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(57) Abrégée/Abstract:
The present invention is based on the finding that stearin fats, obtainable by dry or solvent fractionation of sunflower high-stearic

and high-oleic olls, optionally with seeding with tempered stearin crystals, have a high solid fat content at temperatures higher than
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(57) Abrege(suite)/Abstract(continued):

30°C, even higher than cocoa butter or other high saturated tropical fats with a similar disaturated triacylglycerol content due to the
presence of disaturated triacylgiycerols rich In stearic acid, and improved melting point due to the presence of arachidic and

behenic acids In these disaturated triacylgiycerols, being at the same time healthier that actual fats made from palm, palm kernel
and coconut olls, or hydrogenated and trasesterified vegetable olls.
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(57) Abstract: The present invention 1s based

Samae on the finding that stearin fats, obtainable by

dry or solvent fractionation of sunflower high-
stearic and high-oleic oils, optionally with
seeding with tempered stearin crystals, have a
high solid fat content at temperatures higher
than 30°C, even higher than cocoa butter or
other high saturated tropical fats with a similar
disaturated triacylglycerol content due to the
presence of disaturated triacylgiycerols rich in
stearic acid, and mimproved melting point due
to the presence of arachidic and behenic acids
in these disaturated triacylgiycerols, being at
the same time healthier that actual fats made
from palm, palm kemel and coconut oils, or
hydrogenated and trasesterified vegetable oils.
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HIGH MELTING POINT SUNFLOWER FAT FOR CONFECTIONARY

FIELD OF THE INVENTION
The present invention relates to a solid {at made from high-cisate and
High-stearate sunflower oil by fractionation.

BACKGROUND OF THE INVENTION
Uniike oils thal are usually liguid and plastic fals which dispiay broadg

meliing intervais, confectionary fals have a sharp melting interval at
iempem’mr&s above 30%°C. The fat most ussed for this purpose 18 cocoa butler

{CBY, which displays high level of iriacyigilvecercis {TAL) with the general
formula SUS (70-80%), where S represents a saturated fatly acid in the an-1,3
position of the TAG and U represents unsaturated fally acid in the sn-2 pasition
of the TAG. The typical compaosition of CB is shown in Table 14, 1,3-Cislearoyl-
2-oleovi-glycerol {51081, 1-palmitoyi-2-oleoyl-3-slearoyi-glvcerol (PUST and
1,3-dipaimitoyi-2-oleoyi-glvcerol (POP) being the most abundant 1AL species,

Tabie 14

Typical composition of the most gbundant TAGs and TAG classes of cocoea butlers

from different origins.

o= palmitic acld;, St =  stearie aocd; O = oleic acid;
S = saturaled dalty acikd, M = monoenois fatty acid and
1 = dienoie fatty acid, U = unsaturateg ialty acid
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The iriacyigiyosro! composition of two coooa butiers and shea butler and
thelr corresponding solid content between 30 and 400 arg shown in Tables 18
and 2.

Tabie 18

Triscylglyeerol composition of two cocoa butters (CB1 and CB2} and shea butier, |
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L = linoleic acid; A = araquidic acid; B = behenis aid '
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Tabia 2

Contant of solids at diffsrent temperatures of two cocoa butters (CB1 and CB2) and
shea buller.
P = palmitic acid; St = stearic acid; O = oleic agid; L = linoisic acid; A = araquitic

B L L L e pepeppepepepepepepepepepepeeert T T L T L L L R T R T R T R T AV e B R S N 5 hededod o d A A A o o o o o o ot o o o A A b A d 9 3 9 3 3 3.3 3.3 .3 .3 3 3 3 3 3 3 3 3 3 3 3 3 2 3 0 2 S R L R R

acid; 8 = bshanic acid

e T s 8§ 8 8 8 8 8 8 0. 9. 9 8 o9 8 8 8 8 8 8 8 & b bk

""""""""""""""""" 30 | apseC | &8s | 3750 4000

TeR1 | 1.1 a8 | 585 1 3.8 58 |
e S e

“Shea | 544 | 408 | 259 13.7 5.8

Cocoa bulier displays a complex polymorphic pDehavior, with six
crysiailine forms thai give place {o five different polymorphs. Furthermore, the
melting interval of this fat is very sharp. The physical properties of this fat conter
to chooolale and confectionary products their typical characterisics involving
high solid contents and guick melling in the mouth, confernng a fresh sensation
and quickly releasing Havours.

The world production of OB is constrained by low productivity of cocoa
ree, a restricted area of production and the allacks of pesis on the crop. This
situation contrasied with the increasing world demand of this fal, which causes
tensions in this marke! involving frequent price raises.

The alternatives to CB for the production of confectionary fals consisted
of palmitic and lauric {als obtained from palm, palm kemet or coconul oils or gils
hardened by hydrogenation. Former fals are rich in palmiic, lauric and myrnistic
fatty acids, displaying high levels of saturaled fatly acids n the sn-2 position.
These fals have been demonstrated o increase the levels of blood plasma
cholasterg! inducing arenosclierosis.

The intake of hydrogenated fats I8 neither recommendable for
cardipvascular health due o their content in {rans-fatly acids that aller
cholestere! metabolism, increasing the fraction associated o LDL profeins and
decraasing the cholesterol associated o HDL ones. Alternative sources to 8
are tropical fals rich in StOSt like shea, illips, Kokum or mango.
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These sources of fat for confectionary products are not atherogenic b
stifl their supply is not regular, provided these species are not usually crops but
their fruits and seeds are harvestisd from the wild, moreover they are proguced
11 areas with a poor communication and with irreguilar supply. These fals are
dsually mixed with some palm fractions rich in FPOF prior 0 be used in
confectionary fat formulgtions.

