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Unlike oils that are usually liquid and plastic fats which display broad
melting intervals, confectionary fats have a sharp nelting interval at
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position of the TAG and U represents unsaturated fatly acid in the sn-2 position
of the TAG. The lypical composition of CB is shown in Table 14, 1.3-distsaroyl-
15 2-oleoykglycerol (S1OSh), 1-palmitoyi-2-oleoyl-3-stearoyl-glycerol (POSH and

1,3-dipaimitoyl-2-olewyi-glyceral (POP) being the most abundant TAG species.

Table 14

Typical composition of the most abundant TAGs and TAG classes of cocoa butlers

from different origing.

F = pamitic acld, St = steare ackd, O = oleic ackd;
5 = saturated dafty acid, M = monoenoic falty acid and
0 = diengic fatty acid, U = unsaturated fatty acid
Ghana tvory Coast Brazil
Triacyiglveosrol (9%}

POP 15.3 152 13.8

POSH 481 38.0 33.7

SO8t 275 271 23.8

Triacyiglyoeral tlass {5}

858 .7 0.6 Trace

SUS 84.0 B2.6 71.8

suu 14.0 185 24.1

UL 1.3 1.3 4.0




CBI C82 Shea POP 13,4 18,7 0.2 POst 382 401 4,3 PLP 1.4 1,8 0.1 POO 2.3 3.0
1.7 PLSt 3,6 3.6 12 POL 0.3 0:4 0,5 PLL <0.1 <0,1 <0.1 StCst 31,9 24,0
WO 2011/048169 PCT/EP2010/065842
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The triacylglycero! composition of two cocoa butters and shes butter and
thelr corresponding solid content between 30 and 40°C are shown in Tables 1B

and 2.
5 Table 18
Triscyiglveerol composition of two cocoa butters (OB1 and GB2) and shea butter,
P = palmitic ackl 81 = slearic acikd, O =  oleic  acid
L = linclelc acld; A = aragquidic acid; B = behenis acid
Triacviglycerol compoaition {(5%)
B CB2 Shea
PGP 13.4 18.7 2.2
POS 38.3 43.7 4.3
PLP 1.4 1.8 13
PO 2.3 3.0 1.7
PLEY 38 3.6 1.2
POL 0.3 .4 8.5
PLL 3.1 (3.1 <},
SHEt 31.8 24.0 41.3
StoG 3.8 3.8 g5
SLSt 2.4 1.8 57
GO0 3.3 .2 5.2
SOl 1.5 0.4 8.2
OOk <. 1 <31 1.3
SiL «f).1 «(.1 1.2
OLL i1 3.1 3.4
AOHE 1.9 1.1 25
0A <{31 3.1 1.5
OLA i3 <. 1 <{3,1
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0,3 0.25.2 Sta.. 0,50.45.200.+<0,1<0.121,3¢sti.../... <0.z1<0.12 1.2
O.L <0.1 WO 2§11/048169 PCT/EP2010/065842
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Table 2

Content of solids al different temperatures of two cocoa butlers (CB1 and CB2) and

shea buller.
P = palmitic acid; St = stearic acid; O = oleic acid; L = linclsic acid; A = araquidic
acid; B = bshenic acid

Temperature {"CYBolid contert (%)

30 32.5°C 350 37.5%C 40°C
CRl &1.1 43.8 26.5 13.8 5.8
Bz 48.2 217 58 0.5 0.0
Shea 54.4 44.8 | 258 13.7 58

Gocoa bulter displays a complex polymorphic behavior, with six
crystalline forms that give place fo five different polymorphs. Furthermore, the
5 melting interval of this fat is very sharp. The physical properties of this fat confer
to chocolate and confectionary products their typical characterigtics involving
high solid contents and guick melting in the mouth, conferring a fresh sensation
and quickly releasing flavours.
The world production of CB Is consirained by low productivity of cocoa
10 iree, a restricted area of production and the altacks of pasts on the crop. This
situation contrasied with the increasing world demand of this fat, which causes
tensions in this market involving frequent price raises.
The alternatives o CB for the production of confectionary fals consisted
of palmitic and lauric fats obtained from palm, palm kemel or coconut oils or oils
15  hardened by hydrogenation. Former fals are rich in palmitic, lauric and myristic
fatty acids, displaying high levels of salurated fatly acids in the sn-2 position.
These fals have been demonstrated to increase the lavels of blood plasma
cholesters! inducing arleriosclerosis.
The intake of hydrogenated fats is neither recommendable for
20 cardiovascular health due to their content in frans-fally acids that alter
cholesterol metabolism, increasing the fraction associated to LDL protsins and
decreasing the cholesterol associated to HDL ones. Alternative sources to GB
arg fropical fals rich in StO8! like shea, illipe, kokum or mango.



0.4 ACSt 1.9 1.1 2.5 00A<0.1 0.1 1.5 0A<0.1<0.1 <0,12 WO

2011/ 048169PCT/ EP2010/ 065842 3 Table 2 Content of solids at different

t enper at IWO20H7048168 cocoa butters (CBlI and CB2) and sheRCHHPREDN/063342
palmtic acid; St . steario acid; O .40Ieic acid; L. lincleic acid; A .
araquidic add; B . behenic acid Tenperature ()/Solid content (% 30"C 32,5C

35"C 37.5¢gC -_40'C Cal 61,1 43.6 26.5,13.8 5§CBZ 48. 2
These sources of fat for confectionary products are nol athe-mgemc bt
stifl their supply is not regular, provided these species 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 irregular supply. These fals are

(]

usually mixed with some palm fractions rich in POP prior 1o be used in
confectionary fat formulgtions,

Furthermore, in the last years new allernalive sources of SIO8t for
confactionary have appeared. They come from ol crops that have Deen
modified by genetic engineering by increasing their levels of stearic acid, such
10 as soybean and olissed rape. These are plants with seeds growing in gresn

capsules or siliques, which involve the presence of linolenic acid in their oils in

important amounts, and also lingleic acid. The presence of linolenic acid is not
desired in confectionary fats dus 1o the fact that it is unsiable fo oxidation and it
possesses a vary low melting point (-11°C), which decreases theilr solid fat
15 oontents at room lempersture or higher. These fais could be also used for
plastic fats, to make spreads, shorlening and margarine, displaying broad
meling intervals. Examples of all these applications with fractionated oils can
be found in WOR9/57890 were high-stearic and high-oleic soybean oll is used to
oroduce a fat suitable for confectionary, or in WQOO0/18832 were high-stearic
20 and high-oleic rapesesd oif was used o make similar products, but
unfortunately with some linolenic acld (18:3), and with less that 3% of solid
content at temperatures above 33.3°C. This is useful o make shortening and
spreads, but is less suitable for confactionary.
High-stearic and high-oleic sunflower oils have also been fractionated {o
25  obtain olein fractions for frying oils (WO2008/008587) and 1o produce a fal
suftable for structuring a liquid vegetable o, making a typical spreadable fat
with broad melting point (WO01/88507).
A need remains for alternative fals for use in confectionary producis.

30 SUMMARY OF THE INVENTION
The present invention is based on the finding that stearin fats, obtainable
by dry or solvent fractionation of sunflower high-stearic and high-oleic ofls,
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30 produce the fat of the invention. QI fractionation involves only

physi cal steps including the cooling of the oil in the optional presence of
any organV® 28H/04&8¥P, t he separation of the resulting pr&ETHPEHOQTHH2
filtration and the renoval, if WO 20%1/048169PCT/ EP2010/ 065842 i i
necessary, of the solvent by distillation. The resulting fats have
increased |ev f TAG,of the general fornula, SUS., K The TAG TAG cl asses
conposon of ﬂ"?l ts o IBGdNUPRTYT AR PFERAPENEORY é‘“&h%ﬁﬁﬁﬁn @g‘b‘iﬁ@? 4 and

5. S Tab%ﬁﬁﬁ%ﬁ@ér‘ Wh% &&ﬁrfe!v é@?@gﬂélﬁé Wrabied PHENz8E&R HCab Gl B

sunf | ower r&) preci pitates obtained from t he sane
oi | by dk’?@ﬁﬁ@éﬁﬁ’ﬁn&t ilypm:a( §B pcmpcgéiwie@t thier aitst tenlasedin (BRODY7449ai m ti o

behenic mapees SOSTEOR AGHE RaRO5 b B fif i e JRH R i o sus

was ifcr easese Bigheddlidndid? THearBRrdhesy TR ekl e fabkabrassrtedasodnd8 ti mes
by solvent fractionation, resulting in fats a&proprl ate for conf ectl onary

uses. Théeskephfrectionatinn i dyeducom &it wibfihensvelkcs! AcBis aseasel % om 3%
to 8%for ﬁ%%ﬁ ng\dg,l ch increased the content of solids in the fats. These
stearins g 2 ed for the production of confectionary products and

chocol at es al G faictiohxiésh WiidivaBeooling dps odl tof atﬁsm;:aemmrm Let@stn sch as
shea, lipe, kokum gr mango, or ot her confectionar fat; ar e fats of the
h

i nvent i oANEr &R fURN HESimi ?\tb‘flﬁet t@f“@@’ﬁiﬁéﬁeo ik e‘ij{bé“@ﬁii@@t nor any
decrp@se RS éﬁy $Q%r@€§agg mtﬂ?bé! ex‘ﬂeﬂiﬁ%n’@&ﬂg’ﬂhﬁ%d with CB.

Table 5 rlaryl onposon a hi stearl igh-oleic
sunfl ower oi |l Fa{ FhSIHQ m@atasmﬁmﬁeedmﬁmﬁtam&mnpamsmememm‘.ﬁcﬁuﬁiﬁbi@ t he

same oil by dry fragtiopation (SD 1 r._ solvent fractionation H 1).
Sonturat S ¥R 1% BeER. ANMOADEn I ST LpiprE-o T T It SAeRl S, U
Unsatura%?@pér@igt %sﬁ\%@ie@ﬁé&yﬂs}z@%}@ fgﬁﬁér sRRtieRkdA. Such fractiohBeafatizof the
i nventi on can be produced from any type of high-stearic high-oleic

sunf | oneexairple FhitntihiFig3 singi T8¢ apadesulsoshtine syaapdphdiudhnigagiiost i | es.

the CompobitirbneaetR SR B @ Phet S RrSr A n BRE0h ERPDRRARAN b1 cantly

fracti On@bw@ﬁsmﬂﬁmeﬁqﬁ@ mi@r@hﬁs cBmpnided is eVirikbgglAGre armeisht Aoe s of
stearins resulting fromh g@ stearic hi h ol eic 0|I cont ai ni ng a hi gher

level of 38Pedfneyigigserol REIH®D gYnerah iy aﬁ Slidacmebvepn PdiYsornd nigh. 3‘%@ S| ost

f 7.5% , t hose t |
fsho 1 PAGIEIOF ] GE A GRdRGHP o TRROSL, Wied "2RE BRATA TR O 6 ¢

sunf | O\Aeltrt&rjykgﬁycﬁés‘& RO e, ceowpEr &dmu ) hA@uSécaepdtMiwegb@aﬁ neret! f¥BWL he sanme
aci % s?%ééf %%ér%f‘%vi%r%”g el toraea SISy Mhsrenchadety A BN aci d:
5 ehen i shg YRI2OH LA USREET B2 040 Mo AR ToRclyT aculs voer o
di enoi c ﬁmmiﬁmrd (Tﬁ\@bmﬁmim i Driepfesants gisabiratad oifgranid, gil rapessestt ai ned
(SH2). fa%ts.tsr%/saa%gsr%te'\é fatty acid, St represents stearic acid, O represents ¢leic acid, A
reprasents arachidic acid and B represents behenic acid.
25 Solvert fractionation involves mixing the off with an organic solvent
following the cooling of the resulting micelles at temperatures lower than 15°C.
improved fractionation, in particular quicker fractionation, could be
obtained by seeding oils at the beginning of fractionalion with tempered stearin
crysials or by cooling the off to its nucleation tlemperalure.
30 in one embodiment the solvent fractionation is performed with hexane as

the solvent. When using high-stearic high-oleic olls or stearing from dry



U . unsaturated fatty hi gh-ol ei ¢ sunflower fromthe same oil by
dry ---norioenclofatty acid oils (HStHO fractionation (SD aci dand

Tri ao-yl gvQa8HgH8¥Pass content ("A) SMS HSIHO 2 15.9 52PCTE®2018/p638488. 9 0. 6
SH2 87,1 SMM 8.9 CASCS 1,1 SEIM94,33,80.6 16.6 2.9 MW 23,5

fractionation, fractionation with hexane leads to fats that are comparable to CB
with respect of thelr solids content at 35°C.
The fat of the invention is fully compatible with cocoa bulter and can be
blended with it in any proportion without causing a decreass of the meiiing point
5 of the mixtures, This fal can assure a regular and conirolled supply of
confectionary fats since # can be produced from a temperals crop such as
suntiowsr.

