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HIGH MELTING POINT SUNFLOWER FAT FOR CONFECTIONARY

FIELD OF THE INVENTION
The present invention relales o a solid fal made from high-oleate and
high-stearate sunflower oil by fractionation.

BACKGROUND OF THE INVENTION

Uniike oils that are usually fiquid and plastic fals which display broad
melling intervais, confectionary falts have a sharp melling interval at
{emperatures above 30°C. The fat most used for this purpose is cocoa butier
{CR), which displays high level of tracylglvesrols (TAQ) with the general
formula SUS (70-80%), where S represents a saturated fafly acid in the sn-1,3
posiion of the TAG and U represents unsaturated fatty acid in the sn-2 position
of the TAG. The typical composition of CB iz shown in Table 14, 1,3-digisaroyl-
Z-oleoyi-ghycerol (8108, 1-palmitoyl-2-cleoyl-3-stearoyi-glycerol  (POSH and
1,3-dipaimitoyl-2-cleoyl-glycerol (FOP) bsing the most abundant TAG species,

Table 14

Typical composition of the most abundant TAGs and TAG classes of cotoa butiers
from different origing.

P = palmitic =ecid, S = giwane  acikd O = olsic  acky;
5 = osaturated falty acid, M = monoenoic fafty acid and
0 = disnoic fatly acid, U = unsaturated falty acid
Ghang vory Coast Brazii
Trizoyiglycerol (S}

POP 15.3 5.2 13.8

POSt 441 380 33.7

SIOS 27.5 27.1 23.8

Tracylglyceral class (9]

S88 6.7 0.8 Trace

8US 84.0 82.6 7.8

SUU 14.0 15.5 24.4

Ut 1.3 1.3 4.0
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The iracvigiyesral composiiion of two cocoa butiers and shea butter and
their corresponding sofid content between 30 and 40°C are shown in Tables 1B
and 2.

5  Table 1B
Triacyigivoeral composttion of iwo cocoa bufters (OB and CB2) and shea butter. |
P =  paimitic ackl 8t = searic ackh O = oleic  asid
L = finoleic acid: A = araguidic acid; B = behanic acid
Triagviglyceral composition (%)
B oBe SGhea
BOE 3.4 BTN 52
PGt 8.3 0.7 4.3
T TRLE T4 18 g1
POC 2.3 3.8 1.7
h L 38 3.8 1.8
PO 0.3 0.4 4.5
BLL «£3.1 {3, 201
SHOh 31.8 24.0 41.3
SO0 3.8 3.8 275
S48t 2.4 1.8 57
QGO 3.3 8.2 5.2
SOL 0.5 6.4 52
OOk «@.1 <0, 1.3
Sl «f,1 <. 1 1.2
AR <31 «f3.1 .4
ACHEY 1.9 1.1 2.5
A <{.1 .1 1.5
OLA <1} <01 (3,1
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Table 2

Content of solids at different temperatures of two cocog butiers {CB1 and CB2) and
shea butler.

P = paimitic acid; St = stearic anid; O = olele agid; L = lincleic acid; A = araquidic

acid; B = behenic acid

3090 32,500 3550 37560 A5G
Gal 11 43.6 255 138 58
Crz 485 51,7 53 05 6.0
Fhea 544 408 558 37 EB

Cocca bufter displays a2 complex polymarphic behavior, with six
crystadtine forms that give place fo five different polymorphs. Furthermore, the
melting interval of this 1at is very sharp. The physical properties of this fat confer
to chooolate and confectionary products their typical characteristics involving
high solid contents and quick melting in the mouth, conferring a fresh sensation
and guickly releasing flavours.

The world production of OB is constrained by low productivity of cocoa
tree, a restricted area of production and the afiacks of pests on the crop. This
situation contrasted with the increasing world demand of this fal, which causes
tengions in this marke! involving frequent price ralses.

The aiternatives v OB for the praduction of confectionary fats consisted
of palmitic and lauric fats obtained from paln, palm kemel or coconut oils or oils
hardened by hydrogenation. Former fats are rich in paimitic, lauric and myristic
fafty acids, displaying high levels of saturaied fatly acids in the sn-2 position.
These falts have been demonstrated 1o increase the levels of blood plasma
cholesters! inducing arteriosclerosis.

The intake of hydrogenated fals is neither recommendable for
cardipvascular hesalth due o their content in frang-atly acids that alter
chofestero! metabolism, increasing the fraction associated o LDL protsing and
decreasing the cholesterol associated to HDL ones. Allernative sources to CB
are tropical fats rich in StO8t like shea, Hlipe, kokum or mango.
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These sources of fal for confectionary products are not atherogenic but
stiil thelr supply is not reguiar, provided these spacies are not usually crops but
their fruits and seeds are harvesied from the wild, moreover they are produced
in areas with a poor communication and with imegular supply. These fats are
usually mixad with some palm fractions rich in POP prior to be used In
confectionary fai formulations,

Furthermore, in the {ast years new allemaiive sources of SOSt for
confectionary have appsared. They come from ol crops that have been
modified by genetic anginesring by increasing their levels of stearic acid, such
25 soybean and olisesd rape. Thess are plants with seeds growing In gresn
capsules or siligues, which involve the presence of linolenic acld in their oils in
important amounts, and aiso fincleic acid. The presence of finclenic adid is not
desirsd in confectionary fats due o the fact that It is unstabis to oxidation and it
possesses a vary low melting point (1120}, which decreases thelr sofid fat
contents al room tempersture or higher, These fais could be also used for
plastic fats, to make spreads, shortening and margarine, displaying broad
melling intervals. Examples of all thess applications with fractionated oils can
be found in WO9/57280 were high-stearic and high-olsic sovbean oil is used to
produce z fat sullable for confectionary, or in WOG0/18832 were high-siearic
and high-oleic rapeseed ol was used 1o make similar products, but
unfortunately with some linclenic acid {18:3), and with less that 8% of solid
content at temperaturss above 33.3°C. This s usaful 1o make shoriening and
spraads, but is lass suitable for confactionary.

High-stearic and high-oleic sunflowsr oils have also been fractionated o
obtain olein fractions for frving oils (WORD0B/006587) and 1o produce a fal
suitable for structuring a liquid vegstable oll, making a typical spreadable fat
with broad melting point (WO01/88507).

A naed remains for alternative fats for use in confaciionary products.

SUMMARY

In a first aspect, the present invention refers to a solid sunflower fat comprising in its

triacylglycerol fraction between 49.1% and 95.5% triacylglycerol of the general formula SUS, between

32.5% and 74.3% triacylglycerol of the general formula StOSt, between 3.2 and 8.1% triacylglycerol of

the general formula AOSt and between 3.3 and 10.3% triacylglycerol of the general formula BOSt and

comprising between 0 and 0.5% linolenic acid, wherein the fatty acids in position sn-1 and sn-3 of the

glycerol are the two external characters in the triacylglycerol formula, S represents a saturated fatty acid, U

represents an unsaturated fatty acid, St represents stearic acid, O represents oleic acid, A represents

arachidic acid and B represents behenic acid.
Disclosed herein is the finding that stearin fats, obtainable

by dry or solveni fractionation of sunflower high-stearic and high-olelc ofls,
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optionally with seeding with tempered sisarin crysials, have a high solid fal
content at temperatures higher than 30°C, even higher than cocos bulier or
other high saturated tropical fats with a similar disaturated triacylglycerol
content dus in the presence of disaturated triacylglvesrols rich in stearic,
arachidic and behenic fatty acids. These tiacyighycerols increase the melling
point of the fat incrementing the content of solids at these temperatures, which
heips to keep the properties of confectionary products, particufarly when they
are occasionally exposed to moderatsly high lemperatures.

The novel sunflower fats as disclosed herein do not have triacylglycerols that
cortain linolenic acid. In this regard, the {at of the invention is an allemative 1o
CB or frapical fats that are rich in StOSt, such as shea, Hlipe, kokum or mango,
for use in confactionary products.

The fat as disclosed herein is not atherogenic, due to its high-oleic and high-
stearic acld contents, which does not affect the leveis of blood cholesisrol

Moreover, it is frans-free and possesses very low amounts of saturated fafty

acids in the sn-2 position.

