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TRIACYLGLYCEROL (TAG) COMPOSITION, MANUFACTURING, AND USESR
THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS
001

This application claims the benefit of priority of Singapore application No.
102021039505, filed 16 April 2021, the contents of @ being hereby incorporated by reference

in its entirety for all muposes.

FILLD OF THE INVENTION
(0002 The invention relates to the field of fat composition, more particularly compositions

contgining fracylglyeerols, manufacturing and uses thereof,

BACKGROUND OF THE INVENTION
003

Traditionally, butter is the key ingredient in many baked goods. It is considered as the
zold standard for fats used in bakery applications. Due to the rising costs of milk-derived fais
such as butier and clarificd butter, there 1s an ever-inereasing demand for econornic alfornatives,
[G004] First discovered in 1869 by a French chemist, marparine is an alternative solution to
the ristng cost of butter, Margarine is predominantly a water-in-oil emulsion, with the water
phasc dispersed evenly across a fat phase {typically made {rom vegetable oils) arranged in
stable crystalline forms. Additives ke emulsifiers, colourants and flavourings are added 1o
margarine to mimic the organoleptic characteristics of butter. Shortenings are essentially
margarines withont the water phase and are typically considered 0 be alternatives to lard
Shortenings are solid at room temperature, and upon addition to dough, they can resolt in the
shortening of the gluten strands, allowing baked products to achieve certain atiributes, such as
flakiness in puft pastries, crumbly texture 1o cookies, fenderness in chiffon cakes.

[OG05T Margarines and shontenings have been the contemporary replacement of butter as the
fat ingredient for many bakery apphications. The advantages of margarines and shortenings are
not only limited {o their economic benefits., but also inclode the improved shelf-life,
consistency in guality, and the Hexibility to be customized according to market reguirements.
However, there are a few naterally occwrring phenomenon in vegetable-based fats that may
iimit the applicability of margarines and shortenings. Cornmon challenges for gsing margarines
and shortenings in bakery applications include post-hardening and textural changes due to
polymorphic transtorraation of the erystalline structures. These physicochemical changes ocour
primarity during storage, and can result in poor appearance {e.g. brittleness, crombily
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appearance) of the fat, as well as thelr reduced functionality {e.g. low baked volame, poor
product texture} in bakery applications,

FI006] Triscyiglycerals (TAGS) are compounds composed of one ghycorol molecule ester
bonded to three fatty acids. TAGs are predominant in the composition of edible fats such as
margarines and shortenings. In the solid state, fats are wolecularly packed to manifest in
crystailine forms due to the physicochemical bonds between the TAGs. Due to the polymorphic
behaviour of these orystalline forms, there are three specific polymorphs that are predorminant,
te @ [ and B’. For margarines and shortenings, it is important to maintain a final product
crystal profile that is predominantly B, due to this particular orystal form imparting a smooth
and workable texture to margarines and shortenings. Over time and storage, there i3 2 tendency
for conversion from the B crystal form to the B crystal form which imparts undesirable
properties such as brittleness, graininess, increased hardness and reduced {unctionality to the
bakery fats.

FOOG7] Carrent state of the art in the industry with regards o wodifying the crystal form
tendency/erystallization rate of speciaity fats revolves arcund the use of hydrogenation (either
partial or full} or interesterification (etther chemical or enzymatic). Partial bydrogenation has
been used for decades to control the specific physical and chemical characteristics of specialty
fats and generally gives a product of excellent functionality, However, partial hydrogenation
of fatty acids leads to the production of trans fatty acids (THAs), the consumption of which
would impose multiple risk factors for cheonic diseases. including the misregulation of
aumerous blood lipids and lipoproteins, systemic inflammation, endothelial dysfunction, and
possibly insulin resistance, disbetes, and adiposity, Thus, the World Health Organization
(WHO) is frving to globally eliminate the ase of partially hydrogenated oils 1n food prodocts
by 2023 according to thetr REFLACE action package. Full hydrogenation has thus come to the
fore as an acceptable modification technique for specialty {afs as if generates none of the THAS
of partial hydrogenation. This process generates hardstock fats that can be uwsed in the
production of bakery specialty fats. However, the muin issuc is that {ully hydrogenated fats
tend towards the undestrable § crystal forsy which must be dealt with in subsequent formulation
or processing. Interesterification involves the re-arrangements of fatty acid residues between
different TAG species. It can be ecither chemical {catalyst mediated) or enzymatic (lipase
mediated). The chemical method can be either divected or undirected, but both involve high
tevoperatares and harsh reaction condiftons that mught cause damage 1o reactants and products,
Enrymatic interesterification is a lot milder, causing less thermal and chemical damage to
reactants and products, However, as enzymatic interesterification tovolves a biological system,
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the reaction conditions must be extremely tightly regulated. Hydrogenation (whether partial or
full} and interesterification {(whether chemical or enzymatic) therelfore both share the same
recparements for significant iovestinents (o operate.

[O008} Therefore, there remains a need for alternative ways to prevent polymorphic

frarsformation of the erystallive stroctures of oil-based {ats,

SUMBMARY
[0009] In onc aspect, the present disclosure refers 3 a composition comprising at lzast one
triacylglyceral {TAG), wherein the at least one triscyiglycerol comprises at least one odd chain
fatty acid {OCFAL
(0310} In another aspect, the present disclosure refers to o fat composition comprising the
composition as described berein
(0011} In another aspect, the present disclosure refers 0 a bakery specialty fat comprising the
fat composition as described hereln.
[G312] In another aspect, the present disclosure refers 0 an animal-based product comprising
the fat composition as described herein.
[3G13] Io another aspect, the present disclosure refers (0 an edible product coraprising the fat
composition as described herein,
[0 14} In another aspect, the present disclosore refers to a cosmetic product comprising the fal
composition as described herein.
(30151 In another aspect, the present disclosure refers to a prophylactic product comprising the
fat composition as described herein,
[OG16] In another aspect, the presend disclosure refers to a method of producing a composition
comprising at feast S80% TAG containing at least one (OCFA, the method comprises the
following steps: {a) adding at least one QCFA o glyeerol in a reaction vessely (h) adding
between about 0.1% to about 0.3% activated carbon by total reaction mass; (¢} flushing the
atmnosphere with nitrogen gas, thereby obtaining a nitrogen blanket; (d) increasing temperature
of the reaction vessel consistently to between about 205°C to about 210°C; (e) incubating for
about 7 to about 8 hours at between about 205°C to about 210°C; (f) allowing the reaction
vessel to cool to about 80°C and subsequently filtering the reaction vessel content, thereby
producing a composition comprising at least 80% TAG containing at least one OCFA.
FOG17} In another aspect, the present disclosure refers to a method for obtaining a fat
composition as described herein, the method comprising: (i) melting at least one TAG

comprising at least ope OUFA and melting a fat bleod; (1) mixiog the melted at least one TAG
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and the melted fat blend {frony step (1) to obtain a mixture; and (1) selidifyiog the mikture from

step {ii) to obtain the {at composition,

BRIEF DESCRIPTION OF THE DRAWINGS
[ 13T Fig. 1 shows a flowchart of an exemplary process flow for syothesizing shortenings
with 1% or 2% 13 triacylglyeerol ( TAG) in pilot plant scale.
(3019} Fig., 2 chows plots of sobid {al content (SFC) profiles. Fig., 2A shows SPC s,
temperature curves of Wilshort 3639, C15 TAG (93% purity ), C16 TAG (95% purity) and 17
TAG {95% purity) samples. The resulis show that C15 TAG and C17 TAG have a high SFC
of at least 95% to at least 99% in the temperature vange of 10°C o 40°C, and at least 98% to
at least 99% at sround 20°C. Fig. 2B shows SFC vs. temperature curves of samples of Wilshort
3639 (1D0%, 97%, 94%, 81%, 8&%, 853%, 82%) mined with 95% pore U153 TAG (0%, 3%. 6%,
9%, 12%, 15%. 18%). The results show that the higher the percentage of C15 TAG used in the
sample, the higher the SFC profile.
FGOZ01 Fig. 3 shows results of Differential Scanning Calorimetry (BSC} profile analysis. As
the porcentages of C15 TAG or C17 TAG in the saroples wnecreased, the changes 1o the slip
meliing point and crystallization temperature of the samples can be predicted based on the
thermal behaviour of the samples shown in the DSC curves. Figs. 34 and 3B show the melting
curves and crystallization curves of {15 TAG (85% parity}, and samples of C15 TAG mixed
with Wilshort 3639, Figs. 3C and 35 show the melting curves and crystallization curves of
C17 TAG (95% purity). and samples of C17 TAG mixed with Wilshort 3639, The results
indicate that as the percentages of C135 and C17 TAG in the samples increased, the slip melting
point and the orystailization erperatore of the samples also increased.
[0G21} Fig. 4 shows results of the hardness profile analysis. The results show that shortenings
with C1S TAG were softer with slower rate of change as cornpared to the control shortening.
(00221 Fig. 5 shows results of the X-ray diffraction (XKD} analysis of the fat base stock
Wilshort 3639, Fig. SA shows that in the initial sample, there was a mix of B and b peaks. As
time progressed, there was an extensive conversion from prominent §7 cryatal form to almost
entirely B erystal formo, as shown in Fig. 3B (after 3 months at room teraperature) and Fig, 5C
{after 5 months at roow temperature),
(0023 Fig. 6 shows results of the XRD analysis of C16 TAG (95% parity), and samples of
16 TAG mixed with Wilshort 3639, Fig. 6A: shows that intially, C16 TAG was
predominantly o crystals with a minor component of B crysials. As time progressed, there was

an extensive conversion from o orystal form to § orysial form, as shown by the appearance of
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a prominent B peak at & months, in Fig. 64z, ¥ig. 681 shows that for 1% C16 TAG mixed with
999% Wilshort 3639, the resulting blend initially had an obvious B signal together with some §7
signals. 3 months old sample showed extensive conversion of the {87 signals in the initial sample
to only the B signal. There were some remaining but much diminished {7 signals in the 3 monihs
old sample, as shown in Fig, 882, In Fig. 685, 4 months old sample also showed prominent
peak with almost complete loss of all B peaks {only smali 8" peaks remaining). Fig, 6C1 shows
that for 2% C16 TAG wixed with 98% Wilshort 3639, the resuling blend wnitially bad an
obvious  signal together with some §§7 signals. 3 months old sample showed extensive
conversion of the B signals in the initial sample to only the § signal There were some
rematning but much diminished B signals in the 3 months old sample, as shown in Fig. 6
I Fig. 6Cs, 4 months old sample also showed prominent § pesk with alinost complete loss of
all B peaks (only small B peaks remaiving). Fig. 603 shows that for 3% 16 TAG mixed with
97% Wilshort 3639, the resulting blend initially had an obvious [ signal together with some 7
sigoals. 3 months old samwple showed extensive couversion of the B sigoals io the initial sarople
to only the B signal. There were some remaining but nvuch diminished § signals in the 3 months
old sample, as shown in Fig. 61k, In Fig. 8533, 4 joonths old sample also showed prominent 8
peak with almrost complete loss of all §7 peaks (only small § peaks remaining). Fig. 6E shows
that for 6% C16 TAG mixed with 94% Wilshort 3639, the resalting blend inftially had an
ohvicus § signal together with some §7 signals. 3 months old sample showed extensive
conversion of the [ sigoals in the initial sample 1o only the P signal. There were some
remaining but much diminished P signals in the 3 months old sample, as shown in Fig. 6Ha.
In Fig. 6K, 4 months old sample also showed prominent P peak with almost complete loss of
all 7 peaks {ondy small B peaks rematning).