DETAWED DESCRIPTION OF THE INVENTION
10 The object of the presant invention is fo provide a solid fat for
confectionary that is healthy and can bs produced from the commuodity
sunflower in countries with a temperate climate. This is achieved by the fact that
it is prepared from high-stearic high-oleic sunflower oil. The composition of this
fat makes it possible to have a high level of solids al room temperature and a
15 melting interval adequate for confectionary applications.
The fat of the invention is prepared by fractiongtion of the above
mentioned ofl and satisfies the following requirements:

i coniains between 49.1 and 85.5% of TAG with the general formula
SUS

20 ~ it containg between 32.5 and 74.3% of S10O81, and betwesn 3.2 and 8.1%
of the AQSE and between 3.3 and 10.3% of BOSt
- # contains between 0 and 0.5% linolenic acid
- it has a high solid fat content {38.9 to 84.5%) at temperaturg of 30°C.
25 The fat of the invention is obtainable by low temperature dry fractionation

applying the following steps:

a) heating a high-stearic high-oleic oll up to 80°C and decreasing the
lemparature to reach tamperatures from 16 fo 22°C, prelerably 17 1o 18°C with
soft stirring, while optionally adding tempered crystals for seeding, and

30 maintaining the off at this temperature for 20 1o 50 hours, preferably between 24
o 35 hours;
b separating the solid stearin from the aolein by filtration;



MOD 0.1 17.0 56,4 0,3 384 42,5 <0.1 87.5 9.5 SUS SUJ UwJ 28,7 19,1
3.2 The high nelting point stearins obtained from high-stearic

hi gh- ol eiWO20H{l48148r oi |l s by fractionation constitute tRETHERROIGO6IBUL s
invention and are 5 especially appropyjate for confectionary uses, This fat
has higher levels of solids than other confectionary fats having a simlar
content of disaturated

triacyl gl ycerols eto e high content of StOSt,
and mainly of Gmgwhgﬁ??%fbgﬁgﬁégﬁﬁégg %FC{%E‘L@W Wﬁ@f"@@ﬂ?%&i@(ﬁ%&tﬂe for
conf ect i QRATN =nIHeS u%’???’ﬁ} %f??& éﬁﬁei%ﬁ@rér&éﬂﬁﬁ%%ﬁa {r8bd @'ﬁi‘t.ds, they can be

used for the 10 produ conf'ectionary products and ocol at es al one
or mxed with CB. The fats of the invention are fully conpatible wth CB,

produci ng no eutectics, nor.an ecrease | n the nmelting, point of, the final
m xture when fﬂ @;&Ef“vﬁf‘t ﬁm@g;ﬁsme% grﬁgtapgttggowvgﬁtéaq E\%@n‘iﬁgoiﬁm??&@%tbé’p| e and
do noi cenk@hiirhbiMaBRhtn al BUELS: RRoMM Bl BIRGINESstéfs:per cent ages hi gher
than 0,5% preferably not higher than 150,3% nore preferably not higher
than 0, 1% of & FéxipdEhighstedricaighseicrd with an organic sclvent, in particular
acetons, hexane ar gthyl ather;
b} decreasing the temperature of the resulting micells o -3 o 15,
preferably belween 2-10%0, with soft stirring, while oplionally adding tempered
10 cryslals for seeding, for up 1o 88 hours;
) 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

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

f...i
[#3]

The starting matsrial to produce the {at of the invention is high-stearic
high-oleic sunflower oll that can be exiracted from seeds described in
WOO0/74470 or Pleite, R. ef al. {Joumnal of Agricultural and Food Chemistry
20086, 54; 9383-8). This off can be exiracted from those seeds by conventional

20 methods involving the crushing of the seeds, and the exiraction in a Sohudet-
apparaius after addition of sodium sulphate using hexane as the solvent.

The fractionation method can be improved in time and quality by seeding
with the appropriate tempered slearin crystals. These siearin crystals can be
obtained from high-stearic and high-oleic stearin fractions by tempering or pre-

25  crystalization al temperatures of around 20 to 24°C for at least 24 hours.

The content of triacyiglvcerols with the general formula SUS, wherein the
sn-1,3 fatty acids are the two exiemnal characters and S reprasents saturated
fatty acid, U reprasenis unsaturated fatly acids, in the above mentionad ofl is
not enough for uses in confectionary. Therefore, this ol has 1o be fractionated to

30 produce the fat of the invention. Oif fractiongtion involves only physical steps
including the cocling of the oll in the optional presence of any organic solvent,
the separation of the resulling precipitale by filiration and the removal, if



The invention wll be further illustrated in the Exanples that follow In
the Exanples reference is nade to the Figure | which shows the solid fat
cont ent AVORPIHMEBWAL bl ends of cocoa butter and the fal PEHER2(IVARIS4L 18 and
19) at different tenperatures (5C (4-), 159-C (-0-), 30QC (-V-), 359C (-A-)
and 409C 16 EXAMPLES EXAMPLE 1. Plant Materi al H gh-stearic and
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The original content of TAG with the general formula SUS was increased

by around 4 times by dry fractionation and by around 8 times by solvent

fractionation, resulting in fals appropriate for confectionary uses. Those fals



RSIHO | content (%1 SD 3 0.4 0.5 27 6.27.6 1.0 0.7 <0,1 <0.1 4.4 24.2
33.023.0 0.7 1.0 31.9 20.8 4.4 3.5 5.2 3.3 0.8 0.4 3.3 2.91.9 <0.1<0.1 0.7
3.5 3. 72.90 20y/3812/ 048169PCT/ EP2010/ 065842 19 Tabl e 9 PCT/EP2010/065842
Triacyl gl ycerol cl assconposonof ahi gh- st.eari chi gh-ol ei csunfl ower oils

(HSt HOL), conpared with precipitates obtained fromthe sanme oil by dry

displayved contents of the TAGs ADSt and BOSB1 from 3% to 8% for each, which
increased the confent of solids in the fals. Thess stearins can he used for the
production of confectionary products and chocoolales alone or mixed with CB or
fropical fais rich In 81081 such as shea, Hipe, kokum or mango or other

[

confgctionary fats. The fals of the invention are fully compatible with G,
producing neither eutectics nor any decrease in the melting point of the Hinal
mixiure when mixed with CB.

Table 5
Triacviglycerol class composition of a high-stearic high-oleic sunflowsr olls
{HSHHO 13, compared with precipiiates oblained from the same off by dry
fractionation (S0 1) or solvent fractionation (8H 1)
S = saturaled fally ascid, M = moncenoic fatty acid and
0 = dienoic fatty acid, U = unsalurated falty acid.
Trigoyiglveerol class content {96}
HSTHO 1 S0 SH 1

SME 8.0 32.8 78.0

ShMM 47.2 354 12.1

S05 0.7 (3.8 0.8

SDM 5.4 4.1 1.8

ShD <3, «(.7 <{3.1

MMM 318 22.8 6.3

MR 52 3.8 1.0

MDD 4.8 0.5 <31

SUE 8.8 334 7%.8

SUL 52.8 38.2 13.1

UL 378 27.2 7.3

The fal of the invention can be produced from any type of high-stearic
high-olelc sunflowsr o, maintaining similar TAG compositions and melting
mofiles. Using oils with higher conlents of stearic acid do not changs
significantly the composition of the slearing resulling from dry or solvent



fractionation(SD3). S . saturated fatty add, M. nonoenoic fatty add and D

. dienoic fatty add, U . unsaturated fatty acid _ Triacylglycero/ class
cont ent (Wﬂ)201111‘q4&’(,69l glycerol HStHO 1 SD 3 SMS8.9 37.7 SRNVAEP201086%84DH 7 1.0
54 ----------472------ SDM SOD<0.1'L3<0.1 MW 31.9 20.8 MVMD 5.2 3,3 MDD

0.8 0.4 SUSQ. 6 38, 7 SUUS2. 6
fractionation. Therefore, Tables 8§ and 7 show the TAG composition of stearins
ragulting from high-stearic high-olsic ol containing & higher lsvel of stearic acid
(HBHHO 2). This oil reached a leval of the TAG StOSE of 7.5%, vielding stearins
similar in composition o those from the ol HSIHO 1,

|95

Table &
Triacylghveerol composition of 2 high-sisaric high-olelc sunflower oils
{HSIHO 2), compared with precipifates obiained from the same off by dry
fractionation (80 2} or solvent fractionation {(SH 21
P o= palmilic acid, St = steardc ackd, O = oleic acid
L = Hnoleic acid; A = araguidic acid; B = behenic agid.
Triacyiglveerct contert (%)
HSIHO 2 8Dz 8H 2
POP 0.7 8.7 G.6
POS 4.7 6.8 10.7
RO 8.2 g.4 1.2
FOL 1.8 07 <{.1
PLL «{.1 <0, 1 <{3.1
HOSH 7.4 231 B7.8
SO0 34.4 6.2 £.5
SHSt 1.1 0.6 3.4
OQG 235 16.6 ‘ 258
S10L 3.5 2.8 0.5
Q0L 3.1 22 0.3
OLL (.1 0.3 <31
AL 1.8 3.7 8.0
OOA 3.4 2.4 8.5
LA <{.1 <31 <{i1
BOSY 1.5 3.7 164.3
QOB 5.1 3.8 8.7
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SUL

58.4
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28.7
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3.2

The high melling point stearing oblained from high-stearic high-olsic

sunflower olls by fractionation constitute the fal of this invention and are

aspeacially appropriate for confectionary uses. This fat has higher levels of solids

than other confectionary fals having a similar contemt of disaturaied
trizcylglycerols due to the high content of SH08E, and mainly of ADST and BOSY,
but keeping a melting interval adegquate for confectionary.

Singe these sigaring arg frans-free fatly acids, they can be used for the

production of confectionary products and chocolales alone or mixed with CB.

The fais of the invention arg fully compatible with OB, producing no sulactics,

nor any decrease in the melting poirt of the final mbdure when mixed with CB.

The fats of the invention are stable and do not contaln linolenic, fauric or

myristic acids in percentages highsr than 0.5%, preferably not higher than

3.3%, more preferably not higher than 0.19%, of the tolal falty acids.