The fat as disclosed herein can be produced by physical means from high-
staaric and high-olaic sunflower ofl, which ensures a regular and reliable supply

of this product. Furthermore, the fat as disclosed herein is free (<0.5%) of linolenic

acid and cortains arachidic (A)and behenic (B)fally acids esterified io the sn-1,3
pesifion of the triacyiglycerols, forming amongst others 1-arachidoyl-2-cleoyl-3-
stearoyvi-givesrol {AOSB1) and 1- behenoyl-2-oleoyl-3-stearovt-glvcers! (BOSYH
that confer & higher amounis of solids at room ilemperature than other
corfectionary fats, keeping a melting interval appropriate for confectionary.

In one example, there is disclosed a fat containing between at

least 32.5%, preferably al least 40%, more preferably at least 50%, even mors
preferably at lsast 80%, most preferably 74.3% of the triacyiglycerol SO, at
ieast 3.2%, preferably at least 4.5%, more preferably at least 5.5%, most
praferably 8.1% of AOSt and at least 3.3%, preferably at lsast 5%, more
preferably at least 8%, most preferably 10.3% of BOSt in its tiacviglveerol
raction, wherein the fatty acids in positions sn-1 and sn-3 of the glveerol are the
iwo external characters in the triacylglycerol (TAG) formula and St represents
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stearic acld, O represenis cleic acid, A represents arachidic acikd and B
represents behenic acid. The fat as disclosed herein is a non-hydrogenated, non-
palmitic and non-igude fat, it has not besn transesterified and X is especially
suitable for confectionary products,

In one example, there is disclosed a fat containing between
32.5% and 74.3%, preferably between 35 and 70%, mare preferably between
40 and 60%, even more preferably between 45 and 85% of the iriacyigivesro
SHOSL, between 3.2 and 8.1%, prefarably betwsen 4 and 7%, more preferably
between 4.5 and 5.5% of ADSt and beiwesn 3.3 and 10.3%, preferably
between 4.5 and 8%, mors preferably between 5 and 8%, even more preferably
between § and 7% of BOSH i its acyiglyoerol fraction, wherain the fatty acids
in positions sn-1 and sn-3 of the glycerol are the two external characters in the
irlacylglveers! (TAG) formula and 5t represants stesaric ackd, O represents cleic
acid, A represents arachidic acid and B represents behenic acid. The fat as disclosed herein is a non-
hydrogenated, non-palmitic and non-lauric fat, it has not been
transesterified and # is especially sultabie for confectionary products.

In one example, the fat comprises in its triacylglycerol fraction at least

48.1% triacyighycerol of the general formula SUS,

Particular examples of the invention are fats having the following

corbingtions of SIOS, AQSE, BOSt and 8US as in Table 3.

Table 3. Sslected disatursied tiacyigiveero! content of some fats of this
irvention.

T ROSE ERE STER
A 555 58 ED 708
557 | E7E ) 03 575
SH3 57 53 55 BiB
§H4 555 8 B0 790
SA 1 575 54 53 563
Shz 578 77 50 a3
SR 8 iz i3 53
SA4 35 iz 73 54
r SAE 56.0 7.4 B4 85,2
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5 E 395 53 78 K
36 653 70 2 B4
557 57.3 74 g3 506
TSN 743 7 56 GEE
Sh B 58 58 58 572
SAh7 365 5.8 77 BB
SAB 414 68 7 518
558 437 74 X 754
SAID 465 B £4 805
5A 11 £57 74 E.1 513
Sh 12 3.2 72 75 ER

Described herein is a high melting point stearin
chiainable by sclvent or dry fractionation, optionally seeding with tempered
stearin crystals or optionally coofing down the ofl o a femparature fow encugh
to induce guick formation of crystal nuclel (.8, the nucleation lempsraiure), of
previously known high-stearic high-oleic sunflower oil. The fat as disclosed herein is
especially appropriate as an alternative 1o cocoza butter and for the preparation
of contectionary {ais. The fat is trans-free and containg very low amounts of
saturated fatly acids in the sn-2 position. This fat is rich in sizarate and oleale,
which are fatty acids that do not increase the levels of biood cholesierol in
humans. Furthermore, thelr content of linolenic acid is negligible, theraby
providing high oxidative stability,
The fat as disclosed herein contains high enough levels of TAG of the type

ACSt andd BOSt In s composition o increase the amount of solids when
comparsd with fats having simillar amounts of stearic acid. This is of special
intarest for csrigin uses in confactionary and 1 avoid blooming in temperaie
climaies. Blooming is caused by the juss of template of chocolste caused by
high temperatures, preducing undesiratde whitish discoloration on ths surface of
chocolats products. The presence of falty acids with chain lengths longer than
stearic has 2 "memory” effect thal helps o kesp the correct template of
corfectionary,
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The fats as disclosed herein are prepared from high-stearic high-oleic
sunflower oil that can for exampie be exracied from seeds as described in
WOOD/74470. A iypical TAG composition of the oils disclosed in WO00/74470
includes S10SY, POS, ACSHE and BOSE but in amounts that are not encugh to
provide high solid fats. Thersfore, those TAG have to be concentrated by dry or
solvent fractionation 1o produce a fal with the levels of solids adeguate for
contfactionary.

Dry fractionation invoives cooling the ol to a temperature betwesn 18
and 22°C and keeping i at this temperziure for up to 30 h, and subsequent
filtration applying & pressure up 1o 10 bars fo expel the remaining olein.

Fat fractions oblained affer dry fractionalion are somsfimes not suitable
for use as a CB alernaiive in confectionary. They are however suitable for
preparing confectionary fats by further fractionafion. Such fractions are for
evample S0, SD2, 803 and SD4 as described in the examples. Such fraction
of high-stearic high-olsic oll for use as a starting product in the preparation of
somg solid fat of the invention comprises in I8 {riacyiglycerol fraction at least
30% tracyiglyceral of the general formuda SUS, between 20.8% and 74.3%
friacviglvosrol of the general formula SIOS, between 2.8 and 8.1%
iriacyigiyeerol of the general formula AOBU and bebween 3.1 and 10.3%
iriacyiglyearal of the general formula BOSE, wherein the fatty acids in positions

.

s+l and sn-3 of the givcero!l are the two sxismal characiers in the
triacylglvosral (TAG) formula, S rapresents g saturatsd falty acld, U represents
an unsaturated fatty ackd, Bt represents stearic acid, O represents olsic acid, A
reprasents arachidic acid and B represents behsanic acid.

Solvent fractionation involves mixing the oil with an organic solvent
following the cooling of the resulling micelles at tsmperatures lower than 15%C.

improved fraclionation, in particular guicker fractionation, could be
obtained by seeding oils at the beginning of fractionation with tfempered stearin
crysials or by cocling the olf to its nucleation iemperature.

In one example the solvent fractionation is performed with hexane as

the solvert. When using high-siearic high-oleic olls or siearins from dry
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fractionation, fractionation with hexane leads io fats that are comparable to CB
with respect of their solids content gt 35°C.

The fat as described herein is fully compatible with coca butter and can be
blendad with it in any proportion without causing 2 decreass of the meling point
of the mibdures. This fat can zmssure a regular and controlled supply of
confectionary fats since R can be preduced from a temperats crop such as

sunfiowsr.

In a second aspect, the present invention refers to a method
for the dry fractionation of high-stearic high-oleic sunflower oil,
comprising the following steps: a) heating a high-stearic high-oleic
oil up to about 60°C and decreasing the temperature to reach
temperatures from 16 to 22°C, preferably 17 to 19%°C, with soft
stirring, while optionally adding tempered crystals for seeding, and
maintaining the oil at this temperature for 20 to 50 hours,
preferably between 24 to 35 hours; b) separating the solid stearin
from the olein by filtration; <) pressing the stearin cake,
preferably up to 5 barx, in particular up to 10 bér, even better up
to 30 bar, to expel the remaining olein trapped in it.