[324] Fig. 7 shows results of the XRD analysis of 15 TAG (95% purity), and samples of
15 TAG rixed with Wilshort 3639, Fig, 74a shows that initially, C15 TAG only had B
signals. As time progressed, there was an extensive conversion from § crystal form to B erystal
form, g5 shown by the appearance of prominert B pesks at 6 months in Fig. 74 Fig. 7By
shows that for 8.125% C15 TAG wived with 99.875% Wilshort 3639, the resalting blend
inttiaily had an obvious § signal together with some B signals. The sample af 6 months had ¢
slightiy less prominent B peak than the initial sample, and slightly more prominent 87 peaks
than the initial sample, as shown in Fig. 7B, Fig. 7C: shows that for 8.25% C13 TAG mixed
with 99.75% Wilshort 3639, the resultivg blend oitially had an obvious B signal together with
some B signals. The sample at & months had a shightly less prominent §§ peak than the initial

saraple, and more prominent 7 peaks than the initial sample, as shown in Fig, 7z Fig, Tin
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shows that for .5% C15 TAG mixed with 99.5% Wilshort 3639, the resuilting blend inttially
had a B signal together with some promsinent §7 signals. The sample at 6 months had a slightly
more prowinent § peak than the initial sample, and rwore promunent §7 peaks than the jnitial
sample, as shown in Fig. 7Dz Fig. TEy shows that for 1% €15 TAG mixed with 9% Wilshort
2639, the resulting blend indtially had no obvious B signal but some prominent 7 signals. The
sample at 2 months had a slightly mare obvicus § peak than the initial sample. The " peaks
were still present as in the initial sample, as shown in Fig, 7TH2. Fig. 7F shows that for 3% C13
TAG mixed with 97% Wilshort 3639, the resnlting blend initially only had 8 signais. 3 months
old sample showed a more prominent P signal with less pronounced 87 signals as compared (o
initial sample, as shown in Fig, 782 In Fig, 783, 6 months old sample also showed similar §
signal and B’ signals. Fig, TGy shows that for 6% C15 TAG mixed with 94% Wilshort 3639,
the resulting blend initially only bad B signals. 3 wonths old sarple showed no B signal and
still prominent 87 signals, as shown in Fig. 7Go. In Fig, 7Gs, 6 months old sample showsed no
§ signal and still ouly B signale. Fig. 7Hy shows that for 9% 15 TAG mixed with 21%
Wilshort 3639, the resulting blend initially only had § signais, 3 months old sample showed
a0 B osignal and s8] prominent B signals, as showo o Fig. THz In Fig. 7THa, 6 months old
sample showed no [ signal and still prominent B signals. Fig, 7h shows that for 12% €15
TAG mixed with 88% Wilshort 3639, the resnlting blend initially only had B signals. 3 months
oid sample showed no B signal and stil prominent " signals, as shown tn Fig. 7h. In Fig. 7is,
& months old sample showed no § signal and still prominent 7 signals. Fig. 74 shows tha for
15% €15 TAG mixed with 85% Wilshort 3639, the resulting blend initially only had B’ signals.
3 months old sample showed no § signal and still prominent § signals, as shown in Fig. 73
In Fig. T3, 4 months old sample showed no § sigoal and sill prominent §7 signals. Fig, TEq
shows that for 18% 15 TAG mixed with 82% Wilshort 3639, the resulting biend initially only
had B signals. 3 months old sample showed no B sigoal and still prominent 7 signals, as showy
in Fig. 7Kz In Fig. TE3, 4 months old sample showed no 8 signal and still prominent 8 signals.
[0025] Fig. 8 shows results of the XRID analysis of C17 TAG (895% purity), and samples of
€17 TAG mixed with Wilshort 3639, Fig, ¥4 shows that jnitially, C17 TAG only had ¢ signal.
Ar & months, CHT TAG still only showed mainly an o signal with a very minor B signal, as
shown in Fig. 88. Fig. 8 shows that for 1% C17 TAG mixed with 9% Wilshort 3639, the
resulting blend initially only had B signals. 3 months oid sample showed emergence of 2 B
signal, However, the B signals were sull promivent, as shown in Fig, 8B, In Fig, 8K, 6 months
old sample stili shows a P signal and prominent §§7 signals. There was almost no difference

between the 3 roonths and 6 roouths saroples. Fig, 8F shows that for 2% C17 TAG mixed with
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98% Wilshort 3639, the resulting blend wostly had § signals initially. 3 months old sample
showed no B signal and still prominent 7 signals, as shown in Fig. 8G. In Fig. 8H, 6 months
oid sample showed no B signal and «til] prominent B signals. The patiern of signals almost
remained unchanged since the initial sample. Fig. 8F shows that for 3% C17 TAG mixed with
97% Wilshort 3639, the resuliing blend wostly bad [ signals initially. 3 months old sample
showed no [ signal and still prominent 87 signals, as shown in Fig. 8] In Fig. 8K, 6 months
oid sample showed vo B sigoal and sl prominent B signals, The pattern of signals almost
remained unchanged since the initial sampie. Fig, 8L shows that for 6% 17 TAG mixed with
94% Wilshort 3639, the resubiing blend mostly had [ signals initially. 3 months old sample
showed no B signal and still prominent B signals, as shown 1o Fig, 88, In Fig. 8N, & months
oid sample showed no B signal and still prominent §7 signals, The pattern of signals almost
remained vochanged since the initial sample.

[o026] Fig. 9 shows results of the XRD analysis carried out at Week 2. 3,4, 5,6, 8, 10 14 and
20 for shortening samples obtained {rom prlot plant scale production. Two different storage
temperatares (20°C and 30°C) were used after the samples were tempered for 5§ days at 26°C.
Fig. 94 shows that at Week 2, the control samples with 0% C15 TAG exhibited both b and B
crystal polymorphs at both storage temperatures, while the samples with 1% and 2% C15 TAG
exhibited only B crystal polvmorph at both storage temperatares. Fig, 98 shows that at Week
3, the control samples with 0% C15 TAG exhibited both B and 8 crystal polymorphs at both
storage temperatures, and the sample stored at 30°C exhibited greater degree of §§ crysial
polymorph than the sample stored at 20°C. The samples with 1% and 2% C15 TAD exbibited
only 7 crvstal polymorph at both storage temperatures. Fig, 90 shows that at Week 4, at 20°C,
only the control samuple with 0% C15 TAG exhibited both b and |7 crvstal polyroorphg; the
samples with 1% and 2% C15 TAG exhibited only § crystal polymorph. As the storage
tempersture increased to 30°C, all three samples exhubited B orystal polymorph, with the
control sample exhibited almost exclusively B crystal polymorph. Fig, 9D shows that at Week
5. at 20°C, only the conrol sarople with 0% C13 TAG exhibited both B and §7 orystal
polvmorphs; the samples with 1% and 2% C15 TAG exhibited only B crystal polymorph. At
30°C, the control sample still exhibited almost exclusively B erystal polymorph. The degree of
B orystal polvmorph in the samples with 1% and 2% C15 TAD increased as compared to Week
4. Fig. SE shows that at Week 6, at 20°C, only the control sample with 0% 13 TAG exhibited
both B and B eryatal polymorphs; the samples with 1% and 2% C15 TAG exbibiied only B
crystal polvmorph. At 30°C, the control sample still exhibited almost exclusively § crystal

polymorph,. The degree of B crysial polymorph in the saroples with 1% and 2% C15 TAG
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increased as compared to Weelk 5. The sample witly 19% C15 TAQ exhibited greater degree of
B ervstal polymorph than the saraple with 2% C 15 TAG. Fig. 9F shows that at Woek 8, at 20°C,
ondy the control sample with 0% C15 TAG exhibited both § and 57 crystal polymorphs; the
sampies with 1% and 2% C15 TAG exhibited only B crystal polyvmorph. At 30°C, the control
sampie st exhibited alroost exclusively B orystal polymorph. The degree of B orystal
polymorph in the samples with 1% and 2% (15 TAG increased as compared to Week 6. The
sgroples with 1% and 2% C15 TAG exbibited sivotlar degree of B orystal polymorph. Fig, 3G
shows that at Week 10, at 20°C, only the control samiple with 8% C15 TAG exhibiied both
andd B orystal polymorphs the samples with 1% and 2% C15 TAG exhibited only §7 crvstal
polymorph. At 36°C, both the control saniple and the sample with 1% €15 TAG exhibited
almost exclusively B erystal polyviorph. The degree of § crystal polymorph in the sample with
2% 215 TAG also increased as compared to Week 3. Fig. 98 shows that at Week 18, at 20°C,
only the contred sample with 0% C15 TAG exhibited both § and B crystal polymorphs; the
samples with 1% and 2% C13 TAG exhibited ondy B orystal polyroorph. A 30°C, all three
samples exhibited almost exclustvely B crystal polymorph. Fig, %1 shows that at Week 30, at
20°C, only the control sample with 0% C15 TAG exiubited both B and B crystal polvmorphs;
the samples with 1% and 2% C15 TAG exhibiied ouly B erystal polymorph. At 30°C, all three
samples exbubited almost exclusively B crystal polymorph

FO027] Fig. 18 shows results of the XRD analysis of samples of C15 TAG (95% purity) mixed
with POL VG4, Fig, 18A shows that for 10% C13 TAG mixed with 90% POL V&4, the
resulting blend iniiially only bad B signals. 2 months old sample showed no § signal and still
prominent [ signals, as shown 1o Fig, 368, Fig, 180 shows that for 15% C15 TAG mixed
with 83% POL IV64, the resulting blend jrutially only had {87 signals. 2 months old sanople
showed no B signal and still prominent 7 signals, as shown in Fig. 1883 Fig. 18E shows that
for 2009 C15 TAG mixed with 80% POL IV&4, the resulting blend initially only had 7 signals.
2 months old sample showed no P signal and still prominent 7 signals, as shown in Fig. 10F.
[0028] Fig. 11 shows results of the XRD analysis of samples of MDG mixed with POL IvVed.
Fig, 114 shows that for 10% MDG mibxed with 90% POL IV64, the resulting blend inttially
had a mix of P signals and B signal. 1 mooth old sample showed no significant change,
prominent § signals were still present, together with a minor 7 signal, as shown in Fig. 11B.
Fig, 11 shows that for 153% MDG mixed with 85% POL VG4, the resulting blend initially
had a mix of § signals and B sigoal 1 reonth old sample showed no significant change,
prominent §§ signals were still present, together with a minor §7 signal, as shown in Fig. 115

Fig, 11 shows that for 20% MDG mixed with 30% POL V64, the resulting blend nitially
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had a mix of § signals and B signal 1 month old sample showed no significant changs,

srominent Posignals were still present, together with a minor B signal, as shown in Fig, 11F.

(00291 Fig. 12 shows resulis of the specific gravity (whipping ability) analysis carried out at
30°C over a peried of 18 weeks. The results show that that shortenings with €15 TAG had

iower specific gravity and thus betler whipping ability, as compared to the control shortening,

DETAILED DESCRIPTION OF THE PRESENT INVENTION

(0030} For the purposes of promoting an understanding of the principles of the present
invention, reference will now be made o preferred embodiments and specific language will be
used to describe the same. I will nevertheless be understood that no limitation of the scope of
the invention is thereby intended. such alteration and further modifications of the invention as
ilinstrated herein, being conlemplated as would normally occur to one skilled in the art to which
the invention relates.

P03 1} Inoone example there is provided a coroposition comprising af least one tracylgiveerol
{TAG), wherein the at least one triacylglvesrol comprises at least one odd chain fatty acid

(OCTA).

333

The terms “triacvigiyveerol”, “TAG” and “triglyceride” as used interchangeably herein
refer to an oster which is typically non-polar and water-insoluble, derived from glycorol and
three fatty acids. The glycerol molecule has three hydroxyl (HG-) groups and each of the three
fatty acid molecules has a carboxyl group (-COOH). In tmiacylglycerol, the hydroxyl groups of
the glycerol join the carboxyl groups of the fatty acid to form ester bonds, as tlustrated by the
following equation:

N

SR e

&
&

Sheogend s Paltvaads Triacylglyceral ¥ Water

[0033] Each of the three carbons of the glycerol molecule allows for a stereochemically distinet
fatty acid bond position: sn-1, su-2, and sn-3. o the above equation, Ry, Ry and Rs are the

exemplary fatty acid chains at the sn-1, sn-2 and sn-3 positions respectively.
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[0034} The term “fatty acid” as used herein refers to a carboxylic acid with an aliphatic chain.
Fatty acids can generally be classilied s follows: (i) based on the number of carbon atorns in
the aliphatic chain, a faity acid can be classified either as an “even chain fatty acid” (e a fatty
acid having an aliphatic chain containing an even number of carbon atoms), of as an “odd chain
fatty acid” {1e. a fatty acid having an aliphatic chain containing an odd number of carbon
atoms}; (i1} based on the number of carbon-carbon double bonds present, a fatty acid can be
claseified either gs a “saturated fatty acid” (e, a fally acid that does not contain any carboo-
carbon donble bonds), or an “onsaturated fatty acid” {i.e. a fafty acid containing onc or more
carbon-carbon double bonds); (111) based on the shape of the aliphatic chain, a faity acid can be
classified as cither an nnbranched chain fatty acid or a branched chain fatty acid.

(0035} In the present disclosure, the at least one iriacylglycerol comprised in the coraposition
as disclosed herein confains at least one odd chain fatty acid, L.e. at feast one of the fatty acid
chains B3, Rz and Ry mentioned above 18 an odd chain fatty acid. In some examples, only one
fatty acid chain of the tnacyiglycerot is an odd chain fatty acid, and the odd chain faity acid
chain s at the sn-1, sn-2, or sn-3 position. In some examples, two of the fatty acid chains of
the miacvighycerol are odd chain fatty acids, and the odd chain fatty acid chains are at the sn-1
and su-2 positions, or af the sn-2 and en-3 positions, or af the sn-1 and sn-3 positions. In some
other examples, all three fatty acid chains of the triacyigiyeerni are odd chain fatty acids.
FO036] In some examples, the at least one OUFA Is present in an amount of at Jeast about 50
with of the total composition. In some examples, the at least one OCUFA 18 present in an aroount
of at least abowt 50, 55, 60, 65, 70, 75, &0, 85, 90 or 85 wi% of the total composition.