7.6 5.5 POL. 1.0 0.8 PLL <0,1 <0.1 StCst 4,4 3100 33.0 1.11111 StLSI 0.7
0.8 - 000 31.9 21.6 StAQL 4,4 3A OOL 5,2 230 O.L 0,8
LRI IWEI2PTH8I6P| | ACSt 0.8 3.2 PCT/EP2010/065842
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The invention will be further llusirated in the Bxamples thal {ollow. In the
Exampies reference is made to the Figure 1 which shows the solid fat content of
different blends of cocoa bulier and the {at 8H 5 (Tables 18 and 19) at different
temperatures {520 {-88-}, 1580 {~ %}, 250

5 {~C-), 308G (), 35%C (-4-) and 40%C (-@).



0O0A 2.9 2.1 OLA <0.1 <0.1 BOst 01 3.3 006 3,7 2,9 WO 2011/048169

PCT/ EP2010/ 065842 22 Table 11 Tri acyl gl ycerol class conposition of a

ni gh- st eaWO|20111481$90l ei ¢ sunflower oils (Fi St110 1), coRPAFRI0M06T842
preci pitates obtained fromthe same dig by dry fractionation at 182C in a
pilot plant (SD 4), Ssaturated fattyacid, Monoenoic fattyaci dand di enoic
fatty aci. Lasaturated fatty acid. Triacylglycerd class content (%
HSI HO 1 &9~5b=5>34.8 47,2 34.2 0,7 0.8 5.4 4.2 <0,1 31,9 21.6 5.2 2.0

EXAMPLE 1
1. Plant Material
High-stearic and high-oleic  sunflower seeds as described in
5 WOOOF4470 or in Pleite, R. et al. {Journal of Agricultural and Food Chemistry
2008, B4: 9383-8) were used.

2. Extraction of the off
Seed oll was extracted using a continuous ol press. Batches of oil were
10 extracted and then refined. Since these olls displayed a low content of
phosphate they weare not degummed. Hemoval of the excess of free fally acids
was carried out by neutralization with 12° Baumé (218 M) lye at 15°C for 40
min. Soapstocks were removed by centrifugation and the oil was then waler
washed. The next step was ofl blsaching by {reatment with activated bleaching
15 olay (1% wiw} at 70°C for 10 min. Finally the oil was deodorizad by applving 3%
steam at 200%C for 3h under vacuum.

3. Analysis of TAG
The composition of TAG molecular species was carrled out by gas
20  chromalography of the purified TAG in an Agilent 88380 gas chromalograph
using a 30 m. Quadrex aluminum-clad bondsd methyl 85% phemyl silicone
capiliary column, 0.25 mm LD, 0.1 micron film thickness, hydrogen as the
carrier gas and FID detecior, according to Fernandez-Mova et al. J. Agr. Food
Cham. 2000, 48, 764-788.

25
EXAMPLE 2
1. Dry fractionation of high-stearic high-oleic (HSIHO) sunfiower off
HBHO 1 and HEHO 2 ofl (Tables 4 and 8} without the addition of any
solvent were loaded into a jacketed reactor. The ol was heated to 40°C with
30 continuous slow stirring (30 mm). Than the ofl was cooled to 18%C decreasing

the temperature from 40%C using a linear ramp of 2h. Sesding was performed
by adding tempered stearin crystals oblained from previous fractionation. These



0.8 2.5 9.6 35.6 52.6 38.4 37.9 26,1 EXAMPLE 3 91, Sol vent fractionation
of high-steatic hjgh-oleic sunflower oil Sol vent fracti onj'iti on

i nvol ves ‘Fﬁé“ﬁ?@é?’ﬁg of high-stearic and high-oleic oil Wt Pé?foc%s&%i C
solvent, cooling down the resulting mselles, growing solid crystals and
filtering the solids at vacuum The resulting stearin cake is washed with

fresh solvent to move, t dej t ! I Q. i ion can
10" be 1 P Te oI Wi el Ji B EBEe B R BY LB "E oyl
ether. | prd-ReycRiipagh fiampbeathighoisireand @Otodi#*0lfer 84 GiobirddSt HO 1 was

di ssol ved i n an equal volune of hexane. Resulting m c%gl es.were set in a
wat er bath at C@?@@r‘r‘@‘?@,ib@ﬁiﬁr@m?am%W%H@%P@%gﬁﬁm HiB CRRETYRYS EP¥d and
washed wi.t:h. f i e Bakil inally
i st 11 e QR LR e e R T ERPAR iRl prabgRteiel B "2 g
13 show #userd e ofcsireauking ebtiatietddf fitbnatibSt pde oknhd bynifackdle | B8RS on with

h t diff t t {, LS t f. ti i I d th

Contont - 6PAMSTE e ITAGAE)0 Skl TF OYEEPETOIE: B 402D THACPU of the

| nventi oy, whieha PRGFENIS Bighs! ielofuinl chitagian aiieditEAGrodbidtecomieent s of
nof t %lg er t

5 ACSt a an 3.2 and 13 respectively. These fats were
appr opr i agsuifing stemirectspaed ans Beremesimc gy ghdisatuspiedof ALS Al at ed

TAG They are healthy, .fre nderlie _aci fr.om HSt HO
sunf 1 overenact 16 g rid 8% GaplET M) Eaifletd oMbl v B8P Ee Al eart e

hi oh; gl eitgisHRENRURIE QhdsdsHITHOS)(TabRPRred With stearins obtained fromthe
sane oil by solvent fractionation with hexane at a tenperature of 0C (SH 3)

and 52C (SH4), Ppalmticacid; St.stearicacid;0O=oleicacid; L linoleic acid; A
araqui dic acid; B behenic acid Table 13 Triacyiglycerol class conposition
of a high-stearic high-oleic sunflower oil (FIStHO1l), conpared with
stearins obtained fromthe sane oil by solvent fractionation with hexane at
a tenperature of 0aC (SH 3) and 52C (SH 4). Ssaturatedfattyacid, Ddienoic
fatty acid, tiunsaturated Mronoenoic fatty acid vi Oycerol class conposition
SH 3 64.6 20.6 2.0 <0.1 10.5 1.5



4 64,6 22.6 12.0 + |i ---4--- fattyacidand (%9 SH 4 ;79,0 ,12.1 ; ; <0.1

11.1 <0,1 + 6.3 11,0179.0 4 13.2 7.3 SM5 HSIHO || 8.9 SWM 47. 2 |
WO 2011/048169 PCT/EP2010/065842
18
Table 8
Trigoviglyoerol composition of 8 high-stearic high-oleic sunflower oll (MEHO 1),
compared with a precipitate obtained from the same oil by dry fractionation at
1820
{8D 3}
F = palmitic acd, St = stearc ackd;, O = osic aci
L = linolele acid; A = araquidic acid; B = behenic acid
vaocyigivesrol content (%)
Triacyiglycerol S0D3
POP 3.5
PQOSH 8.2
POQ 4.7
POL 1.0 0.7
PLL <01 «0.1
S5 4.4 24.2
5100 33.0 23.0
SHLSt 8.7 1.0
00 31.8 20.8
SIOL 4.4 3.5
OOL 52 3.3
OLL 3.8 0.4
A0St .8 3.3
O0OA 2.9 1.8
LA <0.1 <{3.1
BOSt 4.7 3.5
008 3.7 2.8




SDS &M SDD 5.4 <0.1 MW 31. 9 MWD 5. 2 VDD SUS 9.6 SUU52. 6
UUU37. 9 EXAMPLE 4 1. Sol vent fractionation of high-stearic high-oleic
sunf | owerwoizb1isempi ns 5 The fat of the invention is preparmedolopesss2
fractionation of HStHO sunflower oilsg, Alternatively, stearins obtained by
dry fractionation or solvent fractionation can be enriched in disaturated
TAG by f.g %’%% sol vent fractionation. A stearin obtained by dry

iy f

fraction rom HSt HO sunfl ower oil as described in Exanple 2, was
di ssol vedfrta@yagiymburmwtmaﬁ@ame of THesgh fs%hnrloif’ii@h—@%ﬂd esnil¥e bien cool ed
Aooropr | HER Do cra e, ey inss Solier by egrevpus
fracti onatd-9nsaswas performed and the migel |l es kept at this temmr ature for
T e b 8] Lo BB LI 200, Pt e3,080 | o 2
wer e washe@auwkibd fagshic 26
Triaoyigiycerol class content (9]
Triacyiglycera HSHO 1 sS03
SIS 8.9 377
SMM 47.2 32.5
S80S 0.7 1.0
SUM 54 4.8
S00 3.1 <(.1
RMBA 31.8 208
hRED 5.2 3.3
MDD 0.8 0.4
SUS 8.8 387
SUU 52.8 36.7
LU 378 24.5

2. Dry fractionation of high-sfearic figh-oleic sunfiower oil in a pilot plant.

5 An amourd of 100 of high-stearic high-oleic olf was loaded in the
crystaliizer of a crystaliization pilot plant from DesbMet Ballestra, The oll was
heated to 40°0 and then temperalure was ramped 1o 18%C for 2 h with slow
stiering {10 rpm}. Once the ol reached 18%C, seeding was performed with
temperad stearin crystals oblained from pravious fractionation, and was Kept at

10 thal temperature for 30h.
Then it was fed {o 2 press filter thermostatized at 18%0 and endowed with
a nylon or plastid filtrating membrane by increasing the pressure inside the
crystallizer to 2 bar with pressurized air. Once the press filler was filled with
stearin crystal, the connection with the crysiallizer was closed and the cake was
15 squeezed by increasing the pressure into the press filter, firstly by applying



solvent to renove the remaining olein entrapped within themand finally
distilled at vacuum The step of solvent fractionation increased the
cont ent OVOAPEAHEI08t ed TAG of the starting stearin of tRETEPANY065842
especially StOSt, ACSt and BOSt, making and reaching a total content of TAG
with the general structure SUS up to #9, 3% (Tables 14 and 15). This fat is
appropriate for confectionary, since it presents a high |evel of

di sat ur aeck<TAd Bl §o {05 Hed dnkiaBelinunimed @Maﬁgaﬁ?hﬁm@ﬂﬁstd} hd pliddpigenpati bl e
with CB. 27 Table 14 - Triacylgtycerol conposiflon of a stearin prepared
from hi glivessess idrchitghe & sic baum shefimadly. pebsye vehpRicasediary arins
obt ai ned i fra,cVonation with acetone at 10T,
(SA 1) aﬁgé#&%ﬁggggs&ﬁ%igﬁﬁﬁg{h\aégg{ ;r. St . stearic add; O . oleic add; L .
| i nol ei 0 add; Rsultarfagyifdigicadtdon Bre-showrbéheabies, 1@dthd WO They wers

2011/ 048169PCT/ EP2010/ Q65842 28 Table 15 Tr| aCé| gimycer o] cl ass \go%osi tion
of a Bt e&FNHRIPPARATBHNE IDHIHRERIAPYAGP RIKBHIBRRE: Wl sigie e $5D 5),
conpar ed 4w i tegl tconation
W Uh aet b o B R RO Sy B AR A B BRI UMER AR

S. sat ur atigidfiagdniachdisdiroagdati fatiby adtidlavid 0 . dienoic fatty acid, U.
unsaturated fatty add Triacylglycerol class conposition (%9 SD 5SA 1 SA 2
SMS 20.858.2 78.6 SMM 22.4 13.2 SOS 0.8 0.7 SOM 4.82.9 1.0 SOD
<0.1<0.1



<0.1 MW 28.012.7 5,1 MVD 3.92.3 1,4 MDD 0.40.3 <0.1 -

SUU 46.025.3 14,2 UW 32.3115.3 6.5 EXAMPLE 5 Fractionation of

hi gh- st eaWPQOH/YBL6B| ei ¢ sunfl ower oi l

SUS 21.659.3 79.3
at different tenp@CAERRHEY/06334The

conpositions of the different stearins obtained by fractionation of
hi gh-stearic high-oleic sunflower oil3are different according to the

is possible to obtain stearins
with di fﬁ'&b%'ﬁt}charaoterl stics and mel t | ng profl | es nodi fy| ng t he

conditions used in this process.