In a third aspect, the present invention refers to a method
for the solvent fractionation of high-stearic high-oleic sunflower
0il, comprising the following steps: a) mixing a high-stearic high-
oleic oil with an organic solvent, in particular acetone, hexane or
ethyl ether; b) decreasing the temperaturg of the resulting micelle
to -3 to 15°C, preferably between 2-10°C, with soft stirring, while
optionally adding tempered crystals for seeding, and maintaining the
oll ai this temperature up to 96 hours; c¢) sceparating the solid
stearin fraction by filtration; d) washing the solid phase with cold
fresh solvent to remove the rest of the micelles entrapped into the
precipitate; and
e) removing the solvent, preferably by distillation at vacuum.

In a fourth aspect, the present invention refers to the use of
a solid sunflower fat as defined above in a confectionary product.

In‘ a fifth aspect, the present invention refers to a
confectionary product including a solid sunflower fat as defined

above.
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DETAILED DESCRIPTION OF THE INVENTION

The object of the present invention is io provide 2 solid fat for
confactionary that is healthy and can be produced from the commodity
sunflower in countries with a temperate climate. This is achisved by the fact that
it is prepared from high-stearic high-oleic sunflower ofl. The composition of this
fat makes it possible o have a high level of solids &t room temperature and a
melting interval adeguate for confectionary applications.

The fat of the invertion is prepared by fraciionation of the above
meantioned oft and satisfies the following raguirements:

it coniains betwsen 421 and 85.5% of TAG with the general formula
SUS

it contains between 32.5 and 74.3% of SHOSL, and between 3.2 and 8.1%
of the ACSt and between 3.3 and 10.3% of BOGt

it containg betweaen 0 and 0.5% finclenic acid

i

1

it hag 2 high solid fat content {38.9 to 84 5%, at femperaiure of 30°C.

The fat of the invention is obiainable by low temperaiure dry fractionation
applying the following steps:

2) heating a high-stearic high-cleic oil up 1o 80°C and decrsasing the
yamparaiure 1o reach lemperatures from 16 1o 2290, preferably 17 1o 12%C with
soft stirring, while optionally adding lempered crystals for sseding, and
maintaining the ofl at this temperature for 20 1o 50 hours, preferably betwean 24
io 35 hours;

by separating the solid stearin from the olsin by filration;
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¢} pressing the stearin cake, preferably up o 8 bar, in particular up 1o 10
bar, even betler up {o 30 bar, to expel the remaining olein frapped in it

in another embodiment the fal of the invention can be prepared by
solvent fractionation in & process involving the following steps:

&) mixing a high-stearic high-oleic ofl with an organic solvent, in particular
acetons, hexane or gthyt ather;

b} decreasing the temperature of the resulting micelle to -3 to 158C,
preferably belween 2-10°C, with solt slirring, while optionally adding tempered
grystals for seeding, for up 10 98 hours;

¢} separating the solid stearin fraction by filtration;

d} washing the solid phass with cold fresh soiverd o remove the rest of
the micelles entrapped into the precipitate; and

&) removing the solvent, preferably by distiliation at vacuum.

The starting material o produce the fat of the invention is high-stearic
high-oleic sunflower oll thal can be exiracted hrom sseds described in
WOOU/74470 or Plelte, R, et al. {Journal of Agricultural and Food Chemistry
2008, 54: 9383-8). This oil can be exiracled from thoss seeds by conventional
methods involving the crushing of the sesds, and the exiraction in a Sohxiet-
apparaius after addition of sodium sulphate using hexans as the solvent.

The fractionation method can be improved in fime and quality by seading
with the appropriate fempered stearin orystale. These siearin crystals can be
abtained from high-stearic and high-oleic stearin fractions by tempering or pre-
crystalization at temperatures of around 20 to 24%C for at least 24 hours.

The content of iriacylgiveerols with the general formula SUS, wherein the
sn-1,3 fatty acids are the two exdemnal characters and S represents saturated
fatly acid, U represenis unsaturated fatty acids, in the above mentioned ol is
ot enough for uses in confectionary. Therefore, this oil has to be fractionated io
praduce the fal of the invention. Oif fractionation involves only physical steps
mcluding the cooling of the oll n the optional presence of any organic solvend,
the separation of the resulling precipitats by filiration and the removal, #
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necessary, of the solvent by distillation. The resulting fais have increased levels
of TAG of the general formula SUS. The TAG and TAG classes compaosition of
iniial ot and different fractions are shown in Tables 4 and 8§

Table 4
Trimcylglyeerol composition of a high-stearic high-oleic sunflower oils (HSIHO
1}, compared with precipiiates obtained from the same off by dry fragtionation
{SD 1} or solvent fractionation (8H 1),
F o= paimitic acid; S = stearic acid; O = olgie adid; L = linvlele ackh A =
araguidic acid; B = behenic acid
Triacyiglycerol comiend {94
HOHO 1 S0 BH 1

POP G4 .4 0.8

POSt 2.7 58 11

POC 7.8 53 1.8

POL 1.0 0.7 <1

PLE <01 {1 «(.1

L1085t 4.4 20.8 52.5

200 33.0 24.8 8.8

SiLSt 0.7 0.8 4.8

Q06 31.8 22.8 : 8.3

SO0 4.4 3.4 1.0

aOL 52 KR 1.0

oLl 0.8 8.5 <}

AGS &8 2.9 8.9

COA 2.9 27 0.7

LA <34 3.1 (.1

BOSL 8.7 39 8.0

08 37 3.1 .8

The original content of TAG with the general formula SUS was increased
by around 4 times by dry fractionation and by arcund 8 times by solvent
fractionation, resulting in fats appropriate for confectionary uses. Those fals
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displayed contents of the TAGe ADSE! and BOS from 3% to 8% for each, which
increased the content of solids in the fals. These stearing can be used for the
production of confectionary products and chocolates alone or mixed with T8 or
ropical fals rich in StO8! such as shes, illipe, kokum or mange or other
cordectionary fats. The fals of the invention sre fully compatible with CH,
producing neither eulectics nor any decrease in the melting point of the final
mixture when mixed with CB.

Table 5
Trioviglycerot class composition of g high-stearic high-oleic sunflowsr olis
(HSHO 1), compared with pracipiiates obialned from the same oif by dry
fractionation (50 1) or solvent fractionation (8H 1),
& = szturaled fatty acid, M = monoengic fally acid  and
D = dienoic falty acid, U = unsaturaled fatty acid.
Trigeylglyoerol class content {36}
HESHO 1 801 SH 1
5B 8.0 32.8 78.0
Shikd 47.2 351 12.1
508 0.7 0.8 .8
SO/ 5.4 4.1 1.0
SDD <. <01 <{3.1
hahARA 31.8 22.8 §.3
MARAL 52 3.8 1.0
MDD 4.8 G5 {3, 1
BUE 8.6 33.4 THE
S 52.6 38.2 134
UL YR 27.2 7.3

The fat of the invention can be produced from any type of high-steasic
high-oleic sunflowsr ofl, maintaining similar TAG composiions and melting
profiles. Using oils with higher conienis of slearic acid do not changs
significantly the composition of the steanns resulling from dry or solvent
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fractionation. Theretore, Tables § and 7 show the TAG composiiion of siearing

ragulting from high-stearic high-oisic oil containing & higher level of stearic acid

(HSIHO 2}, This off reached a leval of the TAG S10St of 7.5%, vielding stearins

sirnifar in composition {o those from the ol HBIMO 1.