Furthermore, in the last ysars new allernalive sources of SHOGL tor
confactionary have appeared. They come from ol crops that have Deen
modified by genetic sngineering by increasing their levels of siearic acio, such
as sovbean and olisesd rape. These are plants wilh seeds growing in gresn
capsules or siliques, which involve the presence of linclenic acid in their oils in
important amounts, and also lingleic acid. The presence of linolenic acid 18 not
desired in confectionary {ais due o the {act that i is unsiable o oxigalion and it
nossesses a very low melling point (-11°0), which decreases thelr solid fat
contents at room lemperature or higher. These fais could be also used for
nlastic fals, to make spreads, shortening and margarine, displaying broag
meling intervals. Examples of all these applications with fractionated oiis ¢an
be found in WOBS/57880 were high-stearic and high-oleic soybean ol 18 uged o
oroduce a fat suitable for confectionary, or in WOO0/18832 were high-siearic
and high-cleic rapeseed ol was used 10 make similar products, DUt
unfortunately with some linolenic acid {(18:3), and with less that 3% of s0lia
cordent at temperatures above 33.83%C. This is useiful {0 make shortening ang
spraads, but is less suilable for contactionary.

High-stearic and high-oleic sunflower oils have also been fractionated 1o
obiain olein fractions for frving oils (WORZ00B/Q08587) and o produce a at
suitable for strucluring a liquid vegetable oil, making a typical spreadable fat
with broad meiting point (WO01/86507).

A need remains for alternative fals for use in confeclionary progucts.

SUMMARY OF THE INVERNTION
The present invention s based on the finding that stearnn fats, oblainable
by dry or solvent fractionation of sunflower high-stearic and high-oleic ois,
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optionally with seeding with tempered stearin crysials, have a high solid fat
content at temperatures higher than 30%C, even higher than cocoes butler or
other high saturated tropical fats with a similar disaturated triacyiglycerol
content due o the presence of disaturated triacyiglycerois rich in sieanc,
arachidic and behenic fally acids. These iriacyiglycercis increase the melling
noint of the fat incrementing the content of solids at these temperaturaes, which
helps {0 keep the propertiss of cordectionary products, particularly when they
are gecasionally exposed (o moderately high temperatures.

The novel sunflower fals of the invention do not have triacyigiveerols that
contain linolenic acid. In this regard, the fat of the invention is an allemative o
CB or tropical fats that are rich in S1081, such as shea, lipe, Kokum or mango,
for use in confectionary progucts.

The {at of the invention is not atherogenic, due to its high-olaic and high-
stearic acid contents, which does not aHeot the levels of blood cholesterol,
Moregver, it is trans-free and possesses very low amounts of saturaled fatty
acids in the sn-2 position.

The fat of the invention can be produced by physical means from hign-
stearic and high-oleic sunflower oil, which ensures a regular and reliable supply
of this product. Furthermore, the fat of the invention is free (<0.5%} of linclenic
acid and contains arachidic {A)and behenic {(B)ially acids esgterified 1o the sn-1,3
nosition of the trnacyiglycerols, forming amongst others 1-arachidoyl-2-oleayi-3-
stearoyl-glycerol (AQSY) and 1- behenoyl-2-oleoyl-d-stearoyl-glycerol (BUSH)
that confer a higher amounts of solids at room lgmperature than other
confectionary fals, keeping a melting irderval appropriate for confectionary.

in one embodiment, the invention provides a fat confaining between at
ieast 32.5%, preferably at least 40%, more preferably at least B0%, even more
preferably at least 80%, most preferably 74.3% of the friagylgiycerol SO, at
least 3.2%, preferably at least 4.5%, more preferably at least 5.5%, most
oreferably 8.1% of AOSL and at least 3.3%, preferably at igast 5%, more
nreferably at least 8%, most preferably 10.3% of BOSE in fis trigoviglycerol
fraction, wherein the fatly acids in positions sn-1 and sn-3 of the glycerol are the
two external characters in the triacyigiycerol (TAG) formula and Sl represents
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stearic acid, O represenis oleic acid, A represerts arachidic acid and B
represents behenie acid, The fal of the invention 18 a non-hydrogenated, non-
palmitic and non-lauric fat, #§ has not been transesterified and it is especially
suitable for confectionary products.

in one embodiment, the invention provides a iat confaining between

{53

32.5% and 74.3%, preferably between 35 and 7%, more preferably between
43 and 809%, even more preferably between 45 and 55% of the riacyigiveero
SIO8E, between 3.2 and 8.1%, preferably belween 4 ang 7%, more preferably
hetween 4.5 and 5.5% of AQST and between 3.3 and 1{0.3%, preferably
10 between 4.5 and 8%, more preferably belweaen 5 and 8%, even maore preferably
hetween § and 7% of BOSt in its triacyigiveero! fraction, wherain the fatly acids
1 positions sn-1 and sn-3 of the glvceral are the two external characlers in the
riacviglveerol (TAG) formula and 51 represents sieanc acid, O represents oleic
acid, A represents arachidic agid and B represents behenic acid, The fal of the
15 invention is a non-hydrogenated, non-paimitic and non-launc fat, i has not been
transesterified and it is especially suttable for confectionary progucts.
in one smbodiment, the {at comprises in {18 nacyiglycerol fraction at least
48.1% trincyiglveeral of the general formula SUS.
Particular embodiments of the invention are fals having the following
20 combinations of S1051, AQSHL, BOS and SUD as in Table 3.

Tabile 3. Selected disaturaied riacyigiveerai content of some fals of this

invention.
“““““““““ Eof SIOSE A0S | BOSt SUS
SE— - e ........ i T

. e 53 T
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The present invention thus relates (o a high meling point slearnn

shiainable by solvent or dry fractionation, oplionally seeding with temperad
stearin crysials or oplionally cocling down the off {0 a tlemperature oW enougn
o induce guick formation of orystal nuclel {l.e. the nucleation temperature), of
nreviously known high-stearic high-olgic sunflower oil, The fat of the invenhion IS
sapecially appropriate as an alternative 1o cocoa bulfer and for the preparalion
of confectionary fais. The fat is trang-free and contains very iow amounis of
saturated fatty acids in the an-2 position. This fat is rich in slearale and glsale,
which are fatly acids that do not increase the levels of blood choleslerol in
humans. Furthermore, thelr conient of lincienic aoid i negigible, thereby
providing high oxidative stabilily.