Thus, it

condi t i oOAg—-Bf—Obtf-t-261- S -6 [_%tgenmtis
possi bl e Ttﬁa@@@igt%%fzﬁmpﬁﬁmawﬁ@sEi@fssysi%@rﬁ% Sty ﬁ'@ﬂia R CETRE o 1M1
t enperatu Ol q [ FBL QR O a B
(nucl eat Eiﬁu ICBW 8%};3{)& av\%g&ﬁ&a%ﬁa% %&P%{gged bgt&\%\efgﬁﬁ %td g%%ﬂfvl ow t he
final cr yﬁfaaidnaiaamatﬁSﬁﬁmpar;:almpmnu\‘ﬁﬁeﬂt} this step of nucl eatl on the oil
was warrrguptoth%flnal taII|zt|onten§ ure for 20to§§)h.
Then, stpari i wa@Fi (ter@é:édu N | Acket et Buchier fdnn& ahdCentF&pped ol ein
renoved 1@%91&@8%&:}6?%“@?&@&@@% gatigmadneRerature and tine affected the
final cooposition._and yiel he stearin, as.it._did.the final
fractionation tenperature (Tabl e 16) Triacyphgeeoaliedi%sat urated fatty
aci ds i nithe—st ﬁg§§§wﬁ sRptarmed—a Fhertenperatures TgRgEasedat- expenses
of lower{yields 0 recipitate. Lovver ?nucl eation tenperatures gave place
to stearjns with FoWer |evels of disdtérated TAG al t hou§t§ t hey accel erate
t he whol ﬁw&% omr--process—Fabte;16-10tn-t-he-casezof—~sot-vent
fractionation the fi'rnal composition of stearins change in functions$ of the
condi tions in whi B4 he cryst al i zat im is cariried out Erﬁ the caseof
sol vent racti-ona || t-he paf ret-efr-s 1 yat—at-e—ustral- Y1 f-+ed—-are the
t enper at ure and t?«? anount ofi sol vent ?hat i s iadded to pﬁe oil, ta
correspondi ng to sayeral fractionatieftis wth hexane are«shown i n

S5t 4.4 218

SO0 33.0 237

BHL.E 8.7 (.8

OO0 31.8 21.8

SHOL 4.4 34

Q0L 5.2 2.0

GLl 4.8 2.5

ADSE .8 3.2

QOA 2.8 2.4

LA {31 <31

BOSt 0.7 3.3

OoB 3.7 2.8




is

final

and filtered in a 30 Buchner al
fresh hexane at the fractionation tenperature.

Tabl e 17.
vol unes of hexane,

In these fractionations,

to renove the solvent to be characterized. Fractionation at higher
t enper at l]mﬁaﬁrgel ds stearins with a hi gher content 5 of disaturated TAG at

oils were mxed with different
in proportions that varied from25%to 75% of oil
m C¥P[28L1/04816P - hexane ni xtures were cool ed down t oPOTEP2H9063842 72 h
vacuum The stearins were then washed with
Finally they were distilled

in the

expenses of s and-.r.ec A ct--was.--observed. at-.increasi ng
t he a_rm_untTf@FV;ﬁ;&”ﬁﬁEeﬂ ¥ Q’C}Wﬁﬁﬁiﬁﬁﬂf 8&&%’1 8%’“?’5 ?‘QEP@C FHtewehPislHaE0
contal ni ﬂgﬁ}”@érﬁp&t@ﬂm St Bk @ OB dShAthd Saist & B BRefiadichaidn atied TAG
content an ﬁéﬂc};her el tl%g s)m nts than mcelles with a higher concentration
of oil. Ruf %lﬂ‘@?ﬁ%‘ﬁlﬁ ¢ ng the fractionation conditions, HStHO{al and
HSt HO 102,5 pr Qdu%ﬁﬁl&réﬁé@ﬂ kRS \@ctdh sk | ar epmpesdit | Ofwt Th@@s@ t hgyed ni ti al
stearin ggontent of the rtin does not substanti aFI y influence the
out come qf FIREERPICBRY B st Gins W@i%%ﬁwﬁ 169PCT/ EP2010/ 065842 31 Table 17
Ranges of[ CoRposIit1on of di gat urat edwggb@ggyégby&@gs%gmaﬂg@t riacylglycer ol
cl asses ijin.stearins.resulti ng fromfracti-onat.i t HO. 1 and. HStHO 2
(Tabl es 4 andT@)’i@WEi"Fﬁfﬁfexane at di fireirEni t enperiat ures. THé differences in
stearin GOMPOSTTTRREW THI T gach Tenpeggrure are due 10 dkf FeTent
proportidns..of. hexane in the fractionation.mxture. They varied.from?25 to
75% o0i | iin the i nicellds. P.pal ¥t caci d; Stl. st eari c&&£d:; Ool ei caci d; A
ar aqui drcadd, &g behenrgacTd Sz psaturated - fattryagigh o™

unsaturatied fatty acid. D sdturated triacylglycearol range (9% _ HStHO1HSt HO2
....... 020 SOM-------4-5t------54020 52C 91 0OSl 11.#2 57.5 15,7 -
52.530. 7 4562858632 , prx Y

RMM 318 21.6

MMD 8.2 2.0

KMOD 0.8 2.5

SUS 8.8 35.8

SUU 52.8 8.4

LU 37.8 26,1

EXAMPLEZ

1. Solvent fractionation of high-stearic high-oleic sunffowsr od

Solvent fractionation involves the mixing of high-stearic and high-oleic ol

with an organic soivent, cooling down the resulling micelles, growing solid

crysiais and fillering the solids at vacuum. The resulling stearin caks is washed

with fresh solvent o remove the olein entrapped in #§. Sobvent fractionation can

16

he fullilied with different solvents including hexane, aceione or ethyl ether. In

the present example high-stearic high-cleic ol HBHHO 1 was dissolved in an

aqual volume of hexane. Resulling micelles werg sel in & water bath at 080 and

520 for 88h, then the precipiate was filtered and washed with fresh hexane at

0% or 5°C respectively. Slearing were finally distilled 1o remove the solvent and

15

characterized.



StOP 6.2 - 11.0 6.5 - 11.014.3 - 13.1 12.1 - 9.1 ACst 2,0 - 7.5 2.7 -
6.96.1 - Wodob/olists¥. 8 . ........... . BOSt t9 - 8.8 PCB/EP2810065862- 8.9
5.6 - 10 5 8SUS 22,4 - 85.9 28,3 - 79.659.6 - 77.4 52.4 - 91.5-- SUU 53.9 -
9,8 43,3 - 13.229.9 - 17.3 33.9 - 8.3 YU 23.7 - 4.4 28.0 -.310.4 -6.3 13.7

2.0 EXAMPLE 6 5 Deternination of nelting intervals and contents of

sol i ds by dlff%[ ntial scanning calorinetry Differential scanning

cal ori metry or @%@$ d2ardhbt %%}ﬁ@r Heiasapl $i§§ﬁfﬁ$ ghal ﬁ%ﬁ fﬁlﬁﬁ‘cﬁf‘fsmg‘fdlmﬂér ence
n the ampiplophdieal: CRukiRM 10 g ﬁesge;ﬁgﬁberamgef@é Y Yachonamm) e and
reference are neasured as a un |on 0 erature hi s tec ni que

al | oned détwestai thp chveenedt dingturateer VAl mf S@Jﬁf&ieﬁeéntgs\fsag plandiosithedat ns.

Furth th t f d f th t ff t.t t
cal cul at o@ B3P IHEBOP A FHG  HESHEST B e ofiprtled TG Wt SPBRIRS! of 1 ne
fats were geterdgiaety &ﬂ%leéreﬁtﬁéiﬁ i Ak %ﬁ@”@'@&e@%e@twe’i@?t ThebdSaks | e QLOO

scanner (TA instrunents, sult's were 15processed
usi ng t he APRFAHELY SPE c%ﬁ@@t&ﬁfﬁ@“ymm dfigplaying Hﬁghﬁwﬁiaaf@mwm@ STAGB2

i nstrumnent S, Akl ne nel ting 6620,
N4 o5 A0 A RV freflol TR R IL o PRl AR G B S8R MaD
amount s ofsuhf)@ymebsl{,ed oils and fat fractions of 6 to 8 ng to al um num pans
and weighting themin a precision mcrobal ance (Sartorius MP

M crobal ance). Pans were 5 then sealed and subnmitted to calorinetric
bal ance. An enpty seal ed capsul e was used as the reference.



To study

any previous structure;
kept at 5®C20W0M4B924h. Finally,
10 48h, Sanples were |oaded in the calorinmeter at 202C,

for

rate.

melting profiles,

sanpl es were kept at 902C for
then sanples were cooled to 02C for 30 m n.
they were transferred PETAR2QVEMSS4T 262C

10 m n,

to destroy
and

t enperature was
qui ckly decreased to -402C and then i¥% was increased to 9020 at a 102Ci nin

anal ysi s software.

Solid fat contents (SFC) were determ ned by continuous integration of
the DSC fekta #3 curves usi ng t he TA universal

A o R e R st ke e v it A
st andar d; e@epaelubitrestearde obaMRE Sdrh G @hmihaisey ballenti iracsbosidni withifabl es 18
by sol veplerRe FARAPPEITF L HChhe STBAR PSR- ol ei ¢ of I's. P, pai mi{] caql d:
St . st ear| gaci4: Opgh®iccacidlti; L 5t | i-nol gkariaci giigiA O ar aquiaklic aetid; B .
3t SH 8] Popnela 6 MY SFEOP S 5 e 04 pos: 13,7 8.6 13,6 128 7.7
6.5 7.2 Triaoyigivoerol composition (%)
HSIHO SH 3 8H 4
POP 0.4 0.9 0.8
POSE 2.7 13.4 11.0
PO 7.8 2.7 1.8
POL 1.0 0.2 0.1
PLL «<0.1 <{.1 <0.1
51081 £.4 371 52.5
St00 33.0 153 8.8
S5 8.7 0.8 0.6
o0 KRS 10.8 8.3
SHOL 4.4 1.8 1.0
0L 52 1.5 1.0
OLL 0.8 <0.1 <1
AOSt 8.8 83 6.9
OCA 2.9 1.1 0.7
OLA <01 <1 {31
BOSE 8.7 8.9 8.0
0B 3.7 1.7 3.8




7.1 POO' 3,6 4.33,01,11,21.20,70,2PCL 0.30.50.20.20.10.20.4
<0.1 MO% 35.8 32.5 39.9 56.0 57.8 65.3 67.3 74.3 St00 15.9 20.1 14.4 6.2

6.8 4.7 3VO 2011448169 PCT/EP2010/065842
25

Table 13

Triacyiglvesrol class composiion of a high-stearic high-oleic sunflower  off

{HSHO1), compared with stearing oblained from the same off by solvent

fractionation with hexane at a temperature of 0%C (SH 3} and 5%C (BH 4).