Table §
Tracylglveerol composition of a high-sigaric high-olefc sunflower oils
{MSIHO 2}, compared with precipifales oblained from the same ofl by dry
fractionstion {80 2} or solvent fractionation (SH 21
P o= pamiic acid, St = stearc ackd, O = olsic  acid
L = lincleic acid; A = araguidic acid; B = behenic agid.
Triacylglvcerc! comtert (94)
HSHO 2 802 SH 2
ROPR 8.7 6.7 0.8
PO 4.7 £.8 107
RrGO 9.2 f.4 1.2
FOL 3.8 07 <1
PLL <81 <81 <.
05 7.4 Paciy BY.5
S0 34.4 25,2 8.5
St 1.1 0.8 0.4
Q0o 235 18.8 ‘ 2.5
51040 35 28 0.5
0L 3.1 2.2 0.3
L .1 0.3 =31
AR 1.8 3.7 8.0
OOA 3.4 2.4 .5
DA <31 <03 83,1
BOS 1.5 T 4.3
0B 8.1 3.9 0.7
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Table 7
Triacylgiyeerol class composition of a high-stearic high-olsic sunflower olis (HSIHG
&3, compared with precipiiates oltained from the same off by dry fractionation (8D
2} or solvent fractionation (8K 2).
8§ = satugted fatly  acikd, M = monoencic  fafly  acld  and
0 = disnplc fatly acid, U = unsaturated fatty acid
Triacylglycarol class content (34)
HSHG 2 sp2 Sk 2

ShAS 188 378 &7.1

S 52.% 3858 8.2

808 1.1 8.8 0.4

S0 4.3 38 0.8

S0 (.1 <0.1 (.1

MMM 23.5 16.8 28

MBMD 3.1 2.2 0.3

MDD .1 0.3 <1

SR 1.0 384 §7.5

SU 58.4 425 8.5

LU 287 181 3.2

The high melting point stearing obtained from high-stearic high-olsic
sunfiower oils by fractionation conslitute the fat of this invention and are
aspeacially approprigle for confectionary uses. This fat has higher lsvels of zolids
than other confectionary fals having a similar contert of disaturaied
triacyiglycerois due {o the high cortent of SIO81, and mainly of AOSE and BOSE,
but kesping a melting interval adsegquate for confectionary.

Since these sizaring are frans-free fatty acids, they can be used for the
production of confeclionary preducts and chocolales alone or mixed with CB.
The fais of the invention are fully compatible with CB, producing no autectics,
nor any decrease in the melting point of the final mixture when mixed with OB,

The fats of the invention are siable and do not contain finclenic, tauric or
myristic acids in percentages higher than 0.8%, preferably nol highsr than
(3.3%, more preferably not higher than 0.1%, of the tolal fally acids. ‘
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The invention will be further illusiratad In the Examples that follow. In the
Examples reference is made {o the Figure 1 which shows the solid fat cordant of
dgifferent blends of cocoa bulier and the fat SH 5 {Tables 18 and 18) at diffsrent
temperatures {520 {-B8-3, 150 {~3-}, 250
{(~C3-Y, BORG (W), 38%C (&) and 40%C (@),
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EXAMPLES

EXAMPLEA
1. Plant Material

High-stearic and high-cleic sunflower zeeds as  described in
WOUN 74470 or in Pleite, R, et al. {Journal of Agricuttural and Food Chemistry
2008, 54: B383-9) were used.

2. Extraction of the off

Sead ol was extracled using a continuous ol press. Batches of il were
extracted and then refined. Since these olls displayed a low condent of
phosphate they weare nol degummed. Hemoval of the excess of free fally acids
was carried out by neutralization with 127 Baumé (218 M) lve at 15%C for 40
i, Soapstucks were removed by centrifugation and the ofl was then water
washad. The next step was oil bleaching by treatment with aclivated bieaching
clay (1% wive st 70%C for 10 min, Finally the oll was deodorized by applving 3%
steam at 200%C for 3h under vacuum,

3. Analysis of TAG

The composition of TAG molecular species was caried out by gas
chromatography of the purified TAG in an Agilent 8880 gas chromatograph
using a 30 m. Quadrex aluminum-clad bonded methyl 85% phenyl silicone
capiitary column, 0.25 mm LD, 0.1 micron film thickness, hydrogen as the
carrier gas and FID detecior, according to Fernandez-Mova et al. d. Agr. Food
Chem. 2000, 48, 764-788.

EXAMPLE 2
1. Dry fractionation of high-stearie high-oleic (HSHHO) sunflower ol

HEHO 1 and HBHO 2 ofl (Tables 4 and 8) withou the addition of any
solvent were lpaded into a jacketed reactor. The oil warz heated to 40%C with
continuous slow sliring (30 rpm). Than the ol was cooled to 18%C decreasing
the temperaiure from 40°%C using a linear ramp of 2h. Seeding was performed
by adding tempered stearin crystals obtained from previous fractionation. These
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stearin crystals were obiained from pravious stearin fractions by termpering or
pre-orysialiization at temperatures of around 20 1o 24°C for 24 hours.

Crce at 19°C the ofl temperature was kept constant with continuous slow
stirring {10-30 rpm} for 30h. Thereatter, the white siearin precipitate formed was
fitered at vacuum using a jacketed firation plate and miracioth tssue
{Cablochem) as the filtrating media. The precipiisie was let to drain al vacuum
for 2 exira hours to remove the olein entrapped infe the precipitate. The

(%3]

repulting stearin displayed an incremenisd amount of disaturated TAG with
respedt to the starding ol (Teble 8). An sguivalent increment was observed on
10 iotal disaturated classes of TAG (Table 8).
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Table 8
Triacvigivoeral composttion of a high-stearic high-olelc sunflower oil (HEHHO 1),
compared with a precipitate oblained from the same ofl by dry fractionation st
1820
{80 3k
F o= paimitc scd, St = steade acd, O = osic  acid
L = linolele acid; A = araquidic agid; B = behenic acig
"“"enmga,::@s‘c‘ gontent (36
Triatyiglyosmol HEEHO S 3
POP 0.4 0.5
POt 27 8.2
POQ 7.8 4.7
POL 1.0 .7
PLL <0.1 «{.1
R 813 4.4 24.2
SO0 33.0 23.0
St 8.7 1.0
OO0 318 20.8
SIOL 4.4 35
Q0L 52 3.3
ot 0.8 0.4
AOSE 8.8 33
OOA 2.8 1.8
OLA <{.1 {11
BOST 8.7 3.5
Q08 3.7 2.8
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Table 9
Triacylglycerol class composition of a high-stearic high-oleic sunfiowsr oils
HSHG 1), compared with precipiisies oblained from the same ol by dry
fractionation {80 31
8 = saturated falty acid, M = moncencic fatly acid and D = dienoic fatty agld, U =
unsaturated fatty acid
Triaoyighcerol class content (%)
Triacyighyceral HSHO 1 S 3
SMS 8.8 7.7
Shikd 47.2 325
shs 6.7 1.0
BOM 5.4 4.2
SIElN <. 0.1
MMM 3.8 208
haRAD 5.2 3.3
MDD 0.8 0.4
SUs 8.8 38.7
SUU 52.8 36.7
LU 7.8 24.5

2. Dy fractionation of high-stearic high-oleic sunflowsr off in a pifot plant.

Arn amount of 10L of high-stearic high-oleic off was loaded in the
crysigliizer of g orystallization pilot plant from DeshMet Ballestra. The ofl was
heated to 40%0 and then temperature was ramped 1o 1820 for 2 h with slow
stirring (10 rpm). Once the ol reached 18%C, sesding was performed with
tempered stearin orystals oblained from previous fractionation, and was kept at
thal temperature for 30h,

Thern | was fed to g press filter tharmostatized at 18%0C and sndowed with
g nvion or plastic fiilrating membrane by increasing the pressure inside the
crystailizer to 2 bar with pressurizad air. Once the press filler was filled with
stearin orystal, the connection with the crystallizer was clozed and the cake was
squeszed by incressing the pressure into the press filter, firstly by applying
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prassurized air up 10 5 bar and then pumping manually water into the piled plarg
pressure oircult up lo 30 bar for 2h. Finally, pressure was released and the
stearin cake was collected from the filter,

Results from fractionation are shown in tables 10 and 11, They wers
similar to that found in the laboratory scale experiments, with entichments of 4-8
times of the content of SKOSH and disaturatad triacyigiveerols, which makes this

fat closer to confectionary fats than the initial off,
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Table 18
Triagyighycerol composition of 2 high-sigaric high-clar sundlower ol (HBHO
1), compared with a precipiiate oblained from the zame ofl by dry
fractionation at 18%C in a plot plant (8D 43
P = palmitic acid, 5t = stegric aold; O = gleic  acid
L = linoleic acid; A = graquidic acid; B = behenic ol
Tdaoyiglveerol coment {96}
Triacyiglvoers! HEHO 4 804
POP 0.4 0.8
PO 2.7 6.3
PO 7.8 5.5
POL 1.0 R
PLL {3, <31
TR 4.4 21.8
SHE W 33.0 237
SiLSt 6.7 0.8
00 31.8 218
SHOL 4.4 3.4
0L 52 2.0
i 4.8 2.5
AT 8.8 3.2
QOA 2.3 2.4
LA BN <31
B8 87 33
OB 37 2.8