The fal of the invention contains high enocugh levels of 1AL of the lype
ACSE and BOSt in iis composition {o increase the amgount of solids when
compared with fals having similar amounts of stearic acid. This 8 of spacigl
irterest for cerlain uses in confectionary and o avoid bicoming in lemperals
climales. Blooming is causad by the loss of templals of chocolate caused by
high temperaturas, producing undsesirable whitish giscoloration on the surfacs of
chocolate products. The presence of fafly acids with chain lengths longer than
stearic has g "memory” effect that helps {0 keep the correct template of

confectionary.
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The fats of the invention are prepared from high-stearic high-olgic
sunfiower oil that can for axample be extracisd from seeds as described
WO0D/74470. A typical TAG composition of the oils disclosed in WO 74470
includes 51081, POSL, ADST and BOSE but in amounis that are not enough (o
arovide high solid fats. Therefore, thoss TAG have to be concentrated by dry or
solvent fractionation ¢ produce a fat with the levels of solids ageguate for
contectionary.

Ory fractionation involves cooling the ofl 1o a {emperalure between 16
and 22%C and keeping it at this temperature for up 1o 30 h, and subsequent
filtration applying a pressure up to 10 bars o expeal the remaining olain.

Fat fractions obtained gier dry Tractionation are somstimes not suillable
for use as a OB aHlernalive in confectionary. They are howsver suilable for
preparing confectionary fals by further fractionalion. Such fractons are for
gxample 501, SD2, 503 and 504 as described in the examplas, Such fraction
of high-stearic high-oleic ofl for use as a starting proguct in the preparation of
some solid fat of the invention comprises in 18 triacyigivesrol fraction at least
0% triacvigiveeral of the general formula SUS, between 20.8% ang 74.3%
triacyiglvcerol of the general formula SI0LL, between 2.9 and 81%
irlacyiglveeral of the general formula AQS and belwsen 3.1 and 10.3%

iriacylglycerol of the general formula BOSE, wherein the fally acids in positions

sn-1 and sn-3 of the glvcerol are the lwo extemal characters i the
triacylgiveerol (TAQG) formula, S represenis a saluratsd falty aoid, U represents
an unsatuyrated fatty acid, St represents stearnic acig, O represents oleic aoid, A
reprasents arachidic acid and B represents behenic adia.

Solvert fractionation involves mixing the ol with an organic solvend
foliowing the cooling of the resulting micelies at lemperaturas lower than 1550,

improved fractionation, in parficular guicker iractionalion, could be
obtained by seeding oils at the beginning of fractionation with tempered siearnn
crysials or by cocling the ol o #1s nucieation {emperative.

in one embodiment the solvent fractionation 18 pariormed with hexane as
the solvenl, When using high-stearic high-oleic olis or sleanns rom dary
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fractionation, fractionation with hexane leads {o fats that are comparable to LB
with respect of their solids content at 35°0.

The {at of the invention is fully compatible with cocoa buller and can be
blended with it in any proportion withoul causing a decrease of the meiting point
of the mixtures, This fat can assure a reguiar and conirolied supply of
confectionary fats since § can be proguced from a temperaie crop such as

suntiower.

DETAILED DESCRIPTION OF THE INVENTION
The object of the present invention is {0 provide a solbd fat for
confectionary that is healthy and can be produced from the commodity
sunflower in countries with a temperate cimate. This is achieved by the fact that
it is prepared from high-stearic high-oleic sunfiower oil. The composition of {his
fal makes it possible o have a high level of solids at room {emperature and a
meiting interval adequais for confectionary applications.
The fat of the invention s prepared by fractionation of the above
mentionad oil and satisfies the following requirements:
-t contains between 48.1 and 85.5% of TAG with the general formula
SHEN
- it gontains between 32.5 and 74.3% of SO, and betwean 3.2 and 8.1%
of the AQSE and between 3.3 and 10.3% of BOG
- it contains between § and 0.5% linclenic agig
- it has a high solid fal content {38.9 1o 84.5%) at temperaturs of 30%.

The {at of the invention s oblainable by low {emperature dry fractionabion
applving the following steps:

a) heating a high-stearic high-oleic oll up 1o 80°C and decreasing the
tempearaiure o reach temperatures from 16 lo 22%0, preferably 17 1o 19%0 with
soft stirring, while oplionally adding tempered corystals for seeding, and
maintaining the ol al this temperature for 20 {0 50 hours, preferably between 24
o 33 NOUrS;

b separaling the solid sigarn from the olein by fillration;
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&) pressing the sisarin cake, preferably up 0 & bar, in particular up to 10
par, even betler up to 30 bar, o axpel the remaining olein trapped in it.

n another ambodiment the fat of the invention can be prepared by
sobvent fractionation in a8 process involving the following steps:

a4} mixing a high-stearic high-oleic ofl with an organic solvent, in particular
acetone, nexansa OF athyl ather:

b} decreaszing the lemperature of the resulting micelle to -3 © 15°%C,
preferably between 2-10°0, with soft stirming, while optionally adding tempered
orysials for seading, for LD e 95 NOUrs;

¢} separating the solid stearin fraction by filtration;

¢} washing the solid phase with cold fresh solvent 1o remove the rast of
the micelles entrapped into the precipitate; ang

g} removing the solvent, preferably by distiliation at vacuum.

The starling matsrial 1o produce the fat of the invention I8 high-siearic
mgh-oleic sunfiower ol that can be exiracied irom seeds described in
WOOG/74470 or Plelte, K. el al. {Joumal of Agricultural and Food Chemistry
2006, 54:; 9383-8). This ofl can be exitracted from those seeds by conventional
methods involving the crushing of the seeds, and the exiraction in a8 Sonxist-
apparatus after aadition of sodium sulphate using hexans as the solvent.

The fractionation method can be improved in ime ang guality by seeding
with the appropriate tempered slearnn crystais. These siearin crysials ¢an pe
obiained from high-stearic and high-oleic stearin fractions by iempernng or pre-
crystalization at temperatures of around 20 10 2450 for at leasi 24 hours.

The content of triacyiglycerols with the genegral formula SUS, wherein the
sn-1,3 fatty acids are the two exiernal characlers and S reprasents saturated
fatly acid, U represents unsaturated fatty acids, in the above mentionad off is
not enough for uses in confectionary, Therefore, this ofl has 1o be fractionated o
oproduce the fat of the invention. Qi fractionation invoives only physical siseps
including the cocling of the ol in the oplional presence of any organic solvent,
the separation of the resulling precipitale by filiration and the removal, if
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necessary, of the solvent by distiliation. The resulling 1ais have increased levels
of TAG of the general formula SUS. The TAG and TAG classes composition of
mitial o and different fraclions afe shown in fabies 4 and 5.