8 = saturated fatty acld, M = moncencic fatly acd and

0 = diencic fatty acid, U = unsaturaied fatty acid

Triaoyvighyearo! class composition (36}
HSHG 1 SM3 SH 4

SMS 8.9 64.8 78.0
Sha 47.2 20.8 12,1
508 0.7 (.1 «<0.1
SDM 5.4 2.0 1.1
SDD <{.1 <{3.1 <01
MMM 31.8 0.5 8.3
MM 52 1.5 1.0
MDD 0.8 <{.1 <01
SUS 8.8 §4.8 78.0
SuUu 52.8 228 13.2
LU 37.9 12.0 7.3

EXAMPLE 4
1. Salvent fractionation of high-stearic high-oleic sunflower oif stearins
The fat of the invention is prepared by fractionation of HEHO sunflower

[#1]

oifs. Alternatively, stearins obtained by dry fractionation or solvent fractionation

can be enriched in disaturated TAG by further solvent fractionation.
A stegrin obtained by dry fractionation from HSIHO sunflower ol as
described in Example 2, was dissolved in 3 volumes of acelone. These fal
10 micelies wers then cocled down {o temperatures of 10 or 15°C, in this moment
seeding with appropriated tempered stearin crystals oblained from previous
fractionations was performed and the micelles kept al this temperaiure for 48h.
Than, they wers filtered at vacuum in fillration plales set into a cold room using
miracloth tissue as the filtration medium. Precipitates ware washed with fresh



Sti.,St 1.0 0,9 2.00,50.70.10.2<0,100013.217.16.13,65.14.12.9

0.9 StAOL 1.8 2.51.2 0.6 0,9 0,4 0,1 <0,1 - - 001
WO 2011/048169 PCT/EP2010/065842

286

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 S1O581, AOSB and BOSY,
making and reaching 3 total content of TAG with the general structure SUS up
10 79.3% (Tables 14 and 18). This fal is appropriate for confectionary, since i
presents a high level of disaturated TAG. This fat is free of linolenic acid and is
fully compatible with CB.



1.8 2.3 0.80.61.40.50.4<0.10LO0.10.2<0.10,4<0.1<0.1<0.1<0.12
ACSt 4.4 3.26.97.47.77.07.47,100A1,21.61.10.30.50.50.70,61
BOSt 4. 4 03011/048169 PCT/EP2010/065842
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Table 14
Triaoviglyoeral composilion of g stearin prepared from  high-slearic high-olsic
sunfiower fgt (S0 B}, comparsd with stearing obiained from the same fat by sobvent
fractionation with acetons al 105C (34 1) and 15%C (84 2,
P = palmitic acld; 51 = stearic acid; O = oleic acid; L = linolele acld; A = araguidic acid;
B = behenic acid
Triacyighyeero! composition (%)
B0 8 SA 1 SA 2
POP 0.5 0.6 0.3
PGS 4.1 8.1 7.7
POO 8.7 3.1 1.2
POL 0.8 0.4 0.1
PLL <i},1 (3.1 <} 1
S5 12.5 37.7 5.8
SW00 28.5 15,7 &.8
SHSt .8 1.1 g.7
OO0 8.0 12.7 5.1
0L 4.0 2.5 .9
O0L 3.3 2.3 1.4
OLL 3.4 0.3 {1
ADSY 1.7 5.4 3.7
01 2.3 1.4 0.5
LA, i1 i} <f3.1
BOSY 1.8 53 5.0
0B 2.8 2.3 4.6




7,9 8.45.082836.600B1.72,31,81,84,60.90,51.4 34 Table 19
Triacyl gl ycerol cl assesconposi tionof di fferentsteari nspreparedbysol vent

fracti ona¥Pa@n11/@A6Ps sol vent acetone and SH i s sol vent REX&R2010/0633142

hi gh-stearic high oleic oils. S. saturatedfattyacid, Mrnonoenoicfattyaci dand
ID . dienoic fatty acid, U . unsaturat®d fatty acid 5A3 8A4

Triacyl glycerci SH 5 class SA 5 conposition SA 2 (%9 SH 6SH 7--EI 8 SM5
59.3 48, T56% 3584.7 78.6 87.390.495.5

Triacylglyeero! class composition of a stearin prepared from high-stearic high-oleie
sunfiower fat (S0 8}, compared with stearins oblained from the same fat by soivent
fractionation with acetone at 10%C (SA 1) and 15%C (BA 2.
S = saturated fatty acid, M = monoenocic  fatty  acid  and
D = dienole fatty acid, U = unsaturated fatly acid
Triacyiglycerol class composition (%)
sDs SA 1 SAZ

SME 20.8 58.2 78.8

ShM 412 22.4 13.2

508 0.8 1.1 0.7

SDM 4.8 28 1.0

sSoD <1 <1 0.1

MMM 28.0 187 5.1

MMD 3.8 2.3 1.4

MDD 0.4 0.3 <31

SUS 21.6 59.3 78.3

SUU 48.0 25.3 14,2

UL 32.3 15.3 €.5

EXAMPLE S
Fractionation of high-stearic high-oleic sunffower off at different temperalures
The compositions of the different stearing oblained by fractionation of

[ ]

high-stearic high-oleic sunflower oils are diferent according 1o the conditions

used in this process. Thus, it is possible to obigin siearins with different
characteristics and melling profiles modifying the conditions of il fractionation,

it the case of dry fractionatlion it is possible 1o accelerate the process by

10 codling down the oil {o a lemperature low enough to induce a quick formation of

crystal nuclel (nucleation temperature), which usually ranged between 210 5§ 9°C

below the final crystallization temperature. Afler this step of nucleation the oll

was warmed up o the final crysialiization lemperature for 20 to 50 h. Then,

stearin was filtered in & jacketed Buchner funnel and enirapped olein removed

15  applving vacuum. The nucleation temperalure and time affecied the final
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composition and yield of the stearin, as it did the final fractionation temperature
{Table 16).

The lavel of saturated fally acids in the stearins obtained at higher
temperaiures increased at expenses of lower yields of precipitate. Lower
nucieation tlemperatures gave place o stearing with lowsr levels of disaturated
TAG although they accelerate the whole fractionation process.

Table 16

Ranges of composition of disaturated triacylglycercls and iriacylglvoersl classes in
stearing resulling from dry fractionation of HSHO 1 off (Table 4) at different final
temperatures. The differences in stearin composition within sach tempsrature are due o
different nucisation conditions.

P = palmitic acid; 33 = stearic acid: o = olsic acid;
A = araquidic acid; B = behenic acid, 8 = saturated fatty acid, U = unsaturated fatty acid.

Finad orystaliization temperature
Triacylglycers! content rangs (%)
17.0%C 17.5%C 18.5%C 18.0°%C

S105t 85.8-12.8 8.7-18.8 8.8-23.7 12.6-24.2
S0P 3.0-4.3 3.0-5.8 3.5-6.8 4.1-8.2
ADSt 1.1-1.9 1.1-3.0 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
SUS 12.8-22.0 12.2-31.4 168.7-38.6 20.8-38.8
SUU 51.7-46.5 51.2-41.3 50.1-36.6 48.7-36.7
LUy 35.8-31.8 38.2-27.3 33.1-24.7 325212

in the case of solvert fractionation the final composition of stearins
change in funclions of the conditions in which the crystallization is carried out. In
the case of solvent fractionation the parameters that are usually modified are
the temperature and the amount of solvent that is added to the oil,

Data coresponding to several fractionations with hexane are shown in
Table 17. In these fractionations, oils were mixed with different volumes of
hexane, in proportions that varied from 25% to 75% of oll in the final miceliss.
Cil-hexane mixtures were cooled down 1o O or 5% for 72 h and fillered in a



2.3 0.2 0.8<0.10.60.41.4<0.10.50.4<0.1 <0.1<0.1<0.12 SUS 60. 3
49.1 71.3 85.2 79.3 87.490.695.5 SUWJ 24.5 31.3 21.7 10.2 14.2 8.0 6,13.7
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Buchner at vacuum. The stearing were then washsed with fresh hexane at the

fractionation temperature, Finally they were distilied o remove the solvent to be

characterized.

Fractionation at higher temperatures yields stearing with a higher content

5 of disaturated TAG at expenses of vield and recovery. A similar effect was

observed al increasing the amount of hexans in the fractionation mixture. Thus,

micelles containing more hexane give place to stearing with higher disaturated

TAG content and higher melting points than micelies with a higher congentration

of ofl. Furthermore, adiusting the fractionation conditions, HSHO 1 and HBIHO

10 2, produced fractions with similar composition. Thus, the inltial sisarin content of
tha starting ol does not substantially influence the ouicome of the fractionation.



4.6 8,30,9 Confectionary fats require a high level of disaturated TAG
to achi eve the necessary properties involving high levels of solids, which
make t heswofati/dasiébt| e, and a quick nelting interval ThiPETmPRG1I0I06SSHS

di spl ayed typically by CB (Table 2) as it is shown in Table 20. WO

2011/ 048169PCT/ EP2010/ 065842 35 Tabl e320 Content of sods at different
tenperatures of stearins obtained by solvent fractionation from

hi gh- st ezakfs BFgh-ol ei ¢ sunfl ower, (For conposition see Tables 18 and 19).

Tenperature (QC)/[Solid content ('1;4)) 30T.32.51T.35..1C. 37.5C. 40t4C
8M - - BBampessoigooronasitpniol gisguragt Yiscsigivoersl gnd Tiapyigivgerol classes in
stsaring resufting from fractionation of HSHO 1 and HBHO 2 (Tebles 4 and 8) with
hexane at different temperatures. The differences in siearin composition within each
tfemperature are due to diferent proportions of hexane in the fractionation mixture.
They varied from 25 to 75% ofl in the final micellss.
P = pamitie acid;, St = stearic add, O = osic  aci
A = araquidic acid; B = behenic acid. 8§ = saturated fatty acid, U = unsaturated fatly
acid
Disaturated triacyiglycers! range (96}
HEHO HSIHOR2
020 50 g=C 5¢C
S10O8 1.7 -57.5 15.7 - 52.8 30.7 - 458 28.0-83.2
SIOP 8.2 ~11.0 8.5~11.0 14.3 - 131 121 -84
ADSE 2.0~75 27-~88 8174 §1~7.8
BOSt 1.8-8.8 28-~8.0 5888 586~ 105
SUS £2.4 ~85.9 283788 Bo.8~77.4 52.4 ~91.8
SUU 53.8~0.8 43,3132 28.89~17.3 338-83
LU 23,7 ~ 4.4 28.0-7.3 104 ~83 13.7 2.0
EXAMPLES

5 Determination of meliing infervals and contents of solids by differential scanning
calorimelry

Uifferential scanning calorimetry or DSC Is a thermoanaivtical {echnique

in which the difference in the amount of heal required o increase the

lemperature of a sample and reference are measured as a funclion of

10 temperature. This technique gllowed determining the melting interval of different

fais and stearins. Furthermore, the content of solids of the fat at different

termnperatures was calculated by integrating the heat flow signal. The metlting

profiles of the fats wers determined by differential scanning calorimetry (DSC) in

a Q100 scanner (TA instruments, New Castie, DE, USA). Resulls were

15 processed using the TA analysis software provided by the manufacturer. This



'0,2' SHS5 57,5 42.2 26,7 14.3 6.3 SA 2 82.1 74.152.7 23,1 6.4 SA
5 78.8 69.0 45.8 17.5 3.5 SH6 91,3 85.0 62,8 29.6 9.1
WO 2011/048169 PCT/EP2010/065842
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instrument was calibrated by using metallic Indium {melting point 188.8 G,
AHE=28.45 J/g) prior to use. Samples were prepared by transferring amounts of
the melted oils and fatl fractions of 8 1 § mg 1o aluminum pans and weighting
them in a precision microbalance (Sartorius M2P Microbalance). Pans were

5 then sealed and submilted fo calorimstric balance. An emply sealed capsule
was used as the reference.

