 34.0%; and/or

from 35.0% to 90.0% by weight of saturated fatty acid (SAFA), preferably
from 40.0% to 88.0% by weight, more preferably from 45.0% to 87.0% by
weight and even more preferably from 50.0% to 86.0%;

said percentages of acid referring to acids bound as acyl groups in
glycerides in the fat composition and being based on the total weight of C8
to C24 fatty acids.

4, Fat composition according to any of the preceding claims, wherein the fat
composition comprises:
a weight ratio of lauric acid (C12:0) to stearic acid (C18:0) of from 2.2 to
4.3, preferably from 2.3 to 4.2, more preferably from 2.4 to 4.1 and even
more preferably from 2.5 to 4.0; and/or
a weight ratio of lauric acid (C12:0) to palmitic acid (C16:0) of from 1.7 to
4.5, preferably from 1.8 to 4.0, more preferably from 1.9 to 3.5 and even
more preferably from 2.0 to 3.0; and/or
a weight ratio of stearic acid (C18:0) to palmitic acid (C16:0) of from 0.3
to 1.5, preferably from 0.4 to 1.3, more preferably from 0.5to 1.1 and even
more preferably from 0.5 to 1.0;
said percentages of acid referring to acids bound as acyl groups in
glycerides in the fat composition and being based on the total weight of C8
to C24 fatty acids.

5. Fat composition according to any of the preceding claims, wherein the fat
composition comprises:
from 6.0% to 23.0% by weight of total CN32 triglycerides, CN34
triglycerides and CN36 triglycerides, preferably from 7.0% to 22.0% by
weight, more preferably from 8.0% to 21.0% by weight and even more

preferably from 10.0% to 20.0% by weight; and/or
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from 10.5% to 43.0% by weight of total CN44 triglycerides, CN46
triglycerides and CN48 triglycerides, preferably from 11.0% to 42.0% by
weight, more preferably from 12.0% to 40.0% by weight and even more
preferably from 13.0% to 39.0% by weight; and/or

from 3.0% to 11.0% by weight of total CN50 triglycerides and CN52
triglycerides, preferably from 4.0% to 10.0% by weight, more preferably
from 4.5% to 10.0% by weight and even more preferably from 5.0% to
10.0% by weight;

based on total triglycerides present in the composition.

6. Fat composition according to any of the preceding claims, wherein the fat
composition comprises:
at most 6.0% by weight of CN32 triglycerides, preferably from 0.1% to
5.0% by weight, more preferably from 0.5% to 4.5% by weight and even
more preferably from 1.0% to 4.5% by weight; and/or
at most 8.0% by weight of CN34 triglycerides, preferably from 0.1% to
7.0% by weight, more preferably from 1.0% to 6.0% by weight and even
more preferably from 2.0% to 6.0% by weight; and/or
from 7.0% to 20.0% by weight of CN42 triglycerides, preferably from 7.5%
to 19.0% by weight, more preferably from 8.0% to 18.0% by weight and
even more preferably from 8.5% to 17.0% by weight; and/or
from 4.0% to 16.0% by weight of CN44 triglycerides, preferably from 4.5%
to 15.0% by weight, more preferably from 5.0% to 14.0% by weight and
even more preferably from 5.5% to 13.0% by weight; and/or
from 3.0% to 15.0% by weight of CN46 triglycerides, preferably from 3.5%
to 14.0% by weight, more preferably from 4.0% to 13.0% by weight and
even more preferably from 4.5% to 12.0% by weight;

based on total triglycerides present in the composition.

7. Fat composition according to any of the preceding claims, wherein the fat
composition has:
from 30.0 to 65.0 solid fat content at 10°C, preferably from 32.0 to 60.0,
more preferably from 33.0 to 57.0 and even more preferably from 34.0 to
55.0; and/or
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from 10.0 to 40.0 solid fat content at 20°C, preferably from 11.0 to 35.0,
more preferably from 11.5 to 32.0 and even more preferably from 12.0 to
30.0; and/or

at most 20.0 solid fat content at 25°C, preferably from 1.0 to 19.0, more
preferably from 2.0 to 18.0 and even more preferably from 3.0 to 15.0;
and/or

at most 10.0 solid fat content at 30°C, preferably at most 8.0, more
preferably at most 7.0 and even more preferably from 0.0 to 5.0; and/or
at most 5.0 solid fat content at 35°C, preferably at most 4.0, more
preferably at most 3.0 and even more preferably from 0.0 to 2.0;

measured on unstabilized fat according to ISO 8292-1.