Tahie 4

{ Triacylglycernl composition of a high-stsaric high-oleic sunflower oils {(HSHO

1}, comparad with precipiiates obtaned rom the sams oif by dry fractionation

(8D 1) or solvent fractionation (SH 1).
| P = paimitic acid; St = stearic acid; O = oleic acid; L = lincleic acld: A = |

araguidic acid; B = behenic acid

The original content of TAQG with the genergl formula SUS was increased
by around 4 times by dry frachionalion ang by around 8 times by solvent
fractionation, resulling in fals appropriale for confectionary uses. Those fals
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dispiaved contenis of the TAGs AUSE and BOST from 3% to 8% for each, which
increased the condent of solids in the fals. These slearing ¢an he used for the
procguction of conisctionary products and chooolales alone or mixed with CB o
tropical fals rich in StOS! such as shea, llipe, Kokum o mango or other
confectonary fats. The fals of the invention are fully compatible with B,
oroducing netther eutectics nor any dacrease in the meling point of the final
rixiure whan mxed with OB,

Tabhie 5

irigovigiveerol class composition of a high-stearic high-oleic sunflowsr oils |

W W W W W W W W W WS WS W W W W W W W W W N WU e A e e e e e e e e e e e e e e e e e e e e e e e e e e e T T T N T T T T T T T T T T TS T T e e ...

{HSIHO 1), compared with pracipiiates oblained from the same oil by dry |
 fractionation {8D 1) or solvent fractionation (SH 1).
S = saturaled fatty acid, M = monoencic fatty acid and

L= disnoic falty acid, U = unsaturated fally acia,

§U8 5.6 5.4 786

: BT 5 R »Wm o E—
S V1 R S BT S R N

ihe fal of the mvention can be produced from any type of high-stearic
nigh-oleic sunflowsr o, maintaining similar TAG compositions and melling
srofiles. Using olls with higher conients of sieanc acid do ngt changs
aigrificantly e composition of the stearing resulling from dry or sobvent
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fractionation. Therefors, Tabhles & and 7 show the TAG composition of sieanns
rasulting from high-stearic high-oleic oil containing g higher evel of slearic agid

HSHO 2). This oif reached a leval of the TAG SHOSE of 7.5%, vielding sisaring
similar in composition {0 those from the ol HSIHO 1,

Table &
“Triacylglycerol composition of a high-sigaric high-oleic sunflower oils |

- {(HSIHO 2), compared with precipitates obtained from the same ol by ary
fractionation (50 2) or sohvertt fractionation {SH 21
Poo= palmilic agid; St o= stearic acd; O = oleic aoig; |

L = linoleic acid; A = araquidic acid; B = behenic atid.
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Table 7

- Triaeylglycerol class composition of a high-stearic high-oleic sunfiower ils (HSIHO

--------------------------------------------------------------

2}, compared with precipilates obtained from the same oil by dry fractionation (D
2} or solvent fractionation (SH 2).
S = gsalurated  fatly  acd, M = moncengic  fatly  acikd  and

{3 = dignoic falty acig, U = unsaturated fatty acig

The high meiing point sigarns obfained rom high-steane high-oigio
sunfiowar oils by fractionation constitute the fat of this mnvention and ars
especially appropriate for confectionary uges. This fat has higher levels of solids
than other confectionary fals having a8 simiar content of disaturaled
trigovigiveersis due o the high content of SIS, and mainly of ADSE and BOEL,
DUt Keeping a melting interval adequate for confeclionary.

Since these sigaring are fans-free fatty acids, they can be used for the
oroduction of confeclionary products and chocolates alone or mixed with CB.
The fals of the invention arg fully compatible with L8, producing no sutactics,
nor any decraase in the melting point of the fingl mixiure when mixed with OB,

The fats ¢f the invention are siable and do not contain inclemc, lauric or
myrishic acids n percentages mighsr than 0.5%, preferably not nigher than
3.3%, more preferably not higher than 0,19, of the tolal falty acigs.
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The invention will be further flusirated in the Examples that follow. In the
Exampies reference is made (o the Figure 1 which shows the solid {at content of
different blends of cocoa butier and the {8l SH 5 {(Tables 18 ang 189) at different
temperatures (520 (-85}, 1530 (- %), 2520

(<032, BORG {-¥+), 35°C (-4-) and 40°C (-@).
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EXAMPLES

EXAMPLE 1
. Flant Malerial

High-siearic  and  high-cleic  sunfiower seeds as described in
WORN/ 74470 or in Pleite, K. st ai. {Journal of Agricultural and Food Chemistry
2008, b4 9383-8}) were used.

2. Extraction of the o

oeed ol wag extracted using a continuous ol press. Baiches of ol were
extracted and ihen retined. Since these oils displaved a low content of
shosphatle they were not degummed. Removal of the excess of free fally acids
was camred out by neulralization with 12° Baume (218 M) lve at 15%C for 40
min. Soapstocks were removed by centrifugation and the ol was then walsr
washed. The nexi siep was ol bigaching by treatment with activaled bisaching
clay (1% wiw) at 708C for 10 min. Finally the oil was degdorized by appiving 3%
steam at 200°C for 3h under vacuum,

3. Analysis of TAG

The composition of TAG molecular species was carried out by gas
chromalography of the purified TAG i an Agiient 8890 gas chromalograph
using a 30 m. QUusdrex aluminum-clagd bonded methyl 85% phenyl siliconse
capiiary column, 0.25 mm LD., 0.7 micron fim {hickness, hygrogen as the
carrigr gas and FiID deteclor, according fo Fernandez-Mova et al. J. Agr. Food
Chem., 2000, 48, 764-789.

EXAMPLE 2
1. Dry fractionation of high-stearic high-oleic (HSIHQ) sunfiower oif

HSTHO 1 ang HSBIHO 2 o {(Tables 4 and 8) without the addition of any
soivent were oaded inlo a jacketaed reactor. The oil was heated (o 40%C with
confinuous slow stirming (30 rom). Than the oil was cooled to 18%C decreasing
the temperature from 40% using a linear ramp of 2h. Seading was performed
by adding tempered stearin grystals otlained from previous fractionation. These
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stearin crystals were obtained from previous stearin fractions by tempering or
nre-crystallization at temperatures of around 20 to 2470 for 24 hours.