To siudy melting profiles, samples were kept at 80 for 10 min. fo
destroy any previous struclure; then samples were cooled to 08C for 30 min.
and kept at 5%C during 24h. Finally, they were transferred o an oven at 26°C for

10 48h. Samples were loaded in the calorimeter at 20°C, temperature was quickly
decreased to -40%C and then it was increased fo 80%C at g 108C/min rate. Solid
fal contents (SFC) were determined by continuous integration of the DSC
melting curves using the TA universal analysis software.

Different stearing prepared by dry and solvent fractionation from different

15  high-slearic high-oleic oils were analyzed by DEC and compared with standard
cacoa butier. The composition of these fals is shown in Tables 18 and 18,



SH7 86.0 79.5 62.0 32.9 11,0 SH 8 94.591.6 82.2 . 47,5 15.4 i

J Fats with a | ower content of total disaturated TAG di spl ayed

sim | ar owoomnmiBiong | ower contents of solids than CB aPCrarp@Enabisaes
around 30,4C (SA 3 and SA 4). However, these fats kept high solids contents
at these tenperatures, and their neltidhg behavior was simlar to CB at
tenperatures higher than 302C, due to the presence of the high melting

poi nt TAEmiMEStEand BOSt. Wen the hi gh-stearic hi gh ol ei ¢ sunfl ower

st ear i nS-gi-spl-a epnt—of —di-sat.ur.at-ed.] han--CB and SA
5) they d e §ﬁ*’*’3h|CSW§P‘*'E‘6hPéﬁjt“%@F” 1S H@??Wnb}tﬁ%?%?v R Fﬁ*i@s fats
cont ai ns f};{,}@h@h @egylbgmméglmg poi nt such as ACSt and BOSt. Sunflower fats

wi t h hi gher conte t . of disaturated TAG di.spl ayed a _bi gger percent ag of
sol i ds al % o7 e %@’é‘i}%ﬁ eoﬁ%gl tisfg it eFVals, ﬁé‘?weef;? 35“an&’P%P &byt were
fully conmanah@é@am&h»Cﬁraq@@sctéacha@em@mﬂ in bl ends WIth CB to §nprove
t he chariac 0Na . L-eNPeratLLes he..cont ent
of solids at di fferent terrperaﬁﬁc‘é@}&ﬁ’q P%P‘?%?Pé‘ i1 Tabl e 20 correl ated
wel | wi timThE SNE: 6ONT €afs | sH 5 SN ENT Tgael T ORRtY o @i 7hijgrEgREari c
hi gh-ol ei.c.sunflower oils i& an efficient way.to.produce high noelti g poi nt
sunfl ower A s, Afongst98i ff ef ént] s8tvent st-Jacet dhé was Géaspeci &4y
appr opr i aEgEeCAEE T BUUCeE @ U XK 20pF ecT pitgk gfsthe—gteary n at
tenperatures rianglingi10-152C Dependingion the{ WD
2011/ 0481 6GRET/ EPF010/ 06§84p 86 1.1 1.2 1.2 0.7 0.2

POL 4.3 0.5 0.2 3.2 3.1 3.2 .4 <f1

SHoSt | 358 32.5 38.8 58.0 57.8 85.3 §7.3 74.3

S0 155 281 14.4 8.2 8.8 4.7 3.7 1.5

SHLst 1.0 0.9 2.0 4.5 4.7 .1 0.2 <31

OG0 13.2 17.1 g.1 3.8 8.1 4.1 2.9 0.9

StOL 1.8 2.5 1.2 8.6 0.9 0.4 3.1 <{.1

Q0L 1.8 2.3 0.8 .8 1.4 0.5 0.4 <01

L &1 a.2 <1 3.4 <1 <01 <{.1 {31

&08L 4.4 3.2 £.8 7.4 7.7 7.0 7.4 7.3

OQA 1.2 1.8 1.1 0.3 0.8 0.8 0.7 3.8

BOSt 4.4 3.3 7.8 8.4 54 8.2 8.3 £.8

OOR 1.7 2.3 1.8 1.8 4.8 0.9 0.5 1.4




starting oils,
different TAG conposition were obtained. All
hi gh rangeoabidi4smbur at ed TAG content (67-82%

the ratio oil/solvent and tenperature stearins with

these stearins were in the
Tabl es 2Pcam2@B)65882 Tabl e

21 Triacyi gl ycerol conposi tionofdi fferent stearinspreparedby fractionation
acetone fromHStHO 1 (Table 4, SA 8, 3BA 11, SA 12) and HStHO 2 (Table SA 8,
Fracti ons corresponded
ratios.

SA 9, SA 10) high-steeric high-oleic oils.
fracti onfgplents at 10 and 150 u5| ng different oil/sol vent

P. pai m t4

acid; Bi.

corrposit
0.9 0.7

)
.

"BeReHFeo o gereah o0 SRS T gD yoer o
| fetibAationSHn 6 SAveht %i@né&m@sﬁ% é&v@ﬁ\h&iar@fré&a PR :Qarc nga 1.0 0,9
OG;J;Q'E; t 10.812.5 13.8 14.0 15.0 11. .)00 2.53.

8 = satwsled fatty ackd, M =  monoenoic  fally  acld  and

D = disnoic ialty acid, U = unsaturated fatly acid

Triacvigiveerol class composition (34}
SA3Z SA 4 SH 5 SAS SA 2 SH 8 SH 7 SHB

SMS 58.3 48.2 £8.3 B4.7 788 87.3 90.4 98.5

SMb 22.4 28.3 20.3 9.4 3.2 7.4 5.8 3.7

ST 1.0 0.8 2.0 0.5 0.7 LA .2 <{3,1

SOM 2.1 3.0 1.4 G.8 1.0 G.8 6.5 <31

SBD <31 <{3.1 <11 <§.1 <{3.1 «<{3.1 <{.1 <{.1

MMM 13.2 171 §.1 a8 5.1 4.1 2.8 0.9

RMD 1.8 2.3 3.8 0.8 1.4 0.5 0.4 <f3.1

MDD 3.1 0.2 <1 0.4 (3.1 <. <1 SN

SUS G603 48.1 71.3 85.2 78.3 B7.4 80.6 88.5

SUL 24.5 31.3 21.7 0.2 4.2 8.0 6.1 3.7

UL 15.1 19.8 8.8 4.8 6.5 4.8 3.3 0.8

Confectionary fals require g high level of disaturated TAG to achieve the
necessary properties involving high levels of solids, which make these fat britlle,
and a quick melling interval. This profils s displayed typically by CB (Table 2)
as i 1s shown in Table 26,



- 2.72.3" -191.51.4 PCL 0,20.3 0.2 0.20.1 0.1 0.1 StOst 42.839.5 41.4
43.746.9 52.7 53.2 St00 13.8 14.7 13,9 12.19.8 8.5 8.4 ---StLSt 0.7 - 0.7
0.8 0. 70.\80Q0R/@8B9000 10,4 8.2 7.3 6,34,8 5.5 5.4 PCT/EP2010/065842
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Table 20
Content of solids at different temperatures of stearine oblained by solvent
fractionation from high-stearic high-oleic sunflower. {For composition see Tables 18
and 18},
Temperature (FOYSolid content (%)
KIS 32.5°C 3885 37.88C 408
SA4 38.8 25.8 10.8 24 (.0
SAZ 50.0 38.8 17.4 4.3 0.2
SHE 575 422 28.7 14.3 8.3
SAZ 82.1 74.1 52.7 234 8.4
SAS 78.8 88.0 45.8 17.5 3.5
S8HE 91.3 85.0 652.8 £9.6 8.1
SH7T 88.0 79.5 62.0 32.8 11.0
SH8 84.5 918 82.2 47.5 154

Fais with a lowsr content of tofal disaturated TAG displayed similar or
something lower contents of solids than CB at temperatures around 30°C {(BA 3

]

and SA 4}, However, these fals kept high solids contents at these temperatures,
and thelr melting behavior was similar o CB af temperatures higher than 30%C,
due o the presence of the high melling point TAG ADSE and BOSL When the
high-stearic high-oleic  sunflowsr stearins  displayed similar conlent of
disaturated TAG than CB (8H § and 5A 5} they displayed higher content of
10 solids than OB provided these Tats conlaing TAG of & high meling point such asg
ADSE and BOSL Sunflower fals with higher content of disgurated TAQG
displayed a bigger percentage of solids and more slevated melling intervals,
between 35 and 40°C, but were fully compalible with CB, so they can be used
i blends with CB {o improve the characleristics of confectionary at high
15  lemperalures. The content of solids al different temperatures of fractions in
Table 20 correlated well with the SMS content.

Solvent fractionation of high-slearic high-oleic sunflower oils 8 an
sfficient way o produce high melling point sunflower Tals. Amongst different
solvents, acelone was especiglly appropriate because B induced a quick

20 precipitation of the stearin al temperatures ranging 10-15%0. Depending on the
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starting oils, the radio oiifsolvent and temperalure siearins with different TAG

composition were oblained. All these stearing wers in the high range of
disaturated TAG content {67-82%, Tables 21 and 23).

Table 21
Triaoylglvosrol composition of diffsrent slearing preparsd by fractionation with
acetone from HEHO 1 (Table 4, 84 6, 84 11, BA 12} and HSHG 2 (Table 8, SA 7,
S& 8 SA 8, SA 14} high-stearic bigh-olele olls. Fractions corresponded o
fractionations at 10 and 158%C using different oilffsolvent ratics.
P = palmitlc sacid;, B = ostesric  ackd, O = acid;
L = linolelo acld; A = araguidic acid; B = behenic acid
Triacviglyceral compaosition {96}
SA 8 SA7 SA 8 JA g SA 10 BA 11 5412
POR 0.7 0.8 1.0 .8 .9 4.7 0.7
POGH 10.8 12.5 13.8 14.G 15.0 1.7 11.8
POO 2.5 3.0 2.7 2.3 1.8 1.5 1.4
PFOL 0.2 3.3 .2 0.2 3.1 .1 0.1
108t 42.8 38.5 41.4 43.7 46.8 527 53.2
S400 13.8 14,7 13.8 12.1 8.8 8.5 8.4
SiLSe 0.7 0.7 0.8 4.7 0.8 (3.3 0.8
GO0 10.4 8.2 7.3 8.3 4.8 5.8 5.4
CHOIN 2.0 1.4 1.4 1.1 0.8 0.8 0.8
Q0L 1.7 1.0 0.8 0.7 8.5 0.8 0.8
Ll <31 <{11 <{1 <{.1 {1 <0.1 (3.1
AGBY 5.8 8.9 8.8 7.4 8.1 7.4 7.2
QOA 1.1 1.3 1.0 1.0 1.0 0.5 0.5
BOSt 5.8 7.7 7.1 8.1 8.4 8.1 7.5
08 1.7 2. 1.7 1.5 1.2 1.2 1.1

oL <0,1
OA1.11.3
CT/EP2010/065842



0.5 0.5 130St 5.8 7.7 7.18.18.48.17.50B1.7201.7151.21.21.1
WO 2011/ 048169PCT/ EP2010/ 065842 37 Table 22 Triaryiglycerol class

conposi t iwo 20f1/d8feber ent stearins prepared by fracti onaPCcomEpPesmwiecisset one
fromHStHO 1 (Table 4, SA 6, SA 11, SA 12) and HSHO 2 (Table 6, SA 7,

SA8, SA9, SA10) hi gh- st eari chi gh-ol ei coh®. Fracti onscorrespondedt o
fractionati onsat 10and152Cusi ngdi fferentoi |l /sol ventrati os.