[0037] In some examples, the at least one OCFA comprised inn the TAG is an unbranched
GOFAL Insome examples, the at least one OCFA comprised in the TAG s a saturated QCFA.
[O038] In some examples, the at least one OCFA comprised in the TAG is undecanoic acid
(C11:0), or midecanoic acid {C13:4)), or pentadecanocic acid (C15:0), or heptadecanoic acid
(C17:4), or nonadecannic acid {C19:0), or heneicosanoic acid (C21:0), or iricosanoic acid
(C23:0), or combinations thereof. Tn some specific examples, the at least one OCFA is
peniadecanoic acid {C15:03, or heptadecanoic acid ({U17:0), or combinations thereol.

(0039} In some examples, at least two fatty acid chains of the TAG are OCFAs. The two
G{CFAsS can be the same or different, each of which can independently be undecanoic acid
(C11:0), or tridecanpic acid (C13:0), or pemadecancic acid (C15:0), or heptadecanocic acid
(1700, or ponadecanoic acid (C19:0Y, or heneicosanote acid {(C21:40), or trcosanoic acid

{22305
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FO040] In some examples, all three fatty acid chains of the TAG are OCFAs, The three (CFAx
can be the same or different. For example, two ont of the three OCFAs can be the same, with
the thivd OCFA being ditferent; or all three OCFAs can be different. Each of the three OCF A«
can independently be undecanoic acid {C1H:0), or tridecancic acid {{"13:0}, or pentadecanoic
acid (C15:0), or heptadecanoie acid {C17:0), or nonadecanoie acid (C19:0). or heneicosanoic
acid (£221:0}, or tricosanoic acid {{C23:0). In some cxamples, all three fatty acid chains of the
TAG are identical OCFAs, Exampies of such TAGs include but are not humited o,
friundecancin,  iritridecanoin,  wipentadecancin,  trtheptadecancin,  trinonadecancin,
tiribencicosanoin, and (ritricosancin. In some specific examples. the TAG s tri-pentadecanoin
or tri-heptadecansin.

FO04 1} TAGs exist in three main crystalline forms: o, B, and B, o form has the lowest density
and stability. B form is the most stable crystal form with the highest welting point among the

three polymorphs. The {7 form is more stable than the ¢ form bt leas siable than the 8 forn

FO042] In the composition of the present invention, the at least one TAG comprising at least
one OCFA isinan « or a § orystal form. In some specific examples, the at least one TAG has
a crystal structure that is predominantly, or substantially, in the [ crystal form. In some other
specific examples, there 1s more of the § crystal form of the at least one TAG present in the
composttion than any other crysial form of the at least one TAG. For example, when the al
icast one TA{ comprises one or more pentadecanoic actd chain, the at least one TAQG is
predominantly or substantially in the B orystal form. To some other specific examples, the ot
least one TAG has a crystal structure that is predominantly, or substantially, in the o crystal
form. I some other specific examples, there is mere of the o crystal form of the al least one
TAG present in the composition than any other crystal form of the at least one TAG. For
example, when the at least one TAG comprises one or more heptadecanoic acid chain, the at
least one TAG is predominantly or substantially in the g crystal form.

(0043} The composition of the present invention can also congwise a mixture of different TAGs
having at least one OCUFA. For example, the composition can comprise a mbitare of TAGs
having at least one undecancic acid, andfor at least one tridecanoic acid, andfor at least one
pentadecanoic acid, and/or af feast one heptadecanoie acid, andfor at least one novadecannic
acid, andfor at least one heneicosanocic acid, andfor at least one fricosancic acid. In some
examples, the composition comprises a wixture of TAGs such as triundecanocin, andfor
fritridecancin. and/or tripentadecanocin, andf/or triheptadecancin, and/or trinonadecansin,

and/or trihencicosancin, and/or trifricosancin. In some specific cxamples, the composition
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comprises a mbitare of TADGs having at least one pentadecancic acid and at least one
heptadecancic acid. In some specific examples, the composilion comprises g mixture of
tripeniadecanoin and tihepladecanoin,

(0044 The composition comparing the at {east one TAG with at feast one OCFA can contain
impurities, such as free fatty acids, free glycerol, movcacylglyeerol {also known as
moncgiveeride), and diacylglyeerol (also known as diglyceride). The levels of such impurities
are preferably monimized. Genevally, the amounnt of imporities present in the composition 1s
less than about 20, 19, 18, 17, 16, 15, 14, 13,12, 11, 10, 9,8, 7.6, 5,4, 2, 2 or | wi% of the
compasition. This means the cornposition contains at least 81, 82, 83, 84, 85, 86, 87, 88, §9,
G0, 91, 92, 83, 94, 95, 96, 97, 98 or 99 wi% TAG with at least one OCFA. 1o some preferred

example& the composition contaings at least 95 wi% TAG with at least one OCFA.

The inventors of the present invention found that the above-mentioned composition
camprising at lcast one TAG with at least one OCHA can be used to enhance the crystal profile
of a fat blend, by for example, increasing the percentage of §7 orystals in the fat blend, and/or
enhancing the stability of the B crystals in the fat blend. This can help to prolong the shelf-life
of the fat blend by preventiog or delaving the onset of the posi-hardening phenomenon, The
composition comprising at feast one TAG with at least one OUFA can also be used to structure
a Hegnid fat blend o form a semi-solid or solid fat blend.

[0346] Thus, iy one example, there is provided a fat composition comprising the composition
{1.¢. the composition cornprising at least one TAG with at least one OCFA) as described herein,
and a fat blend.

(0047} The term “far composition” as used herein refers (0 2 cormposition comprising at least
30% of fairy acids, said percentage being expressed by total weight of the fat composition. In
some examples, the fat composition comprises at least abowt 51%, 32%, 53%, 54%, 55%, 56%,
57%, 38%, 399%, 60, 61%, 62%, 63%, 64%, 65%. 66%, 67%, 68%, 69%, T0%, T1%, T1%,
T3%, 4%, T5%. 6%, T1%, 18%, 79%. 0%, 81%, 82%, 83%, 84%, §5%, 86%, 87%, 88%,
89%, ¥0%, 1%, 92%, 93%, 94%, 93%, 96%, B79%, 98% or 99% of fatly acids, saud percontsges
being expressed by total weight of the far composition. The fat composttion may comprise any
other constituent in accordance with the sbove-mentioned proportions of fatty acids.

[0048] In some examples, the fatty acids comprised in the fat composition are mainly in the
form of TAGs. The expression “fatty acids nuainly in the form of TAGs” is intended to mean
that at least halt of the fatty acids present in the {at composition are esterified on a TAG
molecule, Thus, in some cxamples, the fat composition comprises at feast about 51%, 52%,

53%, 34%, 33%, 56%, 57%, S8%, 39%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%,
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69%., T0%, T1%, 72%, 73%, 74%. 75%, T6%, 77%, 78%, 79%, 80%, 81%, 2%, €3%, R4%,

85%, 869, 87%, 88%:, 89%, 90%, 91%, 92%. 93%, 94%. 95%. 959, 97%. 98% or W% of

fatty acids in the form of TAGs, these percentages being expressed by total weight of the fatty
acids in the fat composition.

[O049] In some examples, in the fat composition comprising the at least one TAG comprising
at least one GLCFA as described herein, the total amount of the af least ong TAG present in the
fat composition i3 between about 8.4 wi% (o about 20 wi%, or of at least about .5 wi%, at
ieast about 0.8 wit%, at least about 1 wit%, at least about 1.5 wi%, at lcast abont 1.8 wi%, at
least about 2 wi%, at least about 3 wi%, at least about 6 wi%, at least about 9 wi%, at least
ahout 12 wi%, at least aboot 15 wi%, or at least about 18 wi% of the total fat composition.
(00507 In some examples, the fat comaposition coroprises a moixture of the composition
comprising at least one TAG with at least one OCFA as described herein, and at least one TAG
with at least one, at least two, or three even chain fatty acids, In some exampies, the TAG with
at least one even chain fatty acid coruprises the same even chain fafty acid, while in some other
examples, the TAD with at least one even chain fatty acid comprises different even chain faity
acids. Hxaroples of even chain fatty acids include but are not Iimited to C8:0, C1G:06, C12:0,
Clay, C16:0, CIs:d, 18, C18:2, CI&:3, O20:0, C2i0 1, C20e2, C22:0, and C22:1.

(0051} As described above, the fat composition is formed by mi:/;ing the fat biend with the
composition comprising at feast one TAG having at least one OCFAL In some examples, after
mixing the composition comprising at keast one TAG having at least one OUFA with the fad
blend, the {at compaosition displays more B crysial formation than the fat blend prior to mixing.
FOOS2T The term “fat blend” as used herein refers 1o a fat mixture or a {at base stock. The fat
blend comprises at least 30% of fatty acids, said percentage being expressed by total weight of
the fat blend. In some examples, the fuf blend comprises at least about 31%, 52%, 53%. 54%,
55%, 36%, 37%, 58%. 59%, 6%, 61%, 62%, 63%, 64%, 65%, 66%, 67%. 68%, 69%, 70%,
1%, 12%. 73%, T4%, 5%, 16%, 77%, 18%, 79%, 80%, 81%, 82%. 83%, 84%, 83%, 86%,
87%, 88%, 9%, 0%, 1%, 92%, 3%, 94%, 358, 96%, 97%, 98% or #99%: of faity acids, said
percentages being expressed by total weight of the fat blend. fu somue examples, majority (for
example, at least 50, 55, 60, 63, 70, 75, 80, §5, 90, 25 or 99 wi%) of the faity acids in the fat
blend are present in the form of TAGs. The fat blend does not contain any substantial amount
of TAG with OCFA. In some examples, the fat blend does not contain any TAG with OCFA.
FO053] The fal blend can be inthe form of a hguid, semi-solid, ot solid, at room temperasture,
Room temperature generally refers o a temperature in the range of about 20°C to about 30°C,

or about 20°C o about 23°C.
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FO0S4] In some examples, the fat blend comprises a vegetable oil and/or a fractionated product
of vegetable oil. A vegetable oil is usually in the form of g LHguid 8t room temperature.
Examples of vegetable oil include but are not limited 1o, sovbean oil, rapeseed oil, coconut o,
palm kernel oil, paim oif, peanut oil. shea nut oil, com oil, cottonseed oil, rice bran oil. olive
oil, canola oil, and combinations thereof., & fractionated product of vegetable oil can be inthe
form of a liguid, a semi-solid, or a solid af room temperature. BExampiles of fractionated product
of vegetable ol include but are not lated to, palro steario, palm soft stearin, palim hard stearin,
paim mid fraction, palm olein, palm super olein, palm kernel stearin, palm kerpel olein, shea
stearin, and shea olein, In some specific examples, the vegetable oil comprised in the {at blend

is palm oil, and the fractioned product of vegetabie oil comprised in the fat blend is palm stearin.
[O055] In some specific examples. the fat blend comprises a mixture of vegetable o1l and a
fractionated product of vegetable oil. The amount of vegetable oil present is usually

224

prodominant, for example, at least about 50%. In some cxamples, the vegetable oil present is
at least about 35%, 60%., 853%. 70%, 75%, 80%, 83%, 90%, 95% or 99%., and the amount of
the fractionated product of vegetable oil present is at most about 50%, 45%, 40%, 35%. 30%,
25%, 20%., 15%, 10%. 3%, or 1%. In some specific exarples, the fat blend 15 a palm-based fat
blend. In one specific example, the palm-based fat blend comprises a wixture of ahowt 93%
palm oil and 5% palm stearin, An exampie of sach g fat blend 18 Wilshort 3639 from Wilmar
International Lunited.

10056 In some examples., the fat blend comprises a fractionated product of a vegetable oil but
does not comprise a vegetable oil. In some examples, the fractionated product of a vegetable
oil is in the form of a lignid. In some specific exarnpies, the fractionsted product of g vegetable
ot} is paho-based, such as palm olein. A non-liroiting example of such a fat blend 1« POL Va4
{paim olein of lodine Value 64).

FO0571 Namerous commercially available fat blends can be ased for the purpose of forming
the fat composition as described in the present application.