Once at 19°C the off temperature was kept constant with continuous siow
stirring {10-30 rpm) for 30h. Thereafisr, the while slearin precipitate formed was
fitlered at vacuum using & jacketed fitration plale and miracioth tssue
(Calbiochem) as the filtrating media. The precipitate was let to drain at vacuum
for 2 exira hours io remove the olein entrapped into the precipitate. The
resulting stearin displayed an incrementsd amount of disaturaled TAG with
respect o the starding oil (Table 8). An squivalent increment was observed on
total disaturated classes of TAG {(Table 8).
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Tabie 8
;'Trsaszg;?igé;’&é}& """ class composition of a high-stearic high-oleic sunflower oils
| {HSHO 1), compared with precipiiaies oblained from the same ol by dry
fractionation {BL 31
S = saturated fally acid, M = monocensic fally a¢id and U = gienoic tally agid, U =
unsaiurated ialty acio
I ) Trigoyigiveerol class content (%)
Friacylglvceral | SO o T
S 8.9 § 37.7 ;
............... Y 4?2 325
R 5 B
............... SR ; 5 --u.,----u...-Té_.mw_,_m___,é
- SDD ' 3.1 f-m """"""""""""""""""""
......................... Y 31%2{}3
MMED ] B2 a'—s,g :
TV T ¥
.................. —HE TS B
sy 5286 L 3T

2. Dry frachonation of ighn-glearic hugh-oleic swrifiower od in a piiot plant.

An amount of 10L of high-stearic high-oleic ol was loaded in the
crystatiizer of a orystaliization pilot plant from Desgbel Sallestra. The o was
neated (o 400 and then {emperature was ramped 1o 18%0C for 2 h with slow
stirring (10 rpm). Once the il reached 18%C, seeding was penormsd wilh
temperad stearin crystals oblained from previous fractionation, and was kept al
thal tempeargiure for 30h.

Then § was fad 1o 8 press filter thermosiatized al 18%0 and endowed with
a nylon of plastd filraling memprang Dy incregsng he pressure inside e
crysiailizer (o 2 bar wilh pressunzed air. Once the press flter was filled wilh
steann orystal, the connection with the crysiaiiizer was closed and the cake was
saueazed by ingreasing the pressure inlo the press filter, Hrstly by applying
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pragsurized air up 1o 5 bar and then pumping manually waler info the pilo plant
nressurg oircuit up fo 30 bar for 2h. Finaglly, pressure was released and the

stearin cake was collectad from the filter.
Regsults from fractionation are shown in tables 18 ang 11, They wers

simiiar to that found in the {aboratory scale experiments, with ennchments of 4-5
times of the content of SIOSE and disaturated triacyiglycerols, which makes this

fat closer 1o confectionary fats than the inttial ol
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1), compared with a precipiiate oblained from the same of by dry
fractionation at 18%0 in a pilot plant (80 4,

= o= paimilic ackd; B = stearc acid, O = oleic agg;
L= lineleio acid; A = aracuidic acid; B = Dehanie a0id

T T T T T T T T T A b b b b b b b el & 8 8 8 8 8 &8s sssssssssssssss

R {3.4 0.5
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Tabie 11

1), compared with precipiiaies oblained from the same off by dry fracltionation &t
182 in & pilot plant (50 43,

2 = satwrated  fatly acd, M = monoenoic  fally  acid  and |
D = diencic fatty acid, U = ynsaturated fatly aad. :

TW e Y

SMS ' X 34.8

Su§ --------------- 8.5 35@

S T T — S

UUU 3?:@ 25 5
EXAMPLE 3

1. Solvent fractionation of high-stearic high-oleic sunfiowsr oi

Solvent fractionation involves the mbung of high-stearic and high-olgic of
with an organic solvert, cooling down the resulling micelles, growing solid
crystals and filtering the soligs &l vacuum. The resulting stearin cake it washed
with frash solvent 1o remove the oisin entrapped in i Solvent fractionation can
ba fulitiied with different solvents mcluding hexane, aceions of athyl ether. In
the present sxample high-stearic high-oieie off HBIHO 1 was dissolved in an
agual volume of hexane. Hesulling micelles were sel i1 & water Dath at 880 ang
520 for 86h, then the pracipiiate was fittered and washsed with fresh hexane at
DR or 5R0 respectively. Slearing were finally distilied to remove the soivent and
characternized,
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Tabies 12 and 13 show a series of sigarins oblained from HSIHOT oil by
fractionation with hexane at differert {emperatures. Scolvent fractionation
increased he content of disaturated TAG by several fold, giving place to the fal
of the inveniion, which presents high levels of disaturated TAQG, with contenis of
ADSE and BOSt higher than 3.2 and 3.3 respectively. These fals were
appropriate for confectionary uses, displaying high levels of disaturated TAG.
They are heaithy, free of linclenic acid and can be prepared from HSIHO

sunfiower oil.
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Tabie 14

A BB A A A & & & o -

§ compared with siearing obtained from the same ol by solvent fractionation with
hexane at a temperature of 050 {(OH 3} and 5%C {(HH4).
= palmitic acid, St = slearic acd, O = oleic aciy
L = linolsic acid; A = aragquidic acid; B = behenic acid

(s C RN N

Triaoyvigivosrol composition (%)
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"%“ imcvigivesrol class compasition of a high- -stearic high-oleic sunfiowsy of

{'_HS?HO?)S compared with stearins obtained from the samse off by soivent
fractionation with hexane at a temperature of 0*C (GH 3} and 5*C (G 4],

S =~ satraled fafly acd, M = moncenoit fatly agd and
i} diencic falty agid, U = unsaturated fatly acia
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EXAMPLE 4
1. Solveni fractionation of high-gigaric high-oleic sunfiower oil siearing

The fat of the invention is prepared by fractionalion of HSHO suntiower
oils. Alternatively, stearing obiained by dry fractiongtion or solvent fractionation
can be enriched in disaturated TAG by further solvent fractionation.