S. sat uraﬁ“el‘ﬁmﬁiyaci d, M nonoenoi cf attyaci dand D. dienoic fatty acid, U.

" “‘ ““ “‘ = “‘“"‘:"‘.““.‘“‘.“‘:“‘.‘“‘.‘“‘.‘“ ““““““““““““““““ ‘l 0
gzsgt g'rb\a g j };’g Xto g prrepar& y fractionalion wit (%

acetane from HEMO 1 (Table 4, SA 6, 84 11, SA 12} and HEHO 2 (Table §, SA 7,
SA B, SA 8, 5A 10} high-stearic high-oleic olls. Fractions corresponded o
fractionations at 10  and 15%C using different  oilfsolvent  ratios.
8 = saturated falty acid, M = moncencic fatty acld  and
0 = dienocic faity acid, U = unsaturated fatly acid

Triacylglycerol class composition (9%}
8A 8 AT SA 8 SA @ S5A 10 SA 11 SA12
5SS 85.9 87.5 701 741 78.3 80.8 80.5
SMM 18.1 21 18.3 168.8 13.8 11.7 1.4
S8 0.7 0.7 .8 0.7 0.8 0.3 0.8
SDM P 1.4 1.4 1.1 3.8 0.8 0.8
s <01 <01 =0.1 =31 <03 <{3.1 <31
MMM 0.4 8.2 7.3 £.3 4.8 55 54
MWD 1.7 1 0.8 0.7 4.5 0.9 0.8
MDD <{}.1 <01 <(3.1 «0.1 <0.1 <01 <1
SUS 86.8 68.2 70.8 74.8 78.9 80.9 81.3
SU 21.13 £2.4 20.7 18 14.7 12.8 12.3
LHI 121 9.2 8.1 7 5.3 6.4 8.2

Onece again, the higher the levels of disturated TAG, the higher the
content of solids of the corresponding fats (Table 23). All these fals displayed
conterds of solids higher than cocoa butter at temperalures higher than 30°8C

(811

although some of them contained less saturated fally acids. This effect was

caused by the presence of TAG lke AOQSE and BOSt, which display melting

points higher than those of the disalurated TAG found in CB. These fals were

fully compatible with CB, so they can be usad in blends with B to improve the
10 characteristics of confectionary at high temperatures.
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0.70.7;0.80,70.60.30.8 SDM2 11.4 1.4 1.1 0.8 0.8 0.9 SOD <0. 1l
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Table 23

Content of solide at different temperaiures of sisaring preparsd by fractionation with
acetone from HSHD 1 {Tabie 4, S& §, B34 11, 8A 12) and HStHO 2 {Table 8, SA 7,
S84 8, SA g9, SA 10} high-stearic high-clkeic olls. Fractions comresponded fo
fractionations at 10 and 158°C using differsnt oif'solvent ratios.

Temperature (FOYSGd content (%)

30EC 32,58 358 37.5%C 408
SA7T 58.3 43.2 282 6.7 8.1
SA G 87.2 45.2 31.8 9.1 8.7
S5A 8 81.1 48.8 34.9 215 1.3
549 £54.1 50.8 383 207 10.3
SA 10 70.0 587 38.3 224 1.2
SA 11 1.8 57.6 A40.0 23.5 1.8
SA 12 74.8 62.3 45.8 28.1 4.8

EXAMPLE 7
Studies of compatibilily of the fat of the invention with CB

Sometimes fats used as alternatives o OB like lawric and hydrogenated
fats produce sutectic mixiures, in which the meliing interval of the fat blend is
tower than that displayed by both {ats separately.

To study compatibliity of the fat of the invention with CB 1o produce
improved confectionary fals, both fals were melted and blends of different
proportions wera prepared. Thereafter, the solid contant of the blends was
determined by differential scanning calorimetry as described in exampls 8, The
fats used in this example were CB1 (Table 2) and SHE, which composition is
shown in Tables 18 and 18, The lines corresponding to solid {at content at
constant temperatures {(Figure 1) woere parallel and did not show the presence
of any eutectic, which means that the {at of the invention is fuily compatible with
coooa butler and i can be used v be mixed with CB in any proportion o
pracduce confeclionary fats with improved charactedstics. These fals, unlike
other CB alternatives are healthy because they are free of medium-chained and

trans fatty acids. Morsover, they have very low saturates in sn-2 position and

<0.1



8.2 7.3 6.3 4.85.55.4 Wb 1,71 0.8 0.7 0.5 0.90.8 MDD <0.1<0.1 <0.1 <0.1
<0, 1 <0.1F<0,1 SUS 66.668.2 70.974,8 79,9 80.9 81.3 _ SUU 21.1
WO 2011/048169 PCT/EP2010/065842

39

can be obtained from a sunflower mutant that can also be grown in countries
with temperate climate,

EXAMPLE S
5 Preparation of a chocolate bar with the fal of the invention
The fat of the invention can be used for preparation of all classes of
confectionary products. In the present example a chocolate bar was prepared
using a recipe avsilable in literature {(W. . Trebor "Chocolate and
confectionary”, 1850). The following ingredients were used:

10
34.6 g fat SHS
21.8 g chocolate powder
43.4 g sugsr
(.3 g soy lecithin
15

The fat was melled and kept at 50%C. At this temperature the soy lecithin
was added and the mixiure was homogenale. Afterwards chocolate powder and
sugar were added with continuous manual stirring. The resulting mixture was let
o cool down to 25%C, Then  was slowly heated again to 30°C with soft stirring,

20 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 werg obtained.

This recipe could be mads with equally good resulls with other fals

mertioned in this patent application or blends of these {als with cocoa bulter in

Ny
[#4]

any proportion,

EXAMPLE S
Freparation of & chocolate bar with a mixture of the fal of the invenlion and
30 palm mid fraclion
The fat of the invention can be mixed with other fats to produce
sonfectionary products of appropriale properties. Thus, palm mid fractions are



22.4 20.718 14.7 12.5 12.3 UUWJ 12.1 9.2 8.17 5,3 6.4 6. 2i [

Once again, the higher the levels of disturated TAG the higher the content
of sol i dswofwtihaswer r espondi ng fats (Table 23). Al theeeTfizbsionsspt ayed 5
contents of solids higher than cocoa butter at tenperatures higher than
302C al t hough sonme of them contai ned 4%ess saturated fatty acids. This

ef fect was caused by the presence of TAG |ike ACSt and BOSt, which display

nel ting pes drephidhefont hadrt Res By ofint hewctbsaiton aV kel AG O NG 168B. These
fats were fully conpatible with GB, so they_can be used in blends with CB
to i nproW&ERE FOERARESERIRRG aBdolisabrpest Tovalidanidn GRANEEHEY diires. WO
2011/ 0481. { n I..cks LL:farent

t enper at %}?%@%@? ggi(r‘%{ %ﬁéﬁ%%?@ﬁ?ﬁgﬁ%%t E%%L%&%S@L}ée%cgtﬂ %hﬁejééi%%m HSt HO
1 (Tabl efzdg riSA 6, siSavid koidShr kB paodudiBrHe 2oi(iEabibresrg, falA Y thSAr8ser8A 9, SA

10) high-stearic high-oleic, oils. Fractions corresponded. fractipnations
2 10 InaARRE e R RBAEOaia PR TR A it BRRISlT #H00  Sud

content g2YO0)t {RHC32. FIhS B erloPXhidRied BH7 1Bbidnation with acetone.

ingredients used were:

13.6 g palm mid fraction
20.7gfatSA 2

21.8 g chocolate powder
43.4 g sugar

0.3 g soy lecithin

The chocolale bar of the example was prepared in 2 similar way as
describad in Exampie 8. The chocolate made with this fat mixture displayed the
expected aspect and texture, with good organoleplic properties.

EXAMPLE 10
20 Freparalion of a chocolate bar with a mixture of the fat of the invention, palm
mid fraction and coona butter
Eurcpean laws allow the addition of a maximum of 5% of non-lauric,
trans-free fats compatible with CB to chocolate. The claimed fat is free of lauric
and frans fatly acids and # is fully compatible with CB. In the present example a
25 chocolate bar was prepared using cocoa butter and a 5% of a mixture of palm
mid fraction with one of the fats of the invention obtained by fractionation with

acsions. Ingredients used were:

32.8 g cocoa butter
104 gfat SAZ
0.7 g palm mid fraction

[FR]
e

21.8 g chocolate powder



432 29.216.7 8,1 SA 6 452 31.819.1 9.7 SA 8 61,1 48.8 34.921.5 11.3 SA 9
64,1 50.9 35.320.7 10.3 SA 10 70.0 55.7 38,3 22.4 11.2 SA 11 71.8 57.6 40,0
23.5 11. SWBAIMA48KI9 62,3 45.6 28.1 14"8 EXAMPLE 7 PCT/EP2010/065842

4%

434 g sugar
(3.3 g soy lecithin

The chocolate bar of the example was preparad in a similar way as
5 described in example 8. The chocolale made with this fat mixture displayed the
texture and organcieptic properties expectad in a standard chocolate.



5 Studies of conpatibility of the fat of the invention with CB

Sonetinmes fats used as alternatives to CB like lauric and hydrogenated fats
produce ewbDeotl/astdxtures, in which the nelting intervalPcofEredie/obzst2 bl end
is lower than that displayed by both fats separately. To study
conpatibility of the fat of the inventffon with CB to produce 10 i nproved
confectiognary fats, both fats were nelted and bl ends of different

proporti Sl e prepared. Thereafter, the solid content of the blends was
determ ned by differential scanning calorimetry as described in exanple 6.
The fats used in this exanple were CBlI (Table 2) and SI-15, which

conposi tion is. shaish fan chalprieingl8n aitgl thicyigheeldl nescter respeadiqwi4.0 solid
fat content F‘ 15 constant tenperatures (Figure 1) were parallel and did
not shomﬁrtwggwé‘é@n g1 agsnetat defmela whlfeh briwesnt BR:5teh@rtat74o8% he

i nvend i of4 CONMPRALI j it r [ u ,L 0 be

m xed wi ?ﬁc@@*ﬂ#r%@ny pr o%oﬁeﬁ?\rﬁé}t goggg%ﬁcg@%ﬁf g% i%%{jar ?’@a?gdw%ﬁﬂ%l npr oved
char act etrissyighgeerdhed etheagenewall fokenudd MOSCRarad tisrtwabihvess arel higadd:hy

pecause Vel G ol S0 SE e ST 3ok AEhon” ooV
2011/ 048369PCHERINS0/PBRRA 2 ARr6RMEC (DT MdICEBRRIN Bnspiidranst mut ant

that can also be grown in countries with tenperate clinmate. 8 5
Pr epar at I'iasytfycerehuoluda eSh@pregaris theaturaiast fathe acidv ditriepresents afhe f at

cont ot | BHERY4Pe dARy SRSl e BRERREBLL AR Qoo iR P8 asids Anr epar ed

using a rearbpentaahtiabloeadidahtl Fefadhsddnhté Yehbnic Hegdpor " Chocol ate and
confectionary”, 1950). The follow ng ingredients were used: 10 34.6 g fat