[#3}

ot
i

WO 2011/048169 PCT/EP2010/065842

Table 11
Triscyiglvoeral class composition of a high-stearic high-oleic sunficwer olg (HSHD
1), compared with precipiiales oblained from the same off by dry fractionation &
18%C in a pilot plard (B0 4},
8 = saturated fatly  acld, M s monoenoic  faily  ackd  and
B = diencic falty acid, U = unsaturated fatty acid,
Triaoyiglycerol clags content (%)
Triaoylglycerol HSHOC S04

SMS 8.8 34.8

Shat 472 342

208 0.7 0.8

SDM 54 4.2

SDD XUN <1

MM 31.8 2.6

MBAD 5.2 2.0

MDD 0.8 2.5

SUS 8.8 35.8

SUY 528G 384

LU 37.% 6.1

EXAMPLE 3

1. Solvent fractionation of high-stearfc Wgh-olaic surfiower oil

Bolvent fractionation involves the mixing of high-stearic and high-oleic ol
with an organic soivent, codling down the resuliing micelles, growing solid
crystaiz and filtering the solids gt vacuum. The resuiling stearin cake s washed
with fresh solvent io remove the olein entrapped in i Solvent fractionation can
be fuliifed with different solvents including hexane, acsione or etind ether. In
the present example high-stearic high-olsic ofl HSHHO 1 was dissolved in an
equal volume of hexane. Resulling micelles wers setf in 8 water bath at 00 and
520 for 88h, then the precipitate was filtlered and washed with fresh hexane at
00 or 5%C respeciively. Stearing were finally distilled 1o remove the solvent and
characterized.
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Tables 12 and 13 show a series of stearing obiained from HSHOY ol by
fractionation with hexane at different iemperatures. Solvent fractionation
increased the content of disaturated TAG by sevaral fold, giving place to the fat
of the invention, which presents high levels of disaturated TAG, with contents of
ACSt and BOB! higher than 3.2 and 3.3 respectively. These fals wers
appropriaie for confectionary uses, displaying high levels of disaturated TAG.
They are healthy, free of linolenic acid and can be prepared from HSIHO
sunflower oil.
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Tabis 12

Triacyigiveered composition of a high-stearic high-oleic sunflowsr off (MSIHOT},
compared with stearine obtained from the same ofl by scivent fractionation with
hexane al a temperature of 080 [(8H 3} and 5%C (SH4).

P = palmitic acid, 8t = stearlc acid O = cleic ackl
L = linoleie acld; A » araguidic acid; B = behenic acid

Triacylglyosrot goamposition (%)
HEMHO 1 SH3 Sk 4
POP .4 0.3 0.8
POST 2.7 13.4 1.0
PO 7.8 2.7 1.6
POL 1.4 0.2 8.1
LU «0.1 <Q.1 <01
B A £.4 37.3 5.8
S0 33.0 154 8.9
S5t 8.7 0.8 8.8
00 318 18.8 8.3
SHOL 4.4 1.8 1.0
OO0 5.2 1.8 1.6
OLL 0.8 <01 i}
A0S .8 8.3 8.8
OGA 2.8 1.1 8.7
L& <01 <{.1 <{.1
BOSt 07 X 85
GOB 57 7 0.8
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Tabls 13
Trigoyiglveerol class composition of @ high-stearic bigh-oleic  sunflowsr off
{HE&HON), compared with siearing obigined from the same off by solvent
fractionation with hexane at a temperature of 0°%0 (SH 3} and 5%C (8H 4.
8 = sawraled fatty ackd, M = moncencic fatty acid and
0 = dienci: fatty acid, U = unsaturated fatly acid
Trinoviglvosrot class composiion (3%)
HEIHO 1 SH 3 SH 4
SKS 8.8 54.8 78.0
Shaid 47.2 208 121
s08 0.7 <0.1 E <0.1
SOM E4 55 3
SoD <. <3 =<9
Mivikd 31.9 ; 0.5 8.3
MWD B3 TE 5
MDD 0.8 <0.1 <1
SUs 8.6 §4.8 79.0
SUIU 52.8 228 13.2
LI 378 2.0 7.3

EXAMPLE 4
1. Soivent fractionation of high-stearic high-oleic sunfiower oif stearins

The fat of the invention is prepared by fractionation of HEHO sunflower
oils. Altarnatively, stearing obtained by dry fractionation or sohvent fractionation
can be enriched in disaturated TAG by further solvent fractionation.

A stegrin ohtained by dry fractionation from HBIHO sunflower ofl as
described in Example 2, was dissolved in 8 volumes of acelone. These fat
micelles were then cooled down to temperatures of 10 or 158%C, in this moment
seeding with appropriated tempered slearin crysials oblained from previous
fractionations was performed and the micelles kept al this temperature for 48h.
Than, they weare fillered &t vacuum in filtration plates set info a cold room using
miracioth tissue as the filiration medium. Precipitates were washed with fresh



WO 2011/048169 PCT/EP2010/065842
26

solvent to remove the remaining olein entrapped within them and finally distilled
at vacuum,

The step of solvent fractionation increased the content of disaturated
TAG of the starting stearin of the example, especially St0O81, AOSt and BOS,
making and reaching & otal content of TAG with the general siructure SUS up
o 79.3% (Tables 14 and 18). This fat is appropriate for confectionary, since |
presents a high level of disaturated TAG. This fat is free of linclenic acid and is
fully compatible with CB.
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Table 14
Triaoyiglveeral composilions of g stearin prepared from high-stearic high-oieic
surfiower fat (S0 8), compared with stearing obiained from the same fal by sobverd
fractionafion with acetone at 1080 (BA 1} and 15°%C {SA 2.
P = palmitic acld; 5 = stearic aolkl; © = oleis acid; L = inoleic ackl; A = araquidic anid;
B = behenic acid
Triaoyigiyeerol composifion {S)
8885 SA A 542
POP 0.5 0.6 0.3
POSt 4.1 8.1 77
POO 8.7 3. 1.2
POL 0.8 0.4 0.1
PLL <, 1 <} <1
S5t 128 33.7 5¥ .8
S0 285 15.7 8.8
St g.8 14 8.7
e Z8.0 12.7 51
0L 4.3 2.5 0.8
O0L a5 23 1.4
OLL 3.4 0.3 3.
AGSE 1.7 54 7.7
O0& 2.3 1.4 0.5
LA, i (3.1 <.
BOSE 1.8 5.3 5.8
OOR 2.8 2.3 ( 4.8
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Tabis 15
Triacyiglycerol class composition of & stearin prepared from high-stearic high-olgie
suntiowsr fat (8D 8}, compared with stearins obtained from the same fat by solvent
fractionation with acetong at 10%C (S84 1) and 15%C (B4 2).
8 = salursted fatly ackd, M = moncencic fatty acid  and
D = dienoic faly acld, U = unsaturaled fatty acid
Triacylglycerol class composition (%)
SDS 841 BA 2

SME 208 58.2 78.8

ShiM 41.2 22.4 13.2

S0 0.8 1.1 0.7

SO 4.8 .8 1.0

sSbh «fh1 <{3.1 «8.1

MM 28.0 187 5.1

MMD 3.8 2.3 1.4

MDD 0.4 0.3 <.

8US 216 59,3 79.3

S 48.0 253 14.2

UL 32.3 18.3 6.5

EXAMPLE 5
Fractionation of high-stearic high-ofeic sunfiower ol at different temperatures
The compositions of the different stearing obtained by fractionation of
high-stearic high-oleic sunfiower olls are different according 1o the conditions
used in this process. Thus, It is possible 1o oblain stearing with different
characteristics and melling profiles muodifying the conditions of oit fractionation,
it the case of dry fractionation it s possible 1o accelerate the provess by
codling down the ofl to & lemperature low enough to induce a quick formation of
crystal nuciel {(nucleation temperature), which usually rangsd between 210 5 20
below the final crystallization temperature. After this slep of nucleation the ol
was warmad up 1o the final orvsiallization temperature for 20 1o 50 h. Then,
stearin was filtered in g jacketed Buchner funnel and antrapped olein removed
applving vacuum. The nuclealion femperature and time affected the fingl
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composition and yisld of the stearin, as # did the final fractionation temperature
{Tabie 18).
The lsvel of saturated fatly acids in the stearine oblained al higher
temperatures increased at expenses of lower vields of precipitate. Lower

nucisation temperalures gave place 1o stearing with lowsr levels of disaturated
TAG although they accelerate the whole fractionstion process.