8. Process for making a fat composition of any of the preceding claims, which
comprises the steps of:

a) providing a lauric fat, preferably selected from a group consisting of
coconut oil, palm kernel oil, a fraction thereof and a mixture thereof;

b) providing a non-lauric fat, preferably selected from a group consisting
of cocoa butter, shea butter, illipe butter, sal butter, kokum fat, mango
fat, high stearic sunflower oil, high stearic soybean oil, high stearic
rapeseed oil, high stearic canola oil, allanblackia fat, pentadesma fat,
sonchy fat, palm oil, palm stearin, palm olein, cottonseed oil, fully
hydrogenated palm oil, fully hydrogenated palm stearin, a fraction
thereof and a mixture thereof;

c) blending the lauric fat of step a) and the non-lauric fat of step b),
wherein the weight percentage of the lauric fat in the blend is at least
50% by weight, preferably from 56% to 85% by weight and more
preferably from 58% to 80% by weight;

d) interesterifying the blend formed in step c); and

e) blending the interesterified fat blend formed in step d) with a liquid oil
preferably selected from a group consisting of sunflower oil, high oleic
sunflower oil, high oleic rapeseed oil, high oleic canola oil, high oleic
soybean oil, rapeseed oil, rice oil, soybean oil, chia oil, flaxseed oil, corn
oil, safflower oil, olive oil, canola oil, grapeseed oil, pumpkin oil, sesame

oil, walnut oil, hazelnut oil, a fraction thereof and a mixture thereof.
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10.

11.

Process for making a fat composition of any of Claims 1 to 7, which

comprises the steps of:

a) providing a lauric fat, preferably selected from a group consisting of
coconut oil, palm kernel oil, a fraction thereof and a mixture thereof;

b) providing a non-lauric fat, preferably selected from a group consisting
of cocoa butter, shea butter, illipe butter, sal butter, kokum fat, mango
fat, high stearic sunflower oil, high stearic soybean oil, high stearic
rapeseed oil, high stearic canola oil, allanblackia fat, pentadesma fat,
sonchy fat, palm oil, palm stearin, palm olein, cottonseed oil, fully
hydrogenated palm oil, fully hydrogenated palm stearin, a fraction
thereof and a mixture thereof;

c) providing a liquid oil selected from a group consisting of sunflower oil,
high oleic sunflower oil, high oleic rapeseed oil, high oleic canola oil, high
oleic soybean oil, rapeseed oil, rice oil, soybean oil, chia oil, flaxseed oil,
corn oil, safflower oil, olive oil, canola oil, grapeseed oil, pumpkin oil,
sesame o0il, walnut oil, hazelnut oil, a fraction thereof and a mixture
thereof;

d) blending the lauric fat of step a), the non-lauric fat of step b) and the
liquid oil of step c), wherein the weight percentage of the lauric fat in
the blend is at least 40% by weight, preferably from 45% to 75% by
weight and more preferably from 50% to 70% by weight; and

e) interesterifying the composition formed in step d).

Use of a fat composition according to any of Claims 1 to 7 in a confectionery
product, a bakery product or a culinary product, preferably in Danish pastry,
puff pastry, pie, cake, cookie, ice-cream, confectionery filing, cream,

whipped cream, compound chocolate, frying, sauce and meat replacer.

A water-in-oil emulsion comprising:

from 5% to 95% by weight of the fat composition of any of Claims 1 to 7,
preferably from 10% to 90% by weight and more preferably from 15% to
85% by weight; and

from 5% to 95% by weight of an aqueous phase, preferably from 10% to

90% by weight and more preferably from 15% to 85% by weight.
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12.

13.

14.

15.

Water-in-oil emulsion according to Claim 11, wherein the water-in-oil

emulsion is an edible spreadable emulsion, preferably margarine or spread.

Water-in-oil emulsion according to any of Claims 11 to 12, wherein the
water-in-oil emulsion further comprises one or more ingredients selected
from emulsifier, flavor, milk, milk powder, colorant, salt, pH regulator,
sugar, sirup, cereal, legume, seed, fruit, nut, plant extract, vegetable juice,
plant milk, plant protein, antioxidant, preservative, starch, modified starch,

fiber, thickener, stabilizer, probiotic and vitamin.

Process for making a water-in-oil emulsion according to any of Claims 11

to 13 comprising the steps of:

a) Preparing the fat composition according to any of Claims 1 to 7,
preferably including ingredients soluble in fat such as emulsifier, fat-
soluble flavor and fat-soluble colorant;

b) Preparing an aqueous phase, preferably including ingredients soluble in
water such as milk, milk powder, pH regulator, salt, plant milk and
sugar;

c¢) Emulsifying the fat blend and the aqueous phase to obtain an emulsion;

d) Crystallizing the obtained emulsion; and

e) Optionally, pumping a gas in the emulsion during or after step d),
wherein the gas is preferably selected from a group consisting of

nitrogen, carbon dioxide, argon, air or a combination thereof.

Use of a water-in-oil emulsion according to any of Claims 11 to 13 in a
confectionery product, a bakery product or a culinary product, preferably in
Danish pastry, puff pastry, pie, cake, cookie, ice-cream, confectionery
filing, cream, whipped cream, compound chocolate, frying, sauce and meat

replacer.
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