(0058} In some examples, the vegetable oif and/or the fractonated product of vegetable ol
comprised in the fat biend isfare chemically modified. Examples of soitable chemical
modification  include, but are not lmoited . chemical interesterification, enzyraatic
interesterification, partial hydrogenation and fell hydrogenation. In some examples, the

vegetable oil and/or the fractionated product of veg

o

ciable oif comprised in the fat blend is not
modified by hydrogenation (full or partialy. In some specific examples, the vegetable ot andfor

the fractionated praduct of vegetable oif comprised in the fat blend is not modified by partial
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hydrogenation, so the fat composition being furmed does not contain, or at least dogs not
substantisily contain, any {rans fatty acids,

FI039] In some examples, the vegetable ol andfor the fractionated product of vegetable o
comprises TAGs with at least one. at least two, or at {east three saturated fatty acid chains, or
TAGs with al least one, af least two, or at least three monounsaturated or polyuusaturated fatty
acid chains. Examples of saturated faity acids include but are not limited to, lauric acid {C12:0),
royristic acid (C14:0), palmitic acid (C16:0), stearic acid (CIR), and arachidic (C20:0),
Examples of monounsaturated fatty acids include, but are not limited to oleic acid (C14:1),
panilinic acid (C20:1), erucic (C22:1). Examples of polyunsaturated fatty acids include. but are
not Hovited to linoleic actd (CI8:2} and ¢-linolenic acid (213:3). In some specific examples,
the vegetable oil and/or the fractionated product of vegetable oil comprises TAGs with C16:0
and/or C18:1 fatty acid.

[0060] In some cxampies, the fat composition as described herein farther contains oils and/or
fractionated products of oile dertved divectly or indirectly from animal sources. In some other
cxamples, the fat composition as described hercin does not confain oifs and/or fractionated
products of oils derived directly oy indivectly from aniroal sonrces,

P00} B some examples, the {at composition as described herein does not, or at least does not
substantiaily, contain trans faity acids, The rans fatty acid content in the fat coraposition is
preferably about 10wt or less, more preferably aboat 5 wi9% or less, more preferably about
2 wit% or less, more mreferably ahont | wite or less, or ever more preferably about 0.1 wi% or
less.

(0062} In soroe exarnples, the fat composition as described herein is suitable for bakery
purposes, for examples, as a margarine, a shortening, a fat spread, other butter substitutes, or
part thereof. The fat composition can be 2 mixture of various fats, wherein the explicit
corabinations depend on the intended use of the fat coroposition. The term “margarine” as used

g, baking, and cooking, and is often used as an

herein refers fo a spread used for flavourin
inexpensive butter substitute. It Is noted that based on jurisdiction, a food adnunistrative
definition of the term “margarine” may imply a certain percentage of some of the components
of said margarine. The term “shortening” as used herein refers (o a fut that is & solid af room
temnperatire. Shortening s typically wsed to make crumbly pastry and other food prodacts, by
preventing or reducing cross-linkage between gluten moleculss.

[0063} The {at covoposition as described herein can further comprise an emulsifier. An
emulsifier is a substance that stabilizes an emulsion by increasing its kinetic stability. Any food

emulsifiers comroonly nsed in fat compositions can be used, such as lecithin, propylene glyeol
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esters of fatty acids, sodiom stearoyl lactylate, diacetyl tantaric acid esters of
moncacylglycerols, and lactic acid esters of mono- and diacylglycerols.

[0004] Since the fat composition as described herein can comprise af least one TAG
comprising at least one (OCFA. any health benefits associated with the consumption of OCFA
can also he associated with the consumplion of the fat composition.

[0G651 The fat composition as described herein has an x-ray diffraction (XRD) signature

T

showing at least one crystal signal In some examples, the ¥R signatire of the fat
compasition shows predominantly (i.2. at least abowt 30%) 7 crystal form. In some examples,
the XRD signature of the fat composition shows that at least about 55%, 60%. 65%, 709, 75%,
&%, B5%, 0%, 95% or 99% of the TAGs are of the 7 crystal form. In some examples, the
KRD signature of the fat composition shows that there are more TAGs of the [’ orystal form
present in the fat compuosition, as compared to TAGs of the other crystal forms, such as § erystal
form and o crystal form.

[066] Giher characteristics of the fat composition disclosed herein can be expressed using
various parameters known in the art, inclnding but not Hmited o, texture, heat stability, shelf-
itfe/storage stability. These parameters can be measured osing methods known 1o the ant.
FG07] o one example, there is provided a bakery specialty fat comprising the fat composition
as described herein, In some oxamples, the bakery specialty fat is puff pastry margarine, puff
pastry shortening, general purpose shortening, general purpose margarive, spread margarine,
iow fat spread. butter oil substitute, or liguid shortening. The present disclosure also provides
a bakery food comprising the bakery specialty fat as described herein. The bakery food can be
prepared by methods known in the art. For exampie, the bakery specialty fat s described herein
can be mived with components typically used in e preparation of bakery food, such as flowr,
water, sugar, sugar alcohol, egg, egp processed product, starch, conunon salt, emulsifier,
foarming agent, cheese, cream, yoghuart, milk, veast, cacao mass, cocoa powder, and flavoorings.
(0068} In another examiple, an animal-based product comprising the fat composition as
described herein is disclosed. In another example. an edible product comprising the fat
composition as described herein is disclosed. In yet another example, a cosmetic product
comprising the fat composition as described herein is disclosed. In yet another example, a
prophylactic product comprising the fat composition as described herein is disclosed.

[0069] The present disciosure also describes a TAG for use in a fat composition, wherein the
TAG comprises at least one OCFA. Examples of the TAGs and the af least one OCFA are

described above. In some examples, the TAG is in an g or a § crystal form.
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FOO70] In another example, there is described a method of producing a composition comprising
at least SU% TAG containing at least one OCFA, the method cornprises the following steps: {(a)
addiog at least one OCFA to giyeero] in a reaction vessel; (b adding between about 8.1% to
about (.3% activated carbon by total reaction mass; (¢} flushing the atmosphere with nitrogen
gas, therehy obfaining a mitrogen blanket; (d) increasing temperature of the reaction vessel
consistently to between about 205°C to about 210°C; (¢} incubating for about 7 to about § hours
at between abouwt 205°C to sbout 210°C; () allowing the reaction vessel to cool to about BO°C
and subsequently filtering the reaction vessel content, thereby producing a composition
comprising at least 80% TAG containing at least one OCFA.

P71} The term “consistent” as used herein means the increase in tewyperaiure was carsied ool
at about the same rate uniil the reaction vessel has reached the desired temperature.

FH721 Bn some examples, the ratio of OCFA to glycero used is between about 2.9:1 to about
3.2:1, or between ahout 3:1 to about 3.1:1, or at about 3.05:1.

FOOT 3} Insome exaraples. the activaied carbon s added inan amonnt of about 4.2% of the total
reaction mass.

F0741 In some examples, the above-mentioned method of producing the composition further
comprises the following steps: {g) adding at least abont 0.1% tetvabuiyl titanate (IBT
functions as an esterification catalyst) by fotal reaction mass to the reaction vessel after step (2}
(bagt before step (D), (h) incobating the reaction vessel for about 4 o about 3 hours ander
negative pressore at between about 205°C 1o about 210°C after step (g) (but betore step (D)) ()
(after step (D)) alkali washing, dehvdrating and decolorising the filtered reaction vessel content
from step {0, to obtain the composition.

FOO75] Tetrabotyl titanate can be replaced by other catalvst suitable for esterification of
glvcerol and free fatty acids, such as methyl ester sulfonate acid (MESA). sulfuric acid,
AIC,-6H0, AlOn, CdCl-2H0, FeCls-6H20, Fe, HegClz, MgCh: 6Ho0, MgO, MnCl- HaO,
MnO;, NaOH, Ni, NiCh-2Hx(, PbClz, PO, SbCh, SnCh-2H0, SnCls 5H20, Sn(d:, Znl,
and ZnQO.

[076] Alkali washing, debivdrating and decolovising are common technigues used in the
industrial prodoction of TAGs. A person skilled in the ant would be able to decide on the
spitable reagents and/or reaction conditions to be ased for alkalt washing, debydrating and
decolorising, without undue experimentations,

FOOT7} In soroe cxamples, the esterification catalyst in (g 18 added in an aroound of at least
about 0.2%, 0.3%, .4%. 0.5%., 0.0%, (7%, 0.8%, 0.9%. 1.0%, 1.1%, 1.2%, 1.3%, 1 4%, 1 5%,

1.6%, 1.7%, 1.8%, 1.9%, or 2% by iotal reaction mass. In some specific examples, the
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esterification catalyst is added in an amount of about 1.0% of the total reaction mass. It is
understood that suitable concentration of the catalyst used in the reaction can be determined by
a person skilled in the art without undue experimentation.

[U078] In some examples, the composition being produced using the above-mentioned method
comprises at least 81, 82, 83, 84, 83, 86, 87, 88, 89, 90, 91,92, 93, 94, 95,96, 97, 98 or 99 wi%
TAG containing at least one OUFA. In some specific cxamples, the composiiion comprises af
icast 95% TAG contairdug at least one OCPA, m parficalar when the ruethod comprises the
asage of an esterification catalyst, as described herein,

(0079} Exaroples of the TAGs comprised in the composition being produced, as well as the at
ieast ope OCFA, are described in the preceding paragraphs.

FO080] The present disclosure also describes a composition as abiained using the method as
described herein, wherein the composition comprises at least one TAG comprising at least one
OCFA.

[O08 1] Inone example, there is described a rocthod for obtaining 4 fat composifion as described
herein. The method comprises: (1) melting at loast one TAG comprising at least one (JCFA and
meliing a fat blend; () mixing the melted at least one TAG and the melted fat blend from step
(i} to obtain a mixtyre; and (i) solidifying the mixture from step (i) {0 oblain the faf
COMpPOSHIoN.

FO0B2] Melting the at least one TAG comprising at least one OCFA and melting the fat blend
can he carried oot at appropriate temperatures, which can be determined by a person skilled in
the art gsing conventional methods and without undue experimentation. For example, the
melting step can be carried oot at a temperature that is higher than both the melting point of the
at Jeast one TAG comprising at least one OUFA, and the melting point of the fat blend. Io some
specific examples, the melting step is carried out at a temperatare between about 30°C to about
B0, or between about 33°C and about 80°C, or between about 40°C and abouwt 75°C, or
between about 45°C and about 70°C, or between about 50°C and about 65°C, or between about
55°C and abont 60°C.

[O0B3] In some alternative examples, there s provided a method for obtaining a fat
composition as described herein, the method comprises: (i) melting a fat blend; (it) mixing the
melted fat blend {rom step (1) and the at least one TAD comprising at least one OUFA (o obtain
alternative method can be used when the melied {at blend s sufficient to melt the TAG
comprising at feast one OUFA, such that the TAG comprising at least one (3CHA does not have
o be rocled separately,
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[O0B4] In some other examples, the far blend is a liguid For such examples, the method for
ohiaining a fat composition as described herein comprises the following steps: (1) adding the at
icast one TAG comprising at least one OUFA 1o the fat blend; (1) heating and blending the af
least one TAD and the fat blend to obtain 2 homogenous mixture; and {1ii} cooling the
homogenous rixture from step (1) {0 obtain the ot composition.

[O0851 Examples of the fat blend used in the method are described in the preceding paragraphs.
FO0R6] In sovoe exaroples. the at least one TAG comprising the at least one OCFA 1¢ added 1o
an amount of between about 0.4 wi% to about 20 wi%, or in an amount of at least about 0.5%,
at least about 0.8 wi%, at least about T wi%, at least about 1.5 wit%, at least sbont 1.S wit'%. at
least abowut 2 wi%, at least about 3 wi%, at least abowt & wi9, af least about 9 wi9%, at least
about 12 wi%, at least about 15 wt%. or at least 18 wt%, of the total fat composition. Pure TAG
comprising at least one OCHA, or a composition comprising the at least one TAG comprising
at least one OUFA, can be used in the above-mentioned method o produce the fat composition.
When a composition comprising the at least one TAG comprising af least one OCFA is used,
it 15 preferred that the composition contains a high purity of the at {cast one TAG comprising
at least one OCFA, such as at least 80, 81, 82, 83, 84, 8§, €6, 87, B8R, 89, 90, 81, 92, 93, 94, 95,
86, 97, 98 or 99 wite TAG comprising at least one GCFA. When such compusitions are used,
the amonnt of TAG comprising the at least one OCFA used in the mcthod of prodocing the fat
composition can be calcnlated accordingly. For exanmple, when the composition used is of
about 5% parity of the TAG coraprising at least one OCFA, and 3% of the composition is
mixed with the fat blend, the resnlting fat composition comprises about 2.85% of the TAG
comprising at least one OCFAL

[0087] When roore than one TAGs cotpprising at least one OCFA are used in the production
of the fat composition, the more than one TAGs can be mixed with the fat blend simmltaneously
or sequentially. For example, when two TAGs comprising al least one OCFA are mixed with
the fat blend simultanecusly, the method for obtaining the fat composition comprises: (i}
melting the {irst and the second TAGs comprising at least one OCFA and melting g {at blend;
{1y mixing the melied first and second TAGs and the melied fat blend from step (1) o obtaina
roixtore; and (1t} solidifying the mixture from step (i) to obtain the fat composition, In another
example, when two TAGs compusiog al least one OCFA are mixed with the {3t blend
sequentially. the method for obtaining the fat composition comprises: (1) melting the first TAG
comprising at least one GCFA and voeliing a ot blend; GUa) wixing the roehied fost TAG and
the melied fat blend from step (i) to obtain a first mixture; (iyb) melting the second TAG
comprising af least ope OCFA; (1)) oxing the melted second TAG and the first mixiure
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from step (it)(a) to obtain a second mixture; and (iil) solidifying the second mixture from step
{it}{cy o obtain the fat composition. B is vnderstood that the first and second TAGs are different,
FOORKT In some examples, stop (i) of the method as deseribed herein Turther comprisiog
interesterification after mixing.