Tahis 16

Ranges of composition of disaturated frincylglveercls and iracyigveerol classes in
stearins resulling from dry fractionation of HSIHO 1 off {Table 4) at different fingi
temperatures. The differences in stearin composition within sach temperaiure are due o
different nucleation conditions.

P = palmitic acid, 8t = ssarc  acikd, O =  olsic add
A = araguidic acid; B = behenle acid. 8 = saturated fatly acld, U = unsaturated fatty acid.
Final crystatiization temperaturs
Triacylglycero! content rangs (%)
1708 17.55C 18.55C 18.0%C
SI0St £5.8-12.8 87188 9.8-23.7 12.6-24.2
S0P 3.0-4.3 3.0-5.8 3.5-6.8 4.1-8.2
ALSE 1.1-1.8 1.4-3.0 1.5-3.4 1.7-3.3
BOSt 1.2-2.1 1.1-3.3 1.5-3.4 1.8-3.5
SUg 12.8-22.0 12.2-314 16.7-38.6 20.8-38.8
SUY 51.7-48.5 51.2-41.3 50.1-38.6 46.7-36.7
WU 358.6-31.8 38.2-27.3 38.1-24.7 325212

in the case of sehvent fractionation the final composition of stearing
change in functions of the conditions in which the orystaliization is carried oul. In
the case of solvert fractionation the parameters that are usually modified are
the temperature and the amount of solvent that is added to the ofl,

Data corresponding to several fractionations with hexane are shown in
Table 17, In these fractionations, oills were mixed with different volumes of
hexang, in proportions that varled from 28% to 75% of oif In the final micelies.
Cil-hexane mixtures were cooled down 1o 0 or 5%C for 72 h and filtered in a
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Buchner al vacuum, The stearing ware then washed with fresh haxane & the

fractionation temperature. Finally they were distiied o remove the solvant io be

characterized,
Fractionation af higher termperatures yields stearing with a higher content

(]

of dissturated TAG &b expenses of yield and recovery. A similar effect was
ohserved al increasing the amount of hexane in the fractionation mixture, Thus,
micelies containing more hexans give place 1o stearing with higher disaturated
TAG content and higher meliing points than micelies with a higher conceniration
of oil. Furthermore, adiusting the fractonation conditions, HSHHO 1 and HSIHO
19 2, produced fractions with simtlar compaosition. Thus, the initial stearin content of
the starding off does not substantially influence the cuicome of the fractionation.
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Tabie 17
Hanges of composition of disaturatad tiacylgiveerols and triacyigiveerel classes in
stearing resulling from fractionation of HSIHO 1 and HSIHO 2 (Tables 4 and &) with
hexane af different temperatures. The differences in stearin composition within each
tfemperature are due to different proportions of hexang in the fractionation miktre,
Thay varied from 25 {0 78% oil iIn the final miceliss.
P = paimitie aclkd;, 8t = steaic adid O = uisle  ack
A = araquidic acid; B = behenic acid. § = saturated fatty acid, U = unsaturated fatly
acid
Dismiurated acyighycerc! range (%)
HEHO HBtHO2
0%C 5 Qe 8¢G
S108 11.7 =575 157 - 528 30.7 - 45.8 28.0-53.2
StOP 8.2~ 11.0 85-11.0 14.3 131 2.1 -84
AQSL 20-78 27 -89 8174 E3-7.8
BOSt 1.8 8.8 2880 88-838 5.6~ 1058
SUS 22.4 - 85,9 283748 58.86~77.4 52.4 -91.8
SUU 53.8~9.8 43,3 ~13.2 288173 33883
Ut 23,7 - 4.4 28.0~7.3 10,4583 13.7 2.0
EXAMPLE®

Determination of melting infervals and contents of solids by differential scanning
calorimelry

Uifferential scanning calorimetry or DSC is a thermcanalytical technicue
in which the difference in the amount of heat reguired to increase the
temperalre of a sample and reference are measwred as a funclion of
temperature. This technique aliowed determining the meiling interval of different
fats and stearing. Furthermore, the contert of solids of the fat at different
femperatures was caleulated by integrating the heal flow signal. The melting
mrofiles of the fats were determined by differential scanning calorimetry {(DSC) in
a Q100 scanner {TA instrumenis, New Castie, DE, USA), Resulls wers
orocessed using the TA analysis software provided by the manufacturer. This
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instrument was calibrated by using metallic Indium {melling point 188.6 °,
AHe=28.45 Jg) prior to use. Samples were prapared by transferring amounts of
the meited olis and fat fractions of § 1o 8§ mg o aluminum pans and weighting
them in a precision microbalance (Sartorius MEP Microbalance). Pans wers
then sealsd and submitted o calorimetric balance, An emply sealed capsule
was used as the referencs.

To study mealting profiles, samples were Kept at 90%C for 10 min. o
destroy any previous structure; then samples were coolad o 0°C for 30 min.
and kapt at 52C during 24h. Finally, they were transterred o an oven at 26%0C fwr
48h. Samples were loaded in the calorimeter &t 20°C, lemperature was quickly
decreased to -40%C and then it was increased to 0% at a 10%C/min rate. Solid
fat contents (SFC) were determined by continuous integration of the DSC
melting curves using the TA universal analysis software.

Gifferent stearing prepared by dry and solvent fractionation from different
high-stearic high-oleic olls were analyzed by DEC and compared with standard
cocos butter. The composition of these {ats is shown in Tables 18 and 18.
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Table 18
Triagvigivoero! composition of differeni stearing preparved by solvent fractionation
from high-stearic high-oleic oils.
F = palmitic cid; B = glesrc acid;, O = oeic acid
L = finolsic acld; A = araguidic actd; B = behenic agid
Triacyighyeerol composition (3%
S48 3 A4 | BHMB | BAS SA 2 SHB M7 SHE

POP 1.0 0.8 1.0 8.7 0.3 8.3 0.3 0.4
POST | 187 &.8 13.8 18.3 7F 8.5 7.2 74
PG 38 4.3 3.0 1.1 1.2 1.2 0.7 0.2
POL 0.3 0.8 8.2 0.2 0.1 0.2 3.4 <fh 1
BHIBL D 358 32.5 38.8 56.0 57.8 85.3 87.3 4.3
S0 | 18B 201 14.4 §.2 8.8 4.7 3.7 1.5
S5t 1.0 0.9 2.0 8.5 0.7 @ 4.2 <31
OO0 1 132 17.1 £.1 3.8 8.1 4.1 2.8 0.8
S0 1.8 25 1.8 0.6 0.8 0.4 2.1 <{.1
OOL 1. 2.3 0.8 0.8 1.4 0.5 3.4 «0.1
CHL ¢ Q.2 <21 0.4 (.1 3.4 «fh 1 ={.1
foteiny 4.4 3.2 8.8 7.4 7.7 7.8 7.4 T4
COA 12 1.6 1.1 0.3 0.8 0.5 0.7 4.8
BOSt 4.4 3.3 7.8 8.4 54 8.2 8.3 8.8
o0 1.7 2.3 1.8 1.8 4.6 0.8 0.5 14
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Table 19

Trinovighvoarol classes composition of different stearing prepared by solvend

fractionation, S& is solvent acetone and SH i3 sohvant hexane, from high-siearic high-
oleic olfs.