A stearin oblained by dry fractionation from HHIHO sunfiower ol as
described in Example 2, was dissolved in 3 volumes of acetone. These fat
micelles were then cocled down {o temperatures of 10 or 1580, in this moment
seading with appropriated tempered stearin crysials oblained from previous
fractionations was performed and the micelles kept al this temperature for 48h.
Then, they werg fillersd at vacuum in filtration plates set into & coig room USINg
miracioth tissue as the filtration medium. Precipitales were washed with fresh



CA 02778388 2012-04-19
WO 2011/048169 PCT/EP2010/065842

26

sahvent to remove the remaining olein entrapped within them and finally distilied
a1 vacuum.

The siep of soivent fractionation increased the content of disaluratsd
TAG of the starting stearin of the exampile, especially StOS], ADST ang BOS,
making and reaching a total content of TAG with the general struciure SUS up
to 79.3% (Tables 14 and 18). This fat is appropriate for confectionary, sings i
nresents a high level of disaturated TAG. Thig fat is free of linolenic acid and 18
fully compatibie with B,
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Table 14

surdiower fat (S0 5, compared with stearins otdained from the same fal by solvent
 sractionation with acetone at 1050 (A 1) andg 15%0 (DA 2)
P = pairmitic acid; 5l = steanic ackd; O = oleic acid; L = Enolsic acid; A = araquidic acid; |
B = Dehenic acid '
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Tabie 15

Triacyiglveero! class composition of a stearin prepared from high-stearic high-oleic

sunfiowser fat (DL 5}, compared with stearins oblamned from the same {al by solvent

L

L4

fractionation with acetone at 10°%C (SA 1) and 15%C (BA 2). .
S = saturaled fatly agd, M o= moncencic  fatly  acid  and '
L = gienoic fafty acid, U = unsaluraled fatty adig

------------

Triaovighveerol class composition (%)

EXANPLE &
Fractionation of high-stearic high-oleic suntiower ol at Jifferent temperalures
The compositions of the different stearins oblained by fractionation of
nigh-stearic high-oleie suntiower olls are diferent accorging 1o the conditions
used in this process. Thug, it s possibie {o oblam siearins with different
characternstics and melling profiles modifying the conditions of oil fractionation,
iry the case of dry fractionation # is possibie 10 aceelerate the process by
cooling down the oil {o & lemperature ow enough 1o induce a guick formation of
crystal nuclel (nucieation temperature}, which usually ranged betwesn 2 10 5 80
pelow the fingl orystallization lemperature, Alter this step of nucieation the ol
was warmagd up 1o the final crysiailization lemperature for 20 to 50 h. Then,
stearn was filtered in & jackelad Buchner lunnel and enfrapped olein removed
appiving vacuum. The nucieation lemperalure and time affected the final
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composition and yield of the slearin, as it did the final fraclionation temperature
{(Table 16).
ihe lavel of saturaled fally acids in the stearing oblained at higher
temperatures increased at expenses of lowser yiglds of precipitate. Lower
5 nucieation temperatures gave place o stearing with lower levels of disaturated
TAG although they accelerale the whole fractionation process.

Tabis 16

triacylglycercls and tracylglycerol classes in |
’ stearins resulting from dry fractionation of HSHHO 1 off (Table 4) at different final

temperatures. The differences in stearin composition within sach tempsrature are due {o
different nucieation conditions.

o= pabmitic  acikd; B =  sleare ackd, O = olsic  acid |
| A = araquidic acid; B = behenic acid. § = saturated fatly acid, U = unsaturated fatty acid. |

 Final orystaliization temperature
Triacylglycersi content rangs {%)

12.6-24.2

4.1-5.<
1.07-3.3
1.8-4.0
| TIPICE I M SRR
SO0 ETT AR R TR E TR TR AT
LUV B T 365573 SEBT
10 in the case of solvent fractionation the final composition of stearins

change in functions of the conditions in which the crysiallization is carried out. in
the case of solvent fractionation the parameiers that are usually modified are

the temperature and the amount of solvent that is added to the ol
Uata corrgsponding 1o several fractionations with hexaneg are shown in
15 Table 17. In these fractionations, oils were mixed with different volumes of
hexane, in proportions that varied from 25% to 75% of oil in the final micsligs.
Gil-hexane mixtures were cooled down o O or 5% for 72 h and filtered in a
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suchner at vacuum. The stearing were than washsed with fresh hexane at the
fraciiongtion temperature. Finally they wers distilied o remove the solvent fo be
characterized.

Fractionation atl higher temperafures yields stearing with a higher content
of disaturated TAG at sxpenses of yvield and recovery. A simiar sffect was
apsernved at increasing the amount of hexaneg in the fractionation mixiure. Thus,
miceiles conlaining more hexans give place 1o siearning with higher disaturaled
TAG content and higher meling points than micelies with a higher concaniration
of o, Furthermors, agiusting ihe fractionation conditions, HSHHO 1 and HSIHG
£, produced fractions with simiar composition. Thus, the initial siearn content of
the starling oif does not substantially influence the cutcome of the fractionation.
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“Ranges of composition of disaturated racylgiveercle and triacyiglyeerol classes in
stearing resuiting rom fractionation of HSHO 1 ang HLMYIHO 2 (Tables 4 and §) with
hexane at different temperatures. The differsnces in sisarin composition within each
temperature are dug (o differant proporions of hexang in the fractionalion mixture.
They vaned from 25 {0 75% oif in the inal miceliss.

P o= paimitic acid;, S stearic  agig;, O = giekk  aod;

A = araquidic acid; B = behenic acid. § = saturaled fatty acid, U = unsaturated {atly

ACKS

HStHOR
B R e D D e

........................................................................................................................................ T Y SR ERS

14.3 - 13.1

T WL WL WL WL WL WL WL WL WL WL WL WL WL WL L W N, W L W W

566774 | 524-016

SUL 33,8 ~ 9.4 43,3 ~ 13 P 20.8-17.3

EXAMPLE S

5 Determination of meling infervals and contents of solids Dy gifferantial scanning
caiorimelry

Lifferential scanning calorimelry or DS is a thermoanaiytical technique
in which the difterence in the amount of heal reguired to increase the
tfemperature of a sample and reference are measured as a function of
10 {emperature. This technique aliowed datermining the maiing interval of different
fats and stearins. Furthermore, the content of solids of the fat at different
temperatures was calcuiated by integraling the heal flow signal. The melling
srofiles of the fals were determined by differential scanming calonmelry (D50} in
a G100 scanner (TA instruments, New (astie, Db, USA) Hesulls were
15 processed using the 1A analysis soltware provided by the manuiacturer. This



1O

CA 02778388 2012-04-19
WO 2011/048169 PCT/EP2010/065842

30

nstrument was calibrated by using metallic Indium {melting point 158.6 °C,
AF=2B.40 J/g) prior {0 use. Samples were prepared by transferring amounts of
the meited ols and 1at tractions of 8 10 8 mg o aluminum pans and weighting
them i 8 precision microbalance (Sartorius M2P Microbalance). Pans wers
ihen saaied and submilied to calorimetric balance. An emply sealed capsule
Wwas used as the referencs.