FO089] The term “interesterification”, or ifs gramimatical variants as used herein, refers to a
process that rearranges the fatty acids of a mixture of TAGs. The process involves breaking
and reformoing the ester bonds C—0-C that connect the {atty acid chains to the glycerol
Interesterification can be performed by inorganic catalysts via chemical imteresterification
(CIE). or by cnzymes via enzymatic interesterification {(EIE). In ope specific cxample,
enrymatic interesterification i3 carried out.

(0090 In some examples. step (i) of the method as described hercin further comprises
fractionating after miking or intevesterification.

[0091] The term “fractionation”, or its gramumatical variants as used hercin, refers to a
separation process 10 which a certain guantity of a robdure s divided during a phase transition,
into a number of smaller guantities (fractions) in which the composition varies according ¢ a
gradiont. Various fractionation processes have been developed for oils and fats. Selvent
fractionation processes use solvenis such as acetone, nitropropane or hexane. Dry fractionation
processes customarily involve heating the far to be fractionated 1o a tomperature above its
melting point, then cooling slowly to below its melting point, whereupon crystals are formed
and grow. When a sufficient degree of crystaliisation has been attained, the crystal shury is
separated by filtration into a {ilter cake {the stearin}, and a filtrate {the olein). Crystaliisation
vessels that are fitted with heat exchangers and/or an agitator are often used i fractionations
for industrial scale productions. In some preferred examples, dry fractiovation is used in the
method of the present application.

F00921 Tn some exaroples, the method as deseribed herein {ovther comprises siep (iv)
texturizing the solidified mixture from step (1),

(0093} The torm “texiurize” or its grammatical variants as used herein refers to a process of
providing a particular texture to the substance being texturized. Texture typically encompasses
a number of desired characteristics such as viscosity, plasticity, solid fat content (SFC) versus
temnperatire, and wmelting point. Textorization processes typically involves the use of heatling,
cooling, pressure, and/or mechanical forces. Kpown texturization methods used in the
freatment of ol or faf, in particular edible oid or fat, can be used m the method of the present
application. In some cxamples, texturizing the solidified mixture comprises melting at about

SO°CL 3570, 60°C, 63°C, 70°C, 75°C, and/or cooling at less than about 5°C, 10°C, 15°C, 20°C,
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25°C, or 30°C. I some specific examples, texturizing the solidified mbxtare comprises melting
at about 70°C, and cooling at less than about 107C. In some examples, texturizing the solidified
mixtore comprises fraditional wargarine or shortening processing, inchuding chilling, and
working.

F00R4] The term “solid fat content {SFCY 43 used herein refers to a measure of the percentage
of fat in crystalline (solid) phase to total {at {the remainder being in liguid phase} across a
temperature gradient. The resulting SFCAeroperature curve s related o rocliing qualities and
flavour of a fatty fond. The SFC of shortenings typically varies between 153% and 30% and
retain these solids in the usage temperature {usually in the range of about 13°C to about 35°C,
or about 20°C to about 30°C, or about 25°C to about 20°C).

(0005} In one cxample. there is described a fat composition as obtained by the method as
described herein. The {at composition typicaliy comprises a B polymorph of 3 TAG.

[0096] The invention illustratively described hercin may suitably be practiced in the absence
of any element or elements, himitation or Bmitations, not specifically disclosed herein. Thuas,

3

for cxample, the terms "comprising”, "including”, "containing”, etc. shall be read expansively
and withont Hroutation, Additionally, the terms and expressions eroployed heretn have been
used as terms of description and not of limitation, and there is no intention in the vse of such
terms and expressions of excluding any equivalents of the features shown and desoribed or
portions thereof, but it is recoguized that various modifications are possible within the scope
of the invention claimed. Thus, it should be understood that although the present invention has
been specifically disclosed by preferred embodiments and optional features, modification and
variation of the inventions embodied therein heredn disclosed may be resorted to by those
skilied in the art, and that such modifications and variations are considered to be within the
scope of this invention.

F00971 As wsed 1o this application, the stogular form "a", "an”, and "the” mnclade plural
references nnless the context clearly dictates otherwise. For example, the torm “a
triacylgiycerol” includes a plurality of triacylglyeerols, including rotxtures and combinations
thereof.

[0098] As used herein. the term "about”, in the context of concentrations of components of the
formulations, typically woeans +/- 5% of the stated value, more typically +/~ 4% of the stated
value, more typically +/- 3% of the stated vaiue, more typically, +/- 2% of the stated value,
even more typically +/-1% of the stated value, and even more typically +/- 0.5% of the stated

value.
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FO099] Throughowt this disclosure, certain embodiments may be disclosed in a range format,
it should be understood that the description in range format is merely for convenience and
brevity and shonid not be constraed as an inflexible Hroltation on the scope of the disclosed
ranges. Accordingly, the description of a range should be considered to have specifically
disciosed all the possible sub -ranges as well as individual nomerical valoes within that range.
For example, description of a range such as from 1 © 6 shounld be considersd to have
specifically disclosed sub ~ranges such as from 1o 3, from Lo 4, from 1w 3. from 2 0 4,
from 2 {0 6, from 3 to 6 eic., as well as individual numbers within that range, for example, 1.
2.3.4, 5, and 6. This applies regardless of the breadth of the range.

[G100] Certain embodiments may also be described broadly and generically herein. Hach of
the narrower specics and sub-generic groupings falling within the generic disclosure also form
part of the discloaure. This inclodes the generic description of the embodiments with a proviso
or negative limitation removing any subject matter from the genus, rogardless of whether or
not the excised material is specifically recited herein,

(101} The invention has been described broadly and generically hercin. Each of the narrower
species and sob-gencric gronpings falling within the generic disclosure also form part of the
ipvention. This inchudes the generic description of the invention with a proviso or negative
Himitation reraoving any subject matter fror the genus, regardless of whether or not the excised
material is specifically recited herein.

[0102] Other embodiroents are within the following claims and non- limiting exaraples. In
addition, where features or aspects of the fnvention are described o terms of Markush groups,
those skilled inn the art will recognize that the invention is also thereby described in terms of

any wdividual roember or subgroup of members of the Markush group.

EXPERIMENTAL SECTION

FO103] Synthesizing trigcviglveeral (TAG) samples

[0104] Materials nsed
[0105] Purified samples of odd chain fatty acid {OCHFA) free fatty acid were purchased from
Tokyoe Chemical Industry Co., Lid. (TCH.

F100] Synthesizing TAQ samples {Tni-Pentadecanoin (C15 TAGY Fri-Palmitin (016 TAG)

or Tri-Heptadecanoin {17 TAG) with >80% purity

[G107} Combine 3.05M (Moles) of purified free fatty acid (T3, Cio or C17) forevery 1M of

Glveerol in four-nocked flask. Activated carbon (2% wiw) was added. The temperature was
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gradually raised to 205 - 210°C under nitrogen blanketing, maintained for 7 — 8h, then cooled
to 80°C. The TAG sample of >80% purity was then obtained alter filtering.

FG108E Synthesizing TAG samples (CIS TAG, CI6 TAG or C17 TAG) with >953% purity

(0109 Combine 3.05M (Moles) of purified free fatty acid (C15, C16 or C17) for every 1M of
Glveerol in four-necked flask. Activated carbon (2% hy total reaction mass) was added. The
temperature was graduoally raised to 205 — 210°C under nitrogen blanketing, maintained for 7
— 8h, and TBT catalysis (1% whw) was added. The reaction was confinued under negative
pressure for 4 — 5h, then cooled 1o 80°C. The crude sample was obtained after filtered. The
TAG saraple of »95% purity was then obtained asfter alkali washing, dehydration and
decolourization.

(0110} Synthesizing shortenings with TAGs

F31111 Laboratory scale using solid fat base stock

[0112] FAG sample (C15, C16 or C17 TAG) of 95% purity was blended with palm-based fat
base stock (Wilshort 3639 — 95% palvo o1l and 5% palm steann) for lab scale analysis using
the following methodology:

(011231 1. Mel Wilshort 3639 in rotcrowave votd sample 15 Hgoid and clear {about 24 mings)
and blend with CIS/ACIG/CTT TAL by respective mass {(3.5% - 18%, depending on
experimental setting),

FO1 14} unti] Wilshort 3639 and CI5/CIH/CET TAD were completely incorporated with no
solid particies.

(31151 2. Solidity at room temperature for use in future experiments.

[G1i6] Puot olans scale using fat base stock

[0117] A pilot plang seale production of Wilshort 3639 incorporating 0%/1%/2% C15 TAG
was carried out nsing the following methodology:

F0118) 1. Melt down Wilshort 3639 and blend with 0%/1%/2% C15 TAG by respective mass.
(0119} 2. Texturize oif blend in pilot plant using similar parameters to that of commercial
bakery margarine/shortening. Table 1 below shows exemplary process parameters used.
[G0120] 3. Samples were tempered for 5 days at 26°C (fempering refers o storing af specific
temperature 1o encourage appropriate crystal development), All shortening saraples were filled
and stored in 300g plastic containers and subseguently stored at 20°C and 30°C.

(0121 A flowchart of an cxemplary process flow for synthesizing shortenings with 1% or 2%

€15 TAG ie shown in Fig, 1.
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High Pressure Pump (Litre/Hour) 101 101 101
System Pressure {Bar) 5.8 4.2 4.3
Nitrogen 0 ¢ ]
Oil Temperature {°C) 48.7 52.5 51.0
Mixing Tank

Setting Temperature {°C} 70 70 70
Oit Temperature (°C) &5 85 65
Pertector Chilling Tube 1

Chiller Temperature (*C) 1.5 0.6 14
Git Temperature {°C) 231 22 229
Agitation Speed {RPM) 803 603 803
Water Heater Temperature {°C} 50 50 50
Porfector Chilling Tube 8

Chiller Temperature {°C} 2.3 2.2 24
Gil Temperature (°C) 18.5 16.0 17.4
Agitation Speed (RPM) 603 604 604
Water Heater Temperature (°C) 50 50 50
Filling Nozzle Temperature {*C) 223 225 213
Pin Rotor Machine

Hot Water Temperature {*C} 238 23.0 225
Oil Temperature {°C) 22.0 22.0 21.5
Agitation Speed (RPM) 806 806 906

Table 1. Exemplary proecess parameiers wed for a pliot plant scale production of
shortenings with 0%/E%/2% CIiS TAG

[0122} Laboratory scale using Lguid fat base stock {e.g. Lguud o]}

FG1231 C15 TAG of 953% purity was blended with a hquad fat base stock POL V64 (palm olein
of fodine Yalue 64) for lab scale analysis nsing the following methodology:

(01247 1. Add Q15 TAG at dose 13-20% and POL 1V64 at dose 80% - 30% (depending on
experimental setting) info storage container of tofal blend volume.

FO125] 2. Mekt the sample 1o a glass beaker nsing microwave, vuiil sample s liquid and clear
{about Z mins). Blend the sample

[3126] on magnetic stivver (with stirring rod) to a weroperature of about 75°C.

(31271 3. Continue stirring for further 30 mins to ensure proper homogenization.

(01281 4. Remove homogenons liquid ofl mixture from magnetic stirrer and place in fridge
overnight.

