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Table 1.- Triacylglyceride conposition of the

hi gh- ol eat e and hi gh-stearate sunflower oil (CAS-15)
conpared with a control high-oleate sunflower oi
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saturated fatty acids. These TAGs will precipitate, even at room temperature, making
this oils solidify very easily. Oils liquid as low as 0°C and stable are of industrial
interest. Suuﬂov?ef oils with high-stearate in high-oleate background have very good
oxidative stability but are easily solid. Fractions of this oil without most of the
disaturated TAGs should have good stability and will be liquid at a temperature of

around 0°C.

It is therefore the object of the present invention to provide' a new oil that is both

liquid at low temperatures and resistant to oxidation.

SUMMARY OF THE INVENTION
In a first aspect, there is provided an olein fraction, wherein:
a. less than 8.6% of the TAG species of said olein fraction have the
general formula SMS and |
b. -at least 26% of TAG species of said olein fraction have the general
formula SMM
wherein S represents a saturated fatty acid and M represents a monoenoic fatty acid,
which fraction. is obtainable by fractionation oil of high-oleate and high-saturated
(HOHS) sunflower oil and collecting the liguid fraction, called olein. The liquid
fraction is the supernatant of the fractionation. The HOHS oil is preferably a high
oleic high stearic (HOHE) sunflower oil.

The olein fraction of the present disclosure has superior oxidative stability, is liquid
at a temperature near to or below 0°C and has a triacylglyceride composition that
makes it healthy compared to other high saturated stable oils like palm oil or palm

olein.
The fractionation methods that are suitably used are dry or solvent fractionations. .

The present disclosure also provides the different uses of the oil. The improved
characteristics of the olein fraction permit it to be used in several food and non-food

products in
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.9 18.3 SDS 0.6 SMM 21.5 50.4 SDM 10.3 SDD
The oxidative stability of oils is defined by the fatty acid composition of TAGs.
TAGs rich in polyunsaturated fatty acids are more unstable than TAGs rich in

saturated and monounsaturated fatty acids. Unsaturated fatty acids found in

. commodity oils are oleate, linoleate and linolenate having one, two and three double

bonds, respectively. Linolenate is the most unstable fatty acid and responsible for the

 fishy flavours and therefore should be as low as possible in stable oils, preferably as

traces (below 0.5%). Qils with linolenate above this value are not good starting

material to fractionate the olein of this present disclosure.

" The olein fraction of the present disclosure has less than 0.5% by weight of linoleate.

The olein fraction is liquid at room temperature and more ‘stable than other oils that
are liquid at room temperature, such as the standard oil CAS-6 (Salas o al JAOCS,
83:539-545 (2006)) and the high oleic oil CAS-9 (Fernandez-Moya et al. J. Agric.
Food Chem. 53:5326-5330 (2005)). The high oleic and high stearic oil HOHS
(W00074470) is very stable but not liquid at room temperature. The high oleic and
high palmitic oil IG-1297M (W(09964546) is equally stable but not liquid at room
temperature and it comprises higher contents of palmitic which is less desirable from

a nutritional point of view.

In a second aspect, there is provided a method for preparation of a stable and liquid
olein fraction by low temperature fractionation of a high oleie, high saturated

sunflower oil.

In a third aspect, there is provided the use of a stable and liquid olein fraction as
defined above for the production of sauces, particularly mayonnaise, light

mayonnaise, reduced fat mayonnaise, mustard, ketchup and tartar sauce, salad
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Chem 2005, 53, 5326-5330), that is a HOHS type line

as described in WO0074470, or from another. HOHE
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Table 3.- Triacylglyceride conposition of a olein
fraction from hi gh-ol eate hi gh-saturated sunfl ower
oil conpared with the original oil (HCHS).
Triacyl gl yceride content (% Triacyl glyceride HOHS
Aein




POP 0.3 0.2 PCE 2.3 1.1 POO 6.7 7.3 POL 0.7 0.7 ECE

4.2 0.9 BOO 34.4 36.7 000 31.7 35.0 ECL 2.7 2.7 OOL

4.2 4.7 OLL 0.4 0.4 EOA 0.9 0.4 OOA3A 3.6 QLA 0.3

0.0 BOB 1.1 0.0- 00B 6.6 6.2

WO 2068/006597 PCT/EP2007/006221

5

- decreasing the temperature of the oil to 12 °C, more preferably 9.5 °C, even more
preferably 5°C, optionally with