To study melting profiles, samples were kept at 80 for 10 min. i
destroy any previous structure; then samples were cooled o 08C for 30 min.
ang kept at 50 during 240, Finally, they were transferred o an oven at 268°C for
48h. Samples were loaded in the calorimater at 20%C, tlemperalure was quickly
decreased to -40%0 and then it was increased o 808 at a 1080/min rate. Solid
fal contents (SHU) were delermined by continuous integration of the DEC
meling curves using the TA universal analvsis software.

Litterent steanns prepared by dry and solvent fractionation from different
nigh-steanc high-oleic olis were anaiyzed by DE0 and compared with standard
coo0a butler. | he composition of thase fats 1s shown in Tables 18 and 18
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Tabie 18

Triacylglyosrol composition of differeni stearins prepared by solvent fractionation
from high-stearic high-olaic gils.

o= pabmmlic acg; St o= steane acd; O = gleic acid
L = linoleic acid; A = araquidic acid; B = behenic acid
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Table 19

Triacvigivearol classes composition of different stearins prepared by solvent |
fractionation, S& 18 solvent acetone and SH 8 solvent hexane, from high-slearic high-
QG OHS.
2 = salurgled falty acikd, M =  monoencic  fally acld  and
D = dienpic falty acid, U = unsaturatsd fatly acid |

-------. .'------------------------ -----w’

SA3 | 8A4 | SHS | SAE [ Sh2 | SHe | sH7 | 8HB
a2 | ' '

3
1
1|’

»

1

: $ ;
L { 14
b _I
(] ’
!

n o G )]
-I nl
A, i
B L.
:

(onfectionary fals requirg g high level of disaturated 1AL 1o achisve the
necessary properiies nvoiving high levels of solias, which make these fal britlle,
Y and g quick melting inderval. This prohie 1§ cisplayved typically by 08 {Table 2
as it 18 shown in Table 20,
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Fals with & lower content of {olal disalurated AL gigplaved simiiar of
something lower conlents of solids than CB at temperatures around 30°C {(BA 3
and SA 4}, However, these {ais kept high solids contents al these temperatures,
and their melting behavior was simiiar to L8 af temperaiures higher thhan 308,
gdue 1o the presance of the high melting point TAG ADSE angd BOS When the
nigh-stearic  high-oleic  sunfiower stearns  displayed similar confent o
disaturated TAG than OB {(EH 5 and 5A §5) they displayed higher confent of
solids than OF provided these fats conlaing TAG of a high melting poird such as
AOST and BOSL Sunflower falg with higher content of disasturated TAG
displaved g bigger percentage of solids and more slavated melling infervals,
between 35 and 40%, but were fully compalible with (B, 30 they can be useg
N blends with CB fo improve the charactenstics of confechionary at high
temperatures. The content of solids at different tempergtures of frachions in
Table 20 correlaied well with the SMS content,

Solvent fractionation of high-sieanc high-oleic sunfigwer gHg 8 an
sfficient way io produce nigh meiling point suntiower Tals. Amongst dilferent
solvenis, acelone was especiglly approprniate because B induced 3 gQuick
arecinitation of the stearin at temperatures ranging 148-15%0. Depending on the
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starting oig, the ratio oifsolvent and temperature sigaring with different TAG

composition were oblained. All these stearing were i the high range of
gisaturated TAG content (87-82%, Tables 21 and 22).

Tabie 71

-------------------------------------------------------------------------------------------------------------------

| triacyiglyoerol composifion of different slearins prepared bfmm
 acetone from HStHO 1 (Table 4, SA 6, SA 11, SA 12) and HSHO 2 (Table 6, SA 7, |
SA& 8, SA § SA 10 high-stearic high-olelc olls. Fractions corresponded 10
frachionations at 10 and 15%0 using diferent oifsolvent rafios.
Pooo= paimitic acid; Sl = steanc ackd, O = oleic acd
L= HNOIRIC 800, A = Braquitic acid; & = benenit acig |

’ Hathl SRS ] SAG TSR [ EATT | SATZ
e e e
.n E; ‘ 58140 15.0 TTE
- | 3.0 | 27 9 | 15 ] 14
I N

395 | 44 | 47 | 4es | 527 | 532

e I 2

3, i <},
AGEt | 5.8
GOA | 14
BOSt |58
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Triacylglveerol class composition of different stearing prepared by fractionation with
aeetone from HSIMO 1 (Table 4, SA §, 54 11, S& 12) and HEHO 2 (Table 8§, SA 7,
SA B, SA 8, SA 10} high-stearic high-oleic oils. Fractions corresponded o
fractionations at 10 and 15% using  different  oilfsolvent  ratios.
= = salurated  falty acd, M = moncenoic dalty ackd and

D = dienoic falty acid, U = unsalurated fafly acid

<0.1 0.1 <0.1 <03 | <04 | <01
; 4
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Once again, the higher the levels of disturated TAG, the higher the
content of solids of the corresponding fats (Table 23). All these {als dispiayed
contents of solids higher than cocoa butter at {emperatures higher than 3080
although some of them contained less saturated fally acigs. This effect was
caused by the presence of TAG lke ADSE ang BOSL, which display melling
ooints higher than those of the gisaluraled TAG found in B, These {als were
fully compatibie with CB, so they can be used in blends with B 1o improve the

characteristics of confectionary at high temperatures.
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Content of solids at differont temperaiures of sisaring prepared by fractionation with
aosione from HSIHO 1 {(Table 4, 5A 6, DA 11, 5A 12) and HSIRD 2 {(Table 8, SA 7,
S& 8, SA 8, SA 10) high-steade high-olelc olls. Fractions corresponded 1o
frachionations at 10 and 15°0 using differsnt oiifsoivent ratios. |
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Table 23