101291 Methods used for the analysis of samples
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(3130} The following analysis were condicted on a regular (e.g. weekly or monthly)y schedude
to assess the performance of the OCFA TAGs
F01311 1. Solid Fat Content (SFC) profile

(3132} Samples were filled tnto SFC tubes and tempered at respective temperatures {10°C,
20°C, 25°C, 30°C, 35°C., 40°C, 45°C) n hulabo 200F waterbaths. Upon tempering, samples
were loaded into Bruker Minispec MOQOne NMR and SEC data were obtained in accordance
with the American Oif Chemists Society (ACOS) Otficial Method Cd 16b-92 (e, Solid Fat
Content {SF() by Low-Resolution Nuclear Magnetic Resonance, Direct Method, Revised
2017,

FG133) 2, Dnfferential Scanning Calorimetry (B3SO profile

[0134] Saroples were transferred into sample pans and analysed using Perkin Elmer DSC 6000
for the DEC analysis, The DSC profiles of the samples were obtained based on the following
parameters in aceordance with the ACOS Official Method €f 1-94 {Le. DSC Melting Propertics
of Fats and {ils, Reapproved 20171 L Heat from 25°C to 80°C at 5°Clroin; 11 Hold at 86°C
for 5 min; L Cooled from 80°C 1o -30°C at 3°C/min; 1V, Hold at -20°C for 5 min; V. Heat
from -307C 10 800 at 3°C; VI Hold a1 86°C for 5 min.

(31351 3. Hardness profile

(0136} Shortening samples were filled info containers and subjected o texture analysis o
evahsate the hardoess profile (Stable Micro Systems TAXT texture analyser, cyvlindrical probe
P65 6p). Analvtical test parameters: (1) Pre-test speed 1.00 mny/s; (31) test speed 2.00 mmy/s: (i)
post-test speed 200 mny/sy {iv) test distance 20 mm; {v) frigger force 5.0g. Hardoess of each
sample was then derived from the highest point of the softwure-generated curve (force over
Hroe).

[0137) Samples (20°C & 30°C) were analysed in triplicates on a weekly basis for the first 4
weeks, then on a forinightly basis {or subseqgoent wecks, for a total of 6 months.

f0138) 4, X -Rav Diffraction {XRD) analvsis

(01391 XRD analysis was conducted in accordance with AOCS Official Method Cj 2-95 (i.e.
X-Ray Diffraction Analysis of Fats, Reapproved 2017} using the Bruker D§ Advance XRD

platform (from Bruker Corporation). For the XRD analysis of fab-scale produced shortenings
containing OCFA TAG, the initial samples of all the shortenings were tempered as follows: 1.
20 mins at 70°C to completely melt sample and remove remaining crystals (leave for longer if
sample is not clear); and 2. 20 mins in fridge to solidify sample. Samples af subsequent e
points were not tempered. The XRD analysis conditions were based on Cu Anode, working

voltage 40 kV, current 40 mA, antiscatter slit 8.0 mm, divergence slit 0.6 mm, light tube power
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2.2 kW, room temperature 25°C. Scanning angle: 12°<26 < 30°, scanning speed is 1.2°/min,
step size is 0.02°. For the XRD analysis of lab-scale produced PCGL 164 contaiming QCFA
TAG, the initial samples were lempered by placing in 25°C = 27°C incubator for two days.
{3140} According to the short spacing (defined as all spacings below 5A): o crystal form —
single line or peak at 4.15A + S.D.; B' crystal form — two main lines or peaks at 3.8A and 4.2A
+ S.D., with or without the presence of a minor peak at 4.3A to 4.4A + S.D.; B crystal form —
a strong 4.60A + S.D. line or peak and several other lines or peaks.

F01411 5. Specific gravity {Whipping ability)

0142} The samples were first tempered at 25°C for 24 hours. Samples were blended with sugar
in the ratio of 1:1 and subsequently mixed using Hobart mixer (speed 2) for 5 minutes. The
sample was then filled into a sample cup and weighed. Specific gravity of sample was measured
as per the following equation:

3143} Specific gravity (%) = (W-Wo)/W, where W, is the weight of the weighing cup filled
with the sample; W, is the weight of the empty weighing cup; and W is the weight of water
when filled in the weighing cup.

[£3144} The above procedure was repeated for 10, 15, 20, 25 and 30-minute intervals.

(31451 Resulis of analysis

fG1de} 1. SFC orofile analysis for Iaboratory scale mroduction

Sample |Wilshort363%| C15TAG | C16 TAG | C17 TAG
{COA} {85%} {95%} {95%)
SMP {°C) 366 52.45 65.05 701
SFC

N10 52.5 990 991 99.3
N20 282 988 988 982
N25 17 98.7 98.6 982
N30 106 98.1 97.0 98.0
N35 71 §97.2 97.0 98.8
N40 39 95.7 96.3 g7.0
N45 - 90.2 94 .8 95.7
N50 - 63.3 88.7 93.1

Table 2. SFC profile of Wilshort 3639, U153 TAG (883% purity), C16 TAG (95% purity)
and U7 TAG (5% pority). The slip melting peint (SMP) of the samples are also included.

[0147] The SFC of Wilshort 3639, C15 TAG (5% punity), €16 TAG (895% purity) and 17
TAG (95% purity) at 18, 20, 25, 30, 35, 44, 45 and 50°C are listed in Table 2. ¥Fig. 2A shows

a Hue graph of the SFC vs, temperature curves of the different saroples. The results show that
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OCPFATAGs such a3 C15 TAG and C17 TAG have a high 8B of at least 95% to at least 99%
in the temperatare range of 10°C {o 40°C, and at least 98% to at least 99% at avound 20°C.
Such an SFC profile ensures that the OCFA TAG stock (before mixing with any fat base stock)

can be easily packaged and stored af storage temperature with no significant softening.

Wikshort 3630]  100% 97% 8496 1% 88% 85% 8256
15 (95%) 8% 336 626 TN 12% 1525 153%
SMP (0) 368 37.4 384 38T 39,7 413 437

SFEC
Nip 528 555 553 S1.5 536 6.1 £7.8
28 282 297 348 379 113 14.8 47,7

NEN 7 182 2237 57 PAR 328 AL
N3 g6 IR 4.5 17.0 i88§ 230 R
N3s T3 38 82 0.3 126 {36 {83
X486 18 2.3 1.9 26 12 8.7 S0
N4% G {13 a3 a2 3.3 D0 3.3
NEG & 02 N R 0.3 .0 a3

Table 3. SFC profile of samples of Wilshort 3639 (300%, 7%, 84%, 81%, 88%, K58%,
82%) mixed with 95% pure C18 TAG (%, 3%, 6%, 9%, 12%, 18%, 18%). The slip
melting point (SMP) of the samples are alon included.

[(3148] The SFC of samples of Wilshort 3639 (160%, 97%, 94%, 91%, 8%, 85%. 82%) mixed
with 93% pore C15 TAG (0%, 3%, 6%, 9%, 12%, 153%, 18%) ar 10, 20, 25, 30, 35,40, 45 and
SO°C are Hsted 1o Table 3. Fig. 28 chows a line graph of the SFC vs. lemperature curves of the
differerd samples. The results show that the higher the percentage of C13 TAG used in the
sample, the higher the SFC profile. Also, at 25°C, samples with 0% to 12% C15 TAG have an
SFC i the range of about 15% to about 30%; angd at 30°C. samples with 6% to 18% of C15
TAG have an SFC in the range of about 15% to abont 30%. SFCs in the range of abowt 15% o
about 30% arc desirable for baking specialty fals at usage tomperatures.

(01491 2, Difterential Scanning Calorimetry (D3SO nrofile
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[0150] Fig. 3 shows results of D8C profile analysis. Figs. 34 and 3B show the melting curves
{with endotherma peaks) and crystaliization curves (with exotherm peaks)y of C15 TAG (95%
purityy, and samples of C15 TAG mixed with Wilshort 3639, Fige, 3C and 3B chow the melting
curves (with endotherm peaks) and crystallization curves (with exotherm peaks) of CI7 TAG
(95% purity), and samples of 17 TAG roixed with Wilshort 3639, The predicted ship melting

point and crystallization temperatores of the samples are listed in Tables 44 and 48,

Wilshort 3639 | {15 TAG | Predicted sHp | Predicied crystailization
percentage perceniage melting peint () temperature (°0)

0 100 33.86 34.15

100 O 38.01 1719

o7 3 38.30 18.30

94 6 39.22 19.42

91 & 39.55 14984

K3 12 44.21 20153

&3 15 41.29 21.01

82 i¥ 41.71 21.54

Table 44, BSC profile of samples of Wilshort 3639 (108%, 97 %, 94% . %1%, 88%, 5%,
82% ) mixed with 95% pure CI3 TAG (8%, 3%, 6%.,9%, 12%, 153%, 1&%) Both ihe siip
meliing point and the crystallization temperature predieied for cach sampie are included,

Wilshert 3839 | 17 TAG | Predivied siip | Predicted erystatlization
percentage percentage melting peint ("C) | temperature (°C)

0 100 51,18, 6143 44 .55

100 O 3801 17.19

99 i 39.31 19,48

9¥ 2 4180 20.41

97 3 41.73 21.65

94 6 44.48 23.99

Table 4b, DSC profile of samples of Wilshort 3639 (188%, 89%., 98%, 97 %, ¥4 %) mised
with 5% pure U17 TAG (0%, 1%, 2%, 3%, 6). Both the sHp melling point and the
crystailization temperature predicied for each aampie are included.

[(G151] The results indicate that as the percentages of O35 TAG and €17 TAG in the samples
mereased, the slip melting point and the orystallization temperature of the samples also

increased. The results also show that when the percentages of C15 TAG and C17 TAG are the
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same, the samaples with 17 TAG have higher slip melting point and crystallization temperature
than the samples with C1S TAG,

(01521 3. Hardness profile apalvsis for laboratory scale production

(31531 Hardness profile analysis was conducted for samples of Wilshort 3639 base stock
{control), Wilshort 3639 mixed with 1% C15 TAG, and Wilshort 3639 wmixed with 2% (15
TAG, stored at 20°C and 30°C respectively.  As shown in Fig. 4A. resnlts of the hardness
profile analysis showed that overall, the samples ranked from the hardest {o the soltest are:
Control > 2% C153 TAG » 1% C15 TAG, at both temperatures. The above results showad that
shortenings with C15 TAG were softer with slower rate of change as compared to the control
shortening. It was also observed that at 20°C, the increase in bardness plateaued for all samples
from Week 22 pnwards, while at 30°C, saraples with C15 TAGs continued o increase in
hardness {data not shown)}. Without being bound by theory, it is thought that this phenomenon
was likely aftributed © the higher content of saturated fatty acids in the fat formulation, which
was more evident at a higher storage ternperature, and also at a higher content of C15 TAG.
(0154} 4, XRD analvsis for 1sboratory scale production of shortening using solid fag base stock
E31531 Wilshors 3639

(3159
effects of OCFA TAG on the XRD pattern of the fat base stock after raixing. As shown in Fig,

The fat base stock Wilshort 3639 was included as a first negative control to study the

54, the fat base stock Wilshort 3639 sample showed 2 mix of B and 7 peaks initially. As time
progressed, there was an extensive conversion from prominent 7 crystal form to almost
eotirely f cryatal form, as shown in Fig. 38 (after 3 months at room lemperature) and 3C {afier
5 months at room temperature),

[0158F €16 TAG which is a TAG that does not contain any OUCFA chains, was included as a
second negative control to stady the effect of OUFA TAGs on the XRD pattern of the {at base
stock after mixing. As shown in Fig. 6As, 16 TAG sample {withont mixing with any fat base
stock) showed that initisily. C186 TAG was predominantly a crystals with a minor component
of [ erystals. As tine progressed, there was an extensive conversion from o orystal form to
crystal form, as shown by the appearance of a prominent P peak st 6 months, as shown in Fig.
A2

(31591 As shown in Fig. 6B, XRD of 1% C16 TAG mixed with 99% Wilshort 3639 showed
that the resulting blend imitially bad an obvious B signal together with some B signals. 3 moonths
oid sample showed extensive conversion of the B signals in the initial sample to only the 8

signal. There were some remaiving bui much diminished B signals in the 3 months old sample,
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as shown in Fig, 682 4 months old sample also showed prominent B peak with almost complete
ioss of all §7 peaks (only small § peaks remaining), as shown in Fig, 6Ba,

[0100] As shown in Fig, 60, XRD of 2% C16 TAG mixed with 98% Wilshort 3639 showed
that the resulting blend initially had an obvious B signal together with some B signals. 3 months
old sample showed extensive conversion of the B signals in the inttial sarople to only the j
signal. There were some remaining but much diminished {7 signals in the 3 months old sample,
as shown in Fig, 6€z2. 4 months ofd sample also showed prominent B peak with almost complete
toss of all i peaks {only small §" peaks remaining}, as shown in Fig. 6Cs.