SH5 21.6 g chocol ate powder 43.4 g sugar 0,3 g soy lecithin 15 The fat

was nelted an t g 1his: rat ne sq | thi s added
and the m xt u?'e%ssﬂ@m%e%%ﬁ@&%ﬁ terFr &/a[gr?@s?’chlé@&tngﬁ Y %%%H ?gd@ ?u\é@ar wer e
added wi 7#.3¢bnpicieciny metwedn <5 and Nt 3Fhemoes préfergbiyibeiuween VEE dngt to

cool_do t.Q, 25ga Then |t was slo heat again to 30gC with soft
stirri n\é\?4‘ 2 828@ ' @‘VF?\FEIQ“W%%M gﬁsgtxappropri ate cast. The mixture

was | et to cool at roomtenperature overnight and chocol ate bars with good
pal atability and organol eptic characteristics were obtained. Thi s
reci pe coul d BeThadelitifzhasqiaihed igang oresal the olainhs dtdret 2f avsipriviati oned in

bropor 1 SRR ere &% Brelar S0 betvahn e S 21god ot B K RECHANFERO it ar e of
the fat gfe bheuiaxegti on and 30 palmmd fraction The fat of the

invention can be mxed with other fats to produce confectionary products of
appréddpriate properties. Thus, palmmid fractions are 40 fats prepared from

pal moil by dyy i opat i - Thes W cqntents of.

pol yunsat ur at %‘dTééggéﬂrd?&gt %ér)géae%‘@%A% gﬁﬁ%&%ﬁ%%ﬁt%ﬁ% 31’ t HeTES'5Bur at ed
TAGs POPhemdeROSIS afilese.3Pat sralembys babhhyenmisxeddwi 6 394 1 awiré ddrefarhBlyr i ch in
stearic acid for the production of confectionary fats, in the presént 5
exanpl e ReiWsEsfARBE 18 Fhet dhafraayiolycaseif the ioauaBQ8tpal m nid fraction
with one of the fats of the invention obtained by fractionation wth
acetone. Ingredients used were: 13.6 g palmmd fraction 20.7 g fat SA 2
21, &5y chocol &t Eheeutitfai4s dagnsdigaanp cdemishy dsgist hidn cBareldhizeghacol at e

bar of the, ex le was prepared in a sim/lar way as duescribedoin Exanpl e 8.
The choct¥: t‘teﬁ%@@t‘ﬁ??%wz ?"%ﬂ f%@(@ué@%ﬁ Hetupen 4hé anpddbl edABSect and
textur e,a,%bgwgéé}mgb,ggﬂglﬁm,qu?ﬁgpert| es. EXAMPLE 10 20 Preparation of a

chocol ate bar with a m xture of e fat of the invention, palmmd fraction
and cocoa butter European | aws allow the addition of a maxi num of 5%

of non-iauric rans-free fats conmpatible w,th CB tg chocol ate, The cl ai ned
fat is free of *‘a‘i??’fjcffa;% qigred rﬂ%py ali gl N games by GnaNCiesi#adt Phl e wi th
CB. 30 t{nat A BSS Hetbe@mieaa 2% 71apgl alsbdatwesn r&%ﬁéﬁ@ w‘f%?ﬁdg%coa

butter and a 5% of a mxture of palmmd fraction w one o e fats of
t he i nveditd batwaRad 88e apg &3%dEP8hat i on with acetone. Ingredients used
were: 32.9 g cocoa butter



301,04 g fat SA2 0.7 g palmmd fraction 21.6 g chocol ate powder 41 43.4
g sugar 0.3 g soy lecithin The chocol ate bar of the exanple was
prepar ed wo 2a11gi4gibar way as described in exanple 8. Thecthreabats4made
with this fat m xture displayed the texture and organol eptic properties
expected in a standard chocol ate, 423CLAI MBS 1, Solid fat conprising
inits triacylglycerol fraction at |least 49.1% triacyl gl ycerol of the
general fornm¥VaAiisid tataseeninded ngcbrmma%e cisgroyg| gBy chamctarfzetthia gener al
formul a St OSt t ween .3..2 an 19% |y of the general formula
AOCSt andmgﬁ 353 spllg Tabea Y‘Wf %Pd?%e‘%@ %g”pq{"he general formula BOSt,
wherein the fatty acids in positions sn-1 and sn-3 of the glycerol are the

two external characters in the triacylglycerol fornmula, S represents a
saturat ed fatByAagold fal aseprisgeth i aay aouatiiacking T &t chawmeigrizest in

ol d ond B Ras ARl Bane plEPHERRE Hor ORI s g SIGPLERERTRR O e et 1
claim1l1, conprising between 39.9 and 74.3% preferably between 45 and

74.3% nore pref erably between 50 and 1574. 3% of the tr| acyl gl ycerol of the
formula Stost9. A solid f@t ashelagiopd dnra@imad. cviaeneed the TERaJoBRECHTS tIAY ¢l ai ns

1 and 2 etween 4.5 and 8. 1% of
the tri acﬁ%@:@?o ybr%%ﬁﬁﬁé% %}ﬂgﬁiég%&%‘fc}%ﬁé)g%pg The solid fat as

cl ai med in ang) bagtirgf atiigh chedrishithdleicanpep o r@dméifi@é@mnﬁ Bemdsm@ 3%
preferably between 5 and 10, 3% re pref e apl 3% of the
e ady | olPoBreReIalUrBHa TPasThit AP BB esarEn T %%J%%e ety T g pes o any
one of thancat & LRGLeAI {habers St et 9%-and 74.3%
St Ost, b@tﬁv\eéen %ﬁ rAf A)ggnvgiﬁlg'a fg%étyzgﬁghget ween 4. 4@5‘&% %%g&&% e

6. A sol ingiftainingsthe aii abthis tenapgrabine fof 20 he 50 haiuns, meErabihé:eaweem Pded in 30
that it E}a%é et ween 42.8% and 74. 3% St OSt, between 5.8% and 7. 4% ACSt and
bet ween 3 QHEP'8. 306 BOSt. WD 2011/ 048169PCT/ EP2010/ 065842 43 7, A
solid fat as g aisppdrdtitgantheoneohd tdigarf aifidkn 1-the Célérrﬁcb?r'ﬂiﬁdtiérﬁ* t8ha;

the oil has a solid fat content of 38.9 to 94.5% at
sol il fat as @) piessdi thegngarihealed. praerabliupstold bar,cxﬁamb@téar gedoild 5t hat

tracti ondiy aoh oetteP BT IR ¢S TR IR PSS il i e

fractionation is | ow tenperature dry fractionation conprising the follow ng

st eps: a) heating a high-stearic _high-alejc oil to, about 60QC and
decr easi ng i 019he Scdffet as Gradmes iperim 5e‘ﬁ’g§l‘%'f‘ dredract ’6‘&&1

pref er ab}, 19PC, W stirri whi |l e 1y ad terrpered
crystals o&gnsd;teg5 ing angbmn @1 ni ng tﬁgem | at ?ﬂlhs @rrper at ure For 20 to
50 hdurs, pr e;[a,bnmbmg aﬂegmmarmmgbdﬁc lodwity abprog@pasatveny it pertgnilard

stearlnfromthe olein by filtration; c) pre%{/ g the stearin cake,
pref er abP§e1PCt 0 5 bar, "% ticular v to 10 bar®¥len better®ffto 30

bar, to expelpf '&i%cfe%’émd“tﬁ'@ t@hw%'e?athf@%@%e'@sh&mg mrce!lelfb - ol fat as

clal med in claim8, wherein the fractionation is sol vent

fracti onataferrabmbewg%eﬁgﬂﬁé]g& Wl :ﬁg‘ts@mg 20dlp optianady addinghienpenedc

hi gh- ol ei il .with an or anlcsov t,.in rticul ar .
ncet one. HaRiAlR ol RERTRaRing iR ol R Bl 1008 88 ¢ e
resulging m C@)'ée%asir@tm@tﬁ@sdiﬁ%eamﬂﬁ@f@bbyfsh@tmen 2-10QC, with soft

stirring, while optionally adding tenpered crystals for seeding, and
mai nt ai ni ng tﬁ)ewaﬁhmattherﬁ@dt@m‘e(tﬂmc@ldjfses% Sob/erd i §em95@)’rh%é@%tr@ft| ng the

solid st in f"“@‘eg” by fnlt %’gél ON; inen tﬂ)a WasrBrBQrthFe,SO' i cclmahase

with coI fresh nt to re the rest of

t hem cel | esent) appedhgtiot belpeec ppifbattdy bpdistillation aeyagiemovi ng the sol vent,
preferably by distillation at vacuum

30 11. Method for the dry fractionation of high-stearic high-oleic oil, in
particular sunflower oil, comprising the following steps:



44 a) heating a high-stearic high-oleic oil up to about SOT and
decreasing the tenperature to reach tenperatures from 16 to 22C, preferably
17 to 19Gyowntin4swbt stirring, while optionally addi ng tremmre@d/iocssyst al s
for seeding, and maintaining the oil at this tenperature for 20 to 50
hours, preferably between 24 5to 35 hburs; b) separating the solid
stearin fromthe olein by filtration; c) pressing the stearin cake,
pref erably upa} bestifge, high-spearid bighesleigpoit op 10 dbenit 66Y6raristteencaaingt o 30

bar , |_th i nj | ej ed Jn it. 1012 had, for, 4 h
sol vent TERETHAITETE sPo? sne Bued R S ioer R i BTl IS Op et
sunf | owewitRi $oit GEPANG, SRt }obﬁpiﬁ@iw AWbitg &refsred crystals 3dr BbXHRG, &nd

hi gh-stearic high-oleic oil with an organic solvent, in &agelécui aé4acet one,
Y DERVEER

hexane ofmatiailingtiepl at this tempgrabisefensd?d iy SPheursipelae
resuldi ng, \@;\%}ﬁﬁb&e to -3 to 152C, preferably between 2-10C, with soft
stirring, ITe optionally adding tenpered crystals for seeding, and

mai nt ai ni ng the gepaadtinghi thet egpid atafearirup fioen 9GhbBousisin by  filtraion;
separating the solid s%earin_fractio‘n by filtration; _ d) washing the
sol i d phase wfkBressing hpsdpadivralsniPrelralifdireto hdar datpasticilfelmitedl es
ent r appeds h Rintiad e g%%@{ RV g ‘ it, preferably
by disti ??':Biti %Rtﬂgﬁe\egg(&g%b BirPio 14;. }eerﬁgw @glnlt@g?%% E’;@ECI ai med in any
one of the clainms 1-10 in a confectionary product. 14.

R E L R e
char act egi#Rfivarbit Raknpaing 1HBNERALIHARASYs. Product is a chocol ate bar.
a) mixing a high-stearic high-oleic oil with an organic solvent, in particular
acetone, hexane or ethyl ether;
b) decreasing the temperature of the resulting micelle to -3 to 15°C,
15 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:
¢} separaling the solid stearin fraction by filtration;
d} washing ihe solid phase with cold fresh solvent to remove the rest of
the micelles entrapped into the precipitate; and

20 e) removing the solvent, preferably by distillation at vacuum.

13. Use of a solid fat as claimed in any one of the claims 1-10 in a
confectionary product.
14. Confectionary product including a solid fat as claimed in any one of
25  the claims 1-10.
15. Confectionary product according to claim 14, characterized in that
said confectionary product is a chocolate bar.