Temperature (20 Solid content (%

EXAMPLE Y
Sfudies of compatibiiily of the iat of the invention with OB

Sometimes fats used as alemnalives o OB like lauric and hydrogenated
fats produce sutechic miiures, in which the metlling interval of the fat blend is
iower than that displayed by both 1als separatsly,

To study compatibiiity of the fal of the nvention with CB o produce
improved condectionary fats, both fals were melted and blends of diffsrent
sroportions were prepared, Thereafter, the solid content of the blends was
delermined by differential scanning caionmelry as describsd in exampis 8. The
tats usad in his exampie were OB1 {(Tabie 2) ang Sk&, which composition is
shown in Tables 18 and 18, The lines corresponding o solid fat content at
constant temperatures (Figure 1) were parailel and dic not show the presence
of any eulectio, which means that the 18t of the invanlion 8 Riily compatible with
cocoa pulter and # can De used {0 be mixed with OB i any proportion o
oroduce confectionary fats with improved charactarisiics. These fals, unlike
othar O allernatives are haalthy because they are free of medium-chained and
trans {atly acigs. Morgover, they have very iow saturales in sn-2 position and
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can be oblained from 3 sunfliower mutant that can aiso be grown in countnes

with lemperate climate.

EXAMPLE 8
Praparation of a chocoiate bar with the fal of the invention

The fat of the invention ¢an be used for preparation of all classes of
confectionary progucts. In the prasent exampie a chocoiate bar was prepareg
USIiNG & recipe avaiiable in literature {(W. . Trebor "Uhocolale ang
confectionary”, 1850}, The following ingredients were used:

34.6 g fat SHS5

21.5 g chocoiate powder
43.4 g sugar

0.3 g soy leciihin

The fat was meiled and kept at 0%, At thig temperature the soy leoithin
was added and the midure was homogenate. Aflerwards chocolate powder ang
sugar were agdsd with continuous manual stirring. The resuiting mixture was ist
o cool down to 2550, Then it was slowly heated again to 30°C with soft stirring,
and it was finally poured in & appropriate cast. The mixture was let o cool at
room temperature gvernight and chocolate bars wilh goog palatabiily ang
organcieptic characierstics were gbtained.

This recipe could be made with equally good resulls with other ais
mentioned in this patent application or blends of these fais with cocoa butter in

any proportion.

EXAMPLE D
Freparation of a chocolate bar with a mixture of the fal of the invenfion and
paim mid frachon

The fat of the invenltion can be mixed with other fats {0 producs
confectionary products of appropriate properties. Thus, paim mid fractions are
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fais prepared from paim o by dry fractionation. Thess usuglly have low
contenis of polvunsaturated and trisaturated TAG ang high contends of the
disaturated TAGs POP gnd POSL These {als ars usually mixed with tropical
fais rich i steanc acid for the production of confectionary fats, in the present

5 axampie we prepared a chocolate bar using a mixdure of palm mid fraction with

one of the fals of the invention oblained by fracionation wilh acetone.
ngredienis usas were:

13.6 g palm mid fraction
20.7gtatSAZ

21.8 g chooeoials powdsr
4.3.4 § sugar

(3.3 g soy lecithin

The chocolale bar of the example was prepared I 8 simiar way as
describad in Exampie 8. The chocolate made with thig fat mixiure displayed the
expected aspect and texiure, with good organoigplic propertias.

EXAMPLE 10
20 Freparafion of a chocolate bar with a mixture of the fat of the invention, palm
it frachion and cocoa butter
Furopsan laws allow the agddition of a mavamum of 5% of non-laurnic,
trans-free fats compatible with CB to chocolate. The claimed at is free of launc
ard trans fatty acids and i is fully compatibie with CB. In the presant exampie a
25  chocolate bar was prepared using cocoa bulter and a 5% of a mixture of palm
mid fraction with ong of the fats of the inveniion oblaineg by frachionation wilh
acatone. ingredients used were;

32.89 g cocos bulter
30 1.04 gfat SA 2
(3.7 ¢ palm mid fraction

21.¢ g chocolate powder
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43.4 g sugar
3.3 g soy lecithin

The chocolate bar of he example was prepared in & simiar way as
described in example 8. The chocoelate made with thig fat mixiure displayed the
texture and grgangieptic properties expeciad in a stangard chocolale.
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CLAIMS
1. Solid sunflower fat comprising in its
triacylglycerol fraction at least 49.1% triacylglycerol of
the general formula SUS, between 32.5% and 74.3% '
o> 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, wherein the fatty acids in positions sn-1 and sn-3 of
the glycerol are the two external characters in the
10 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.

15 2. The solid sunflower fat as claimed in claim 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.

20 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
AOSt.

25 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.

30 O. 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

AMENDED SHEET 27/08/201 1
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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 1t has between 42.8% and

5 74.3% StOSt, between 5.8% and 7.4% AOSt and between 5.8% and
8.3% BOSt.

10 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.

15

9. A solid sunflower fat as claimed in claim 8, wheréin
the fractionation is low temperature dry fractionation
comprising the following steps: a) heating a high-stearic
high-oleic sunflower o0il up to about 60°C and decreasing the

20 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

petween 24 to 35 hours; b) separating the solid stearin from

25 the olein by fiHration: 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.

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

wherein the fractionation i's solvent fractionation
comprising the following steps: a) mixing a high-stearic

high-oleic sunflower o0il 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

5 maintaining the oil at 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

10 vacuum.

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

15 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 o0il at this temperature for 20 to 50 hours,
preferably between 24 to 35 hours; b) separating the solid

20 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 oleln

trapped in 1it.

25 12. Method for the solvent fractionation of high-
stearic high-oleic 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

30 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

3 AMENDED SHEET 27/08/201 1
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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

5 vacuum.

13. Use of a solid sunflower fat as claimed 1n any one

of the claims 1-10 in a confectionary product.

10 14. Confectionary product including a solid sunflower

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

i 15. Confectionary product according to claim 14,

characterized in that said confectionary product is a

15 chocolate bar.
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