(G161} As shown in Fig, 6D, XRD of 3% C16 TAG mixed with 97% Wilshort 3639 showed
that the resulting blend initially had an obvious [} signal together with some B signals. 3 months
oid sample showed extensive conversion of the 7 signals in the initial sample to only the
signal. There were some remaining but much diminished B sigoals in the 3 moonths old sample,
as shown in Fig. 6002 4 months ofd sample also showed prominent §§ peak with almost complets
ioss of all B7 peales {only small B peaks remaining), as shown in Fig, 68,

(0162} As shown in Fig, 8, XRD of 6% C16 TAG mixed with 24% Wilshort 3639 showed
that the resulting blend initially had an obvious b signal together with some §7 signals. 3 months
old sample showed extensive conversion of the | signals in the initial sample to only the §
signal. There were some remaining but mouch diminished 7 signals in the 3 months old sample,
as shown in ¥ig, 6H2 4 months old sample also showed prominent B peak with almost complete
foss of all 7 peaks {only small 7 peaks remaining), as shown in Fig. 6Ea,

(31631 Comparing the XRD patterns of the base stock Wilshort 3639 with the XRE patterns
of Wilshort 3639 mixed with different percentages (1%, 2%, 3% and 6% of C16 TAG, 1 was
observed that mixiog C16 TAG with Wilshort 3639 did wot have any significant effect in
preventing the conversion of B crystals 1o f crystals over time.

P04} CF5 TAG

(31651 As shown in Fig, TA:, XED of C15 TAG showed that initially, C15 TAG (without
nixing with any fat base stock) only had B signals. As time progressed, there was an extensive
contversion from B crystal form to 8 crystal form, as shown by the appearance of prominent B
peaks at 6 months, as shown in Fig. 7Aq

[3166] As shown in Fig. T8, XRD of .125% C15 TAG wived with 99.875% Wilshort 3639
showed that the resulting blend initially had an obvious f signal together with some 7 signals.
The sample gt & months had g slighily less prominent B peak than the ioitial sarople, and shghtly

more prominent B peaks than the initial sample, as shown in Fig. 7B,
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[G167] As shown in Fig, 7O, XRID of (.25% C15 TAG mixed with 99.75% Wilshort 3639
showed that the resulting blend inttially had an obvious P signal together with some B signals.
The sample at 6 months had a slightly less prominent B pesk than the initial sample, and more
promineit ' peaks than the initial sample, as shown in Fig. 7Ca

[G163] As shown in Fig, 7B, XED of .5% C13 TAG mixed with 99.3% Wilshort 3639
showed that the resulting bilend initially had a  signal together with some prominent 7 signals.
The sample at 6 months had a slightly roore promunent £ peak than the wival sareple, and more
prominent ' peaks than the initial sample, as shown in Fig, 7D

[G169] As shown in Fig, TEr, XRD of 1% C15 TAG mixed with 99% Wilshort 3839 showed
that the resulting blend initially had no obvious P signal but some prominest §7 signals. The
sample at 2 months had a slightly more obvious B peak than the initial sample. The B7 peaks
were still present as in the initial sample, as shown in Fig. THa.

FO170] As shown in Fig. TFy, XRD of 3% C15 TAG mixed with 97% Wilshort 3639 showed
that the resuliing blend initially only had B signals. 3 months old sample showed a more
pronvnent § signal with less prosounced f signals as compared to initial sample, as shown in
Fig. 7F2. 6 mouths old sample also showed stmilar B signal and B signals, as shown in Fig.
T¥a.

[G171] As shown in Fig, TGy, XRD of 6% C15 TAG mixed with 94% Wilshort 3639 showed
that the resulting blend initially only had B signals. 3 months old sample showed no § signal
and still prominent B signals, as shown in Fig. 742 6 months old sample showed no P signal
and still only B signals, as shown in Fig, 76s.

[G172] As shown in Fig, THa, XRD of 8% C15 TAG nuxed with 91% Wilshort 3639 showed
that the resulting blend mtially only had 7 signals. 3 months old sample showed no § sigoal
and still prominent b signals, as shown in Fig. THaz 6 months old sample showed no B signal
and still prominent 7 sigoals, as shown in Fig, THa

FO173] As shown in Fig, Th XRD of 12% C15 TAG mixed with 88% Wilshort 3639 showed
that the resulting blend initislly only had [ signals. 3 months old sample showed no § signal
and still prominent §° signals, as shown in Fig. 71z 6 months old sample showed no B signal
and still prominent B’ sigoals, as shown in Fig, 7ia

[174F As shown in Fig, Thi, XRD of 15% C15 TAG mixed with 5% Wilshort 3639 showed
that the resulting blend initially only had [} signals. 3 months old sample showed no § signal
and still prominent §7 signals, as shown in Fig 7l 4 months old sample showed no B signal

and stifl prominent §" signals, as shown in Fig, 7Js.
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[G1751 As shown in Fig, TR, XRD of 18% €15 TAG mixed with 82% Wilshort 3639 showed

that the resulting blend inttially ondy had B sigoals. 3 months old sample showed no B signal

and stil] prominent B signals, as shown in Fig, T2 4 months old sample showed no B signal

and still prominent {7 signals, as shown in Fig. TKs.

16176} Comparing the XRI patterns of Wilshort 3639 mixed with C15 TAG against the XRD

pratterns of the base stock Wilshort 3639, as well as the XRD patterns of Wilshort 3639 mixed

with C16 TAG, i was observed that rubang €15 TAG with Wilshort 3639 signiticantly reduced

the conversion of §§” crystals to § crystals over time. In addition, comparing the Wilshort 3639

mixed with different percentages (0.125%, 0.25%, 0.5%, 1%, 3%, 6Y%. 9%. 12%, 15% and 18%)
of €15 TAG, it was observed that when the concentration of C15 TALD in the blend was 6% or
more, the effect of C15 TAG in preventing the conversion of B orystals to B crystals was

gapecially prominent.

(01771 17 TAG

[Gi73} As shown tn Fig, 84, ¥RD of C17 TAG showed that iniially, C17 TAG (withowt
mixing with any fat base stock) only had o signal. At 6 months, C17 TAG still only showed
mwainky an o signal with a very mivor B signal, as shown in Fig. 8B,

[3179] As shown in Fig, 8C, XBD of 1% C17 TAG mixed with 99% Wilshort 3639 showed
that the resulting blend initially only had f§° sigoals. 3 months old sample showed emergence
of a § signal. However, the B signals were still prominent, as shown in Fig. 3. 6 months old
sample still showed a B signal and prominent 7 signals, as shown in Fig. 8E. There was almost
no difference between the 3 montls and & months samples.

[GIB0] As shown in Fig, 8F, XRD of 2% C17 TAG mixed with 98% Wilshort 3839 showed
that the resalting blend mostly had 7 signals inttially. 3 mooths old sarople showed no P sigoal

and still prominent § signals, as shown in Fig. 8G. ¢ months old sample showad no B signal

.

and siill prominent B sigoals, as shown in Fig, 8. The patiern of sigoals almost remained
anchanged since the initial sample.

[G181] As shown in Fig. 81, XRD of 3% C17 TAG mixed with 97% Wilshort 3639 showed
that the resalting blend mostly had 7 signals inttially. 3 months old sample showed no P signal
and still prominent 7 signals, as shown in Fig. 8. ¢ months old sample showed no § signal
and siifl prominent B signals, as shown in Fig. 8K. The pattern of signals alimost remained
anchanged since the initial sample.

FG182F As shown in Fig, 8L, XRD of 6% C17 TAG mixed with #4% Wilshort 3639 showed
that the resulting blend mosthy had | signals initially. 3 months old sample showed no § signal

and still promivent B signals, as showo in Fig. BM. 6 roonths old sarople showed no B signal
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and stil] prominent § signals, as shown in Fig. M. The pattern of signals almost remained
unchanged since the initial sample.

[01R2] Comparing the XRD patterns of Wilshort 3639 mixed with C17 TAG agaivst the XRD
patierns of the base stock Wilshort 3639, as well as the XRIY patterns of Wilshort 3639 mixed
with C16 TAG, itwas observed that mixing C17 TAG with Wilshort 3639 significantly reduced
the conversion of B crystals to [ crvstals over time. In fact, mixing C17 TAG with Wilshont
3639 almost (e other than when the concentration of C17 TAG in the blend was 19%)
completely prevented the formation of any § crystals within 6 months, Comparing the XRD
patterns of Wilshort 3639 mixed with C17 TAG against the XRD patterns of Wilshort 3639
mixed with 15 TAG, # was observed that C17 TALD was more effective than 15 TAG in
preventing the conversion of B crystals to B erystals, when the concentrations of C15 TAG and
CH7 TAG ssed were the same. In addition, comparing the Wilshort 2639 mixed with different
percentages (1%, 2%. 3% and 6%) of C17 TAG. it was observed that when the concentration
of C17 TAG i the blend was 2% or more, the effect of C17 TAG in preventing the conversion
of §" crystals to B crystals was especially prominent.

FG1R4T 5, XRID analvsis for piot plant scale production of shovtening using solid faf base stock

[R5} XRE crystal profile analysis of shortenings samples obtained from pilot plant scale
production was carried out at Week 2, 3,4, 5, &, 8, 10 18 and 30. As stated shove, two different
storage temperatures (20°C and 30°C) were used after the savuples were tempered for § days
at 26°C.

[H1EO] As shown in Fig. SA, at Week 2, the control samples with (% C15 TAG exhibited both
B and B crystal polvmorphs at both storage teroperatures, while the saroples with 1% and 2%
C15 TAG extnbiied ooly |7 crysial polymorph at both siorage terperatures.

(0187} As shown in Fig. 98, at Week 3, the conirol samples with 0% 15 TAG exhibited both
Boand £ crystal polymorphs at both storage temperatures, and the sample stored at 30°C
exhibited greater degree of [ crystal polvmorph than the sample stored at 20°C. The samples
with 1% and 2% C15 TAG exhibited culy 7 crystal polymorph at both storage temperatures,
[G18B} As shown i Fipg, 80, ar Week 4, a8 20°C, only the control sample with (% {15 TAG
exhibited both § and |7 orystal polymorphs; the samples with 1% and 2% C15 TAG exhibited
only 7 crvetal polvmorph. As the storage temperature jocreased to 30°0, all three samples
exhibited § crystal polymorph, with the control sample exhibited almost exclusively § crystal
polymorph.

(189} As shown in Fig, ¥, at Week 5, at 20°C, only the contrel sample with % C15 TAG

exhibited both B and B’ erystal polymorphs; the samples with 1% and 2% C13 TAG exhibited
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only § crysial polymorph. At 30°C, the control sample still exhibited almost exclusively B
crystal polymorph. The degree of B orvstal polvmorph in the samples with 1% and 2% C13
TAG increased as compared 10 Week 4,

[0190] As shown in Fig. 9E, at Week 6. at 20°C, only the control sample with 0% C15 TAG
exhibited both B and 7 crystal polymorphs; the sarples with 1% and 29% C15 TAG exhibited
only {7 crystal polymorph. At 30°C, the control sample still exhibited almost exclusively B
crystal polymorph. The degree of § orvstal polvmorph in the samples with 156 and 2% C13
TAG increased as compared to Week 5. The sample with 1% C15 TAG exhibited greater
degree of B crystal polymorph than the sarple with 2% C15 TAG

[G191] As shown in Fig. 8F, at Week &, at 20°C, only the control sample with 0% 15 TAG
exhibited both § and [ orystal polymorphs; the samples with 1% and 29% C15 TAG exhibited
only B crystal polymorph. At 30°C, the conirol sample still exbibiied almost exclusively B
crvstal polymorph. The degree of § crvstal polymorph in the samples with 1% and 2% C15
TALG increased as compared o Week 6. The samples with 1% and 2% 15 TAG exiubited
stinilar degree of §§ crystal polymorph.

(1921 As shown 1o Fig, 86, at Week 10, a1 20°C, only the control sample with 0% C15 TAG
exhibited both 8 and B erystal polymorphs; the samples with 1% and 2% C15 TAG exhibited
only " erystal polvmorph. At 30°C, bath the control sample and the sample with 1% C1STAG
exhibited almost exclusively § crysial polymorph. The degree of §§ erystal polymorph o the
sarmple with 2% C15 TAG also increased as compared to Week 8,

[31931 As shown 1o Fig, 8H, at Week 18, at 20°C, only the control sample with 0% C15 TAG
exhibited both B and B’ erystal polymorphs; the samples with 19% and 2% C15 TAG exhibited
only 7 crystal polvimorph. At 30°C, all three samples exlubited almost exclosively § oryatal
polymorph.