5 = saturated  fetly aclkd, M =  monoenols  fally  acld  and
D = dienpic fally acid, U = unsalurated fatty soid

Triaoviglycerol class composition (%)

SA 3 SA4 SHE 5A 5 &A2 SH & 8H 7 SHB
SRS 58.3 48.2 £9.3 84,7 78.8 87.2 90.4 8985
SN | 224 28.3 20.3 9.4 13.2 7.4 58 3.7
SDS 1.0 3.8 2.0 0.5 0.7 0.1 0.2 <0, 1
SOM 2.1 3.0 1.4 0.8 1.0 0.8 0.5 =01
SDD .1 <3 <31 <{.1 <31 <1 <1 <{.1
MMA | 132 1701 8.1 38 5.1 4.1 2.8 0.8
MMD 1.8 2.3 .8 0.8 1.4 [ER 0.4 <{.1
RO 8.1 0.2 «f1.1 .4 <01 <. <1 {11
SUs G603 48.1 71.3 852 78.3 B7.4 92.8 88.5

SUU 24.5 31.3 21.7 I0E 14.2 8.0 6.1
LU 18,1 19.8 8.8 4.5 6.5 4.6 3.3

of o
3t i

Confectionary fals require s high level of dissturated TAQ to achisve the
necessary properties involving high levels of solids, which make these fal brittle,
and a guick melling interval. This profile is displayed typically by OB {Table 2)
as it is shown in Table 20,
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Table 20
Comtent of solids af different tomperatures of stearins obtained by solverd
fractionation from high-staaric high-oleic sunflower. {For composition see Tables 18
and 18},
Temperaiure (20 Solid content (%)
ag 32580 3G 37.8°%C 408
SA 4 38.8 25.8 10.5 2.1 0.0
SA 3 50.0 358 17.4 4.3 0.2
SH 5 57.5 422 26.7 14.3 8.3
SaZ 82.1 74,4 52.7 23.1 8.4
BAS 8.8 88.0 45.8 17.5 35
SHE 81.3 85.0 82.8 288 4.4
SH7 58.0 7.5 82.0 328 1.0
SH 8 4.5 g1.6 B2.2 4£7.8 15,4

Fals with & lowsr content of tolal disaturated TAG displaved similar or
something lower conlents of solids than OB al temperatures around 304C {54 3
and SA 4. However, these fats kept high solids contents at these lemperatures,
and their melting behavior was similar 1o OB af temperatures higher than 30%C,
due to the presence of the high meliing point TAG AOSE and BOSH When the
high-stearic  high-oleic sunflowsr siearins displayed similar content of
disaturated TAG than CB (8H 5 and SA 5} they displaved highsr content of
solids than OB provided these fats containg TAG of a high meilting point such as
ADSt and 8081 Surmlower fats with higher content of disaturated TAG
displayed a bigger percentage of solids and more slevated meliing intervals,
betwsen 35 and 40°C, but were fully compalible with GB, so they can be used
in blends with CB {o improve the charactesistics of confectionary at high
femperatures. The content of solids at different temperatures of fraclions in
Tabie 20 corrslated wsll with the 3MS content.

Solvernt fractionation of high-stearic high-clele sunflowsr oils 8 an
sfficient way 1o produce high melling point sunflowsr fats. Amongst diffsrent
solvenis, acelone was especislly appropriate because # induced a quick
precipitation of the stearin al termparatures ranging 10-15%C., Depending on the
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starting ofls, the ralic olfsolvent and temperature stearing with different TAG
composition were oblained. All these stagring wers in the high range of
digaturated TAG content (67-82%, Tables 21 and 22).

Table 21

Triacylglyosrol composition of different stearins prepared by fractionation with
acetone from HEHO 1 (Table 4, 54 8§, BA& 11, BA 12} and HSHO 2 (Table §, SA Y,
B& 8 SA 8 SA 10) high-slesric high-oleic olls. Fractions corresponded o

fractionations at 10 and 18%0 using diferent cilfscivent ratios.
Poos  palmitie acid;, B8t = stearic ascld; O = olelc acid
L = finolaic ackd; & = aréquidic acid; B = behenis acid

Triscyighyoerol composition {36}
SAB SAT Sh 8 SA& G S& 10 8A 11 58 12
POR 0.7 Q.8 1.0 0.8 0.8 .7 8.7
POt 1.8 12.5 13.8 14.0 18.8 11.7 11.8
POG 2.5 3.0 2.7 2.3 1.8 1.5 1.4
POL 0.2 0.3 4.2 0.2 0.1 a1 1
S8 42.8 3.5 41.4 £3.7 855 §3.7 532
SO0 13.8 14.7 13.8 121 8.8 8.8 &.4
SilSt 7 Q4.7 ¢.8 0.7 0.8 3.3 0.8
GO0 0.4 8.2 7.3 6.3 4.8 55 5.4
SHOL 2.0 1.4 1.4 1.9 0.8 .8 0.5
G 1.7 1.0 0.8 o 5 6.8 0.8
OLL <01 (3.1 <01 <{3.1 <{.1 <1 <04
Jitelotd 5.8 8.9 5.8 7.4 8.1 7.4 T2
GoR | 44 13 1.0 G 10 08 6.5
BO& §8 | 17 74 R 8.4 8.1 78
(8182 1.7 2.0 1.7 1.8 1.2 1.2 1.1
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Table 22
Traoylglyesral class composiiion of different stearins prepared by fractionation with
geetone from HENG 1 {Teble 4, SA §, SA 11, 84 12} and HEHO 2 (Table §, SA 7,
SA B, SA 8, 5A 10) high-stearic bhigh-olsic olls. Fractions corresponded 1o
fractionations  at 10 and 188  using  different  olfsclvert ratios.
& = satureted falty acld, M =  moncenole  falty  acid  and
D = disnoic falty acid, U = unsaturated fagly acid
Triacyiglvcerol class composition (%)
8A8 SAT SA S 8A G SA 10 SA 11 SA 12
BME 85.9 87.5 701 74.1 78.3 BOS 80.5
Shidd 19,1 21 19,3 168.8 13.8 11.7 11.4
SD8 0.7 0.7 .8 0.7 0.8 0.3 0.8
SOM 2 14 1.4 1.1 6.8 .8 0.8
SBo <31 «.1 <. <81 <£3.9 £} {1
RAMM 0.4 8.2 7.3 8.3 4.8 55 54
MBD 1.7 4 0.8 0.7 4.8 0.8 0.8
MDD <31 <{.1 ={3.1 <01 <. <01 <G4
SUS 6.8 68,2 T8 748 72.8 80.8 81.3
S 211 2.4 20.7 18 4.7 12.5 12.3
LHA 124 8.2 8.1 7 5.3 &.4 &2

Onece again, the higher the levels of disturated TAG, the higher the

contsnt of solids of the corresponding fats (Table 23). All these fats displayed
conterds of solids higher than cocoa butter at temperaiures higher than 3080
although some of them conlained less saturated faily acids. This sffect was
caused by the presence of TAG like A0S and BOSY, which display melting
points higher than those of the disaturated TAG found in CB. These fats were
fully compatible with CB, so they can be used in blends with B to improve the
characteristics of confactionary at high temperatures.
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Tabie 23
Content of solids at different femperatures of sisaring prepared by Factionation with |
acetone from HBIHO 1 {(Teble 4, 34 §, BA 11, S& 12) and HSIHO 2 (Tahls 8, SA 7,
84 8 SA 8, SA 10) high-steaddc high-oleic ofls. Fractions correspondsd (o

fractionations at 10 and 15%C using different ol/sclvent ratios.

Ternparature (*CYSoiid condent (%)

DG 32,58 358G 37.55C 405
S&7TF 58.3 43.2 28.2 6.7 8.1
SA S 57.2 45.2 3.8 193 8.7
SAE 811 BB B4s 75 113
BA9 £4.1 50.8 3583 20.7 10.3
SA 10 700 85.7 38.3 22.4 11.2
Sa 1 718 57.8 40.0 23,8 1.8
S4 12 74.8 823 45.8 281 14.8

EXAMPLE7
Studies of compatibilily of the fat of the invertion with ©,

Sometimes fats used as allematives 1o OB like lauris and hydrogenated
fats produce sutectic mixtures, in which the meliing interval of the fal blend is
tower than that displayed by both fals separaisly.

To siudy compatibilty of the fat of the invention with CB io produce
improvaed confectionary fats, both fats were melted and blends of different
proportions were prepared. Thereafter, the solid content of the blends was
detsrmined by differential scanning calorimelry as descoribed in example 8. Tha
tats used in this example were CB1 {Table 2) and SHE, which composition is
shown in Tables 18 and 18 The lines coresponding 1o solid fat content at
constant temperatures (Figure 1) were parallel and did not show the presence
of any eutectic, which means that the fal of the invention is fully compatible with
conoa bulter and i can be used o be mixed with OB in any proporiion to
prociuce confectionary fats with improved cheracterdstics, These fats, uniike
other CB alternatives are healthy because they are free of medium-chained and
trans fafty acids. Moreover, they have very low saturates in sn-2 position and
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can be oblained from a sunflowsr mutant that can alse be grown in countries
with temparate climate,

EXAMPLE B
Preparation of & chocolate bar with the fal of the invention

The fat of the invention can be used for preparation of all classss of
carfectionary products. In the present example a chocolate bar was prepared
using a recipe available in Hlerature {(W. O. Trebor “Chocolate and
corfectionary”, 1850}, The following ingredients were used:

34.8 ¢ fal SHS

21.8 g chocolate powder
434 g sugsr

(.3 g soy lecithin

The fat was melted and kept at 80%C, Al this temperature the soy lacithin
was added and the midure was homogenate. Aflerwards chocolate powder and
sugar were added with continuous manual stirring. The resulting midure was st
o cool down 1o 25%C, Then it was slowly heated again (o 30°C with soft stirring,
and it was finally poured in a appropriate cast. The mixture was let to cool at
room temperature overnight and chocolate bars with good palatability and
organcieptic characteristics were obtained.

This recipe could be made with equally gond results with other fals
mentioned in this patent application or blends of these fats with cocos butter in
any proporiion,

EXAMPLE D
Freparation of a chocolate bar with a mixture of the fat of the inverion and
palm mid fraction

The fat of the kwvention can be mixed with other fats to produce
confectionary products of appropriate properties. Thus, palm mid fractions are
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tate prepared from palm off by dry fractionation. These ususlly have low
contents of polvunsatursted and trisaturated TAG and high contents of the
disaturated TAGs POP and POSL These fals are usually mixed with tropical
fats rich in stearie acid for the production of confectionary fats. In the present
example we prepared a chocolate bar using a midure of paim mid fraction with
one of the fals of the invention oblained by fractionalion with acefone.
ingredients used were:

13.6 g palm mid fraction
207gfatSA2

21.8 g chocolate powder
43.4 g sugsr

3.3 g soy lecithin

The chocolate bar of the example was prepared in a similar way as
described in Example 8 The chocolate made with this Tat mixiure displayed the
expected aspect and fexture, with good organcleptic properties.

EXAMPLE 10
Preparation of a chocolate bar with & mixture of the fal of the invention, palm
mie! fraction and cocos bulter '
European laws allow the addition of a maximum of §% of non-lauric,
frans-free fats compatibie with CB to chocolate. The claimed fat is free of lauric
arwd rans fatty acids and it is fully compatible with CB. In the present exampile a
chooolate bar was prepared using cocoa bulter and a 5% of a miure of palm
mid fraction with one of the fats of the inveniion obtained by fractionation with
acetone. Ingredients used wera:

32.8 g cocoa butter

104 gfat SA 2

0.7 g palm mid fraction
21.8 g chacolate powder
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43.4 g sugar
(3.3 g soy lecithin

The chocolate bar of the example was preparad in a similar way as
& described in example 8. The chocolale made with this fat mixlure displayed the
texture and organoleptic properties expecied In a standard chocolate.
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CLAIMS

1. Solid sunflower fat comprising in its
triacylglycerol fraction between 49.1% and 95.5%
triacylglycerol of the general formula SUS, between 32.5%
and 74.3% triacylglycerol of the general formula StOSt,
between 3.2 and 8.1% triacylglycerol of the general formula
ACSt and between 3.3 and 10.3% triacylglycerol of the
general formula BOSt and comprisgsing between 0 and 0.5%
linolenic acid, wherein the fatty acids in positions sn-1
and sn-3 of the glycerol are the two external characters in
the triacylglycerol formula, S represents a saturated fatty
acid, U represents an unsaturated fatty acid, St represents
stearic acid, O represents oleic acid, A represents

arachidic acid and B represents behenic acid.

2. The =so0lid sunflower fat as claimed in

Q

laim 1,
comprising between 39.9 and 74.3%, preferably between 45 and
74 .3%, more preferably between 50 and 74.3% of the
triacylglycerol of the formula StOSt.

3. The solid sunflower fat as claimed in any one of the
claims 1 and 2, comprising between 4 and 8.1%, preferably
between 4.5 and 8.1% of the triacylglycerol of the formula
AOStL,

4. The solid sunflower fat as claimed in any one of the
claims 1-3, comprising between 4.5 and 10.3%, preferably
between 5 and 10.3%, more preferably between 6 and 10.3% of

the triacylglycerol of the formula BOSt.

5. The solid sunflower fat as claimed in any one of the
claims 1-4, characterized in that it has between 39.9% and

74.3% StOSt, between 4.4% and 8.1% A0St and between 4.4% and
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10.3% BOSt.

6. A solid sunflower fat as claimed in any one of the
claims 1-5, characterized in that it has between 42.8% and
74 .3% StOSt, between 5.8% and 7.4% A0St and between 5.8% and
8.3% BOSt.

7. A solid sunflower fat as claimed in any one of the
claims 1 -6, characterized in that the oil has a solid fat

content of 38.9 to 94.5% at 30°C.

8. A solid sunflower fat as claimed in any one of the
claims 1 -7, characterized in that it is obtainable from

high-stearic high-oleic sunflower oil by fractionation.

$. A solid sunflower fat as claimed in claim 8, wherein
the fracticnation is low temperature dry fractionation
comprising the following steps: a) heating a high-stearic
high-oleic sunflower oil up to about 60°C and decreasing the
temperature to reach temperatures from 16 to 22°(,
preferably 17 to 19°C, with soft stirring, while optionally
adding tempered crystals for seeding, and maintaining the
oil at this temperature for 20 to 50 hours, preferably
between 24 to 35 hours; b) separating the solid stearin from
the olein by fiHration; ¢) pressing the sgtearin cake,
preferably up to 5 bar, in particular up to 10 bar, even
better up to 30 bar, to expel the remaining olein trapped in

1
i1tT.

10. A solid sunflower fat as claimed in claim 8,

- wherein the fractionation isg solvent fractionation

comprising the following steps: a) mixing a high-stearic

high-oleic sunflower oil with an organic solvent, in
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particular acetone, hexane or ethyl ether; b)
decreasing the temperature of the resulting micelle to -3 to
15°C, preferably between 2-10°C, with soft stirring, while
optionally adding tempered crystals for seeding, and
maintaining the oil ét this temperature up to 96 hours; c)
separating the solid stearin fraction by filtration;

d) washing the solid phase with cold fresh solvent to remove
the rest of the micelles entrapped into the precipitate; and
e) removing the solvent, preferably by distillation at

vacuun.

11. Method for the dry fractionation of high-stearic
high-oleic sunflower oil, comprising the following steps: a)
heating a high-stearic high-oleic oil up to about 60°C and
decreasing the temperature to reach temperatures from 16 to
22°C, preferably 17 to 19°C, with soft stirring, while
optionally adding tempered crystals for seeding, and
maintaining the oil at this temperature for 20 to 50 hours,
preferably between 24 to 35 hours; b) separating the solid
stearin from the olein by filtration; c) pressing the
stearin cake, preferably up to 5 bar, in particular up to 10
bar, even better up to 30 bar, to expel the remaining olein

trapped in it.

12. Method for the solvent fractionation of high-
stearic high-ocleic sunflower oil, comprising the following
steps: a) mixing a high-stearic high-oleic o0il with an
organic solvent, in particular acetone, hexane or ethyl
ether; b) decreasing the temperature of the resulting
micelle to -3 to 15°C, preferably between 2-10°C, with soft
stirring, while optionally adding tempered crystals for
seeding, and maintaining the oil at this temperature up to

96 hours; c¢) separating the solid stearin fraction by
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filtration; d) washing the solid phase with cold fresh
solvent to remove the rest of the micelles entrapped into
the precipitate; and
e) removing the solvent, preferably by distillation at

vacuum.

13. Use of a solid sunflower fat as claimed in any one

of the claims 1-10 in a confectionary product.

14. Confectionary product including a solid sunflower

fat as claimed in any one of the claims 1-10.

15. Confectionary product according to claim 14,
characterized in that said confectionary product is a

chocolate bar.