(01941 As shown in Fig. 91, at Week 30, at 20°C, only the control sarople with 0% C15 TAG
exhibited both B and B’ crystad polymorphs: the samples with 19% and 2% C15 TAG exhibited
only 7 crystal polvmorph. At 30°C, all three samiples exhibited almost exclusively f crystal

polymorph.
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(3195} The degree of § and B orvstal polymorphs exhibiied are summarized in Table § below.

it can be seen that at the storage temperature of 30°C, addition of 1% or 2% 15 TAG to the

N

shortening base stock can delay the onset of & crystals for at least 4-6 weeks,

Table 5, The degrees of B and §° crysial polvmorphs exhibited by the three samples {with
$%, 1% and 2% C15 TAG) at storage temperatures of 26°C and 38°C through Weeks 2
to 34 4+ SHghtly exhibifed; 4+ Moderately exhibited; 4+ Significantly exhibited; 4442
Greatly exhibited; v+t Fully exhibited

10196 6. XRI analvsis for laboratory scale production of shorlening using houid fat base

stock {22, Houid ol

FOI97] As shown in Fig, 30A, XRD of 10% €15 TAG mixed with 90% POL IV64 showed

that the resulting blend inttially ondy had §7 signala. 2 months old sample showed no B signal
and still prominent B’ sigonals, as shown in Fig, 148,

[3198] As shown in Fig. 300, XRD of 15% C15 TAG wixed with 85% POL 1VH4 showed
that the resulting blend mitially only had 7 signals. 2 months old sample showed no p signal
and still prominent 7 signals, as shown jo Fig. 165,

(1199} As shown in Fig, 10K, XRD of 20% C15 TAG mixed with 80% POL 1V64 showed that
the resulting blend initially only bad 7 sigoals. 2 wonths old sarople showed no B signal and
still prominent §° signals, as shown in Fig, 16F,

[0200] Comparing the POL IVS4 mixed with different percentages (30%, 15% and 20%) of
C15 TAG, it was observed that mixing C15 TAG with POL 1V64 prevented the conversion of
B crystals to B orystals over time, In addition, as the concentration of C15 TAG increased, the
3’ signals became more prominent, It conld therefore be concluded that GCFA TAGS such as
CI3 TAG could be used to structure liquid ol to produce g shortening with stable f crystal

polymorph.
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[0201} The tnventors of the present application were aiming to compare the effect of OCHA
TAG on the conversion of B crystals to B orystals with the effect of a comumercially available
emulsifier Travcendim, Trancendivms an eroulsifier oeed to strocture Hgoid oils, marketed by
Corbion MN.Y., a Dutch food and biochemicals company headguartered in Amsterdam,
Netherlands, According to the disclosure in the patent application covering the Travcendim
emulsifier {WO/2011/07 1999 published on 16 June 2011}, Trancendim contains at least about
50% by weight diglycerides and less than about 25% by weight roonoglycenides., based upon
the total weight of glycerides in the composition taken as 1009 by weight. As there were somge
difficulties in obtsining a sample of the Trancendimm emulsifier on tivpe for this study, an in-
house mumic of Trancendim, named MDG (mono-di glveeride composition with about 40%
monoghveertde, 60% diglyceride and a small amount of triglyeeride). was prepared and nsed
for the analysis.

FO202] As shown in Fig, 11A, XRED of 109% MDG mixed with 90% POL 1V64 showed that the
resuiting blend inttially had a mix of § sigoals and 57 signal. 1 month old sarople showed ne
stgnificant change, prominent P signals were still present, together with a minor B signal, as
shown in Fig, 118,

F202] Asshown in Fig, 110, XRD of 15% MDG mixed with 85% POL 1V64 showed that the
resulting blend mitally had a mix of B signals and 7 signal 1 month ofd sample showed no
significant change, prominent P signals were still present, together with a minor B signal, as
shown in Fig. 115,

FO204] As shown i Fig. THE, XRD of 209% MBG mixed with 80% POL 1V84 showed that the
resulting blend initially had a mix of § signals and 7 sigeal. 1 month old sample showed ne
significant change, prominent B signals were still present, together with a minor B7 signal, as
shown in Fig. 11F.

F0205] As can be seen from the XRD results, for all samples of MDG roixed with POL IV64,
the most prominent peak was that of the f crysial polymorph and not the B orystal polymorph
desirable for bakery specially fat.

F0206) 7. Specific eravity (whipping ability analysis for laboratory scale production

F0207] Specific gravity (whipping ability) analysis was conducted for sarnples of Wilshort
3639 base stock {controll, Wilshort 3639 nixed with 19 C15 TAL, and Wilshort 3639 miged
with 2% C15 TAG at 30°C over a period of 18 weeks. The resulis in Fig, 12 show that that
shorteoings with C15 TAG had lower specific gravity and thos better whipping ability, as

compared to the control shortening.
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Clatms:

1. A composition comprising at least one fracyiglycerol (TAG), whevein the at least one

triacyliglyeerel comprises at least one odd chain fatty acid (OCFA)

2. The composition of claim 1, wherein the at least one TAG isin an g or a ¥ crystal form.
3. The compssition of claim 1 or 2, wherein the at least one TAD has a crystal structure

that is predominantly, or substantially, in the ' crystal form; or wherein there is more of the §
crystal form of the af least one TAG present in the composition than any other crystal form of

the at least one TAG,

4, The composition of clair 1 or 2, wherein the at least one TAG has a crystal structure
thai is predominantly, or substantially, tn the o orvetal form, or wherein there i3 more of the o
crystal form of the at least one TAG present in the composition than any other crystal form of

the at least one TAG.

3 The composition of any one of the preceding clairos, wherein the at least one OCFA 13

a saturated OCFA.

o. The composition of any one of the preceding claims, wherein the at least one OLCFA is
selected fromm the group consisting of undecanoic acid (C1H0), tridecancic acid (C13:0),
pentadecannic acid (C13:0), heptadecanoic acid (C17:0), nonadecanoic acid {(C19:0),

heneicosanoic acid (C21:0), ricosanoie acid (C23:0), and combinations thereof,

7. The composition of claim &, wherein the at least one OCFA is selected from the group
consisting of pentadecancic acid ({U15:0), heptadecanocic acid (C17:0), and combinations

thereni,

g. The composition of any one of the preceding claims, wherein the at least one OCFA is

present i an armount of af least 30 wit% of the total coraposition.

9. The composition of any oue the preceding claivos, wherein the at least one TAG i¢
selected from the group consisting of triundecanpin, trifridecanoin, iripentadecancin,

triheptadecanain, rinonadecannin, trihencicnsancin, friricosanain, and corbinations thereof,
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16. The composition of claim 9, wheretn the at least one TAG Is selected from the group

consisting of tripenfadecanoin, riheptadecancin, snd combinations thereol,

11 A fat composttion comprising the composition as defined in any one of claims 1 o 10,

and a fat blend.

12, The fat composition of claim 11, wherein the total amount of the at least one TAG
comprising at least one OCFA present in the fat composition is in an amount of between about
0.4 wt% to about 20 wt%, or in an amount of at least about 0.5 wt%, at least about 1 wt%, at
least about 2 wt%, at least about 3 wt%, at least about 6 wt%, at least about 9 wt%, at least

about 12 wt%, at least about 15 wt%, or at least about 18 wt% of the total fat composition.

13 The fat composition of claim 11 or 12, wherein the fat composition comprises a mixture

of TAGs, wherein one of the TAGs is tripentadecanoin or triheptadecanoin.

14, The fat composition of any one of claims 11 to 13, wherein the fat blend comprises a

vegetable oil and/or a fractionated product of vegetable oil.

15. The fat composition of claim 14, wherein the vegetable oil is selected from the group
consisting of soybean oil, rapeseed oil, coconnt oil, palm kernel ol palm ofl, peanut oil, shea

mut oif, corn o1l cottonsead oil, vice bran oil, olive oil. canoia oil, and combinations thereof.

16, The fat composition of claim 14, wherein the fractionated product of vegetable oil is
selected from the group consisting of palm stearin, palm soft stearin, palm hard stearin, palm
mid fraction, palm olein, palm super olein, palm kernel stearin, palm kernel olein, shea stearin,

and shea olein.

17. The fat composition of any one of claims 14 to 16, where the vegetable oil is palm oil,

and the fractionated product of vegetable oil is palm stearin.

18. The fat composition of any one of claims 11 to 17, wherein the fat coroposition has an

x-ray diffraction {XRD) signature showing af least one B’ orystal signal.,

19. The fat composition of any one of the claires from 11 o 18, wherein the XRD signature
of the fat composition shows predominantly § crystal form; or wherein the XRI signature of
the {at composition shows that there is more TAG of the B arvstal {orw present in the faf

composition than TAGs of any other crystal form.
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5

26 A bakery specialty {at comprising the fat composition of any one of claims 1 to 19,

21 The bakery specialty fat of claim 20, whevein the bakery specialty fat is selected from
the group consisting of puff pastry margarine, puff pastry shortening, general purposc
shortening, general purpose roargarine, spread margarive, low fat spread, butter oil substitute,

and fiquid shortening.

22, An animal-based product comprising the fat composition of any one of claims 11 to 19,
23. An edible prodact comprising the fat composition of any one of claims 11 o 19

24, A cosmetic product comprising the fat composition of any one of claims 11 10 19,
25. A prophylactic product comprising the fat composition of any one of claims 11 5 19,

26, A method of producing a composition comprising at least 80% TAG containing at least
one OCFA, the method comprises the following steps:
{a) adding at least one OCFA 1o glycerol in a reaction vessel;
{b} adding between abont (1% to about 0.3% activated carbon by total reaction mass:
{c) flushing the atwosphere with nifrogen gas, thereby obtaindng 2 ritrogen blanket
{d}y increasing temperature of the reaction vessel consistently to between about 205°C
10 about 210°C:
{c} incubating for about 7 to 8 hours at between about 205 o about 210°C;
(1) allowing the veaction vessel to cool to about 30°C and subsequently filtering the
reaction vessel conient,
thereby producing a composition comprising at least 80% TAG containing af least one

OCFAL

~
i
i

27. The method of claim 26, wherein the ratio of OCHA 1o glycern] is between aboot 2.9:1

to about 3.2:1.

5

28. The method of claim 26 or 27, wherein the activated carbon is added in an amount of

about 0.2% by total reaction mass.

29, The method of any ove of clairos 26 to 28, wherein the method further comprises:
{g) adding at least about .19 tetrabuty! titanate {TBT; functions as an esterification

catalysty by total reaction mass to the reaction vessel after step () (but before step (D)
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(h} incubating the reaction vessel for about 4 to about 5 hours under negative pressore
at between about 205°C o about 210°C alier step (g (but belore step (D)
(i) (after step (D) alkali washing, dehvdrating and decolonising the filtered reaction

vessel content from step (£, to obtain the composition.

34, The method of claim 29, where the composition comprises at least about 95% TAG

with af least one QUFA.

21 The methed of any one of clairos 26 1o 30, wherein the at least one OCUVFA 15 selected
from the group consisting of undecancic acid {(C11:0), tridecancic acid {(C13:0),
petadecannic acid {(C15:0), heptadecancic acid {C17:0), nonadecancic acid (Ci9:0),

heneicosanoic actd (C21:00), wricosanoic acid (023:80} and combinations thereof.

32. The method of claim 31, wherein the at least ope DCFA is selected from the group

consisting of pentadecanoic acid (C15:0), heptadecanoie acid {(C17:0), and combinations

thereof,

23, The method of any ooe of clairos 26 to 32, wherein the TAG 1s selected from the group
consisting  of  trivndecancin,  irifridecancin,  tripentadecanoin,  trihepiadecanain,

frinonadecanoin, riheneicosanoin, fritricosanoin, and corabinations therect.

34. The method of claim 33, wherein the TAG is selected from the group consisting of

tripentadecanain, triheptadecancin, and combinations thereof.

35. A method for obtaining a {3t composition as defined inany one of claime 11 o 19, the
mcthod cormprising:
(i) melting af least one TAG comprising at least one OCHA and melting a fat blend;
(i1} mixing the melted at lesst one TAG and the melted fat blend from step (1) to obtain
a rotxtore; and

{11} solidifving the mixture from step (i1} to obtain the fat composition.

36. The method of claim 33, wherein step (111} is carried out at a temperature between 15°C

to 20°C.

37 The method of claira 35 or 36, wherein the at least one TAG comprising the at least one
OCFA Is added in an amount of between about 8.4 wi% to about 20 wi%, or in an ameant

of at lcast about 0.5%, at least about 1%, at least abont 2%, at least sbout 3%, at least about
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6%, at least about 9%, at least about 12%, at least abouot 15%, or at least about 18% of the

total fat comnposition.

38. The method of any ope of claims 35 to 37, whercin step {ii) further comprises

fractionating afler miing.

39, The method of any one of claims 35 o 38, wherein the method forther comprises siep

{(iv} texturizing the solidified mixtare.

463, The method of claim 39, wherein texturizing the solidified mixture comprises melting

at ahout 70°C, and cooling at less than about 10°C.

41, The method of claim 40, wherein texturizing the solidified mixture comprises

fraditional margarine or shortening processing, including chilling and working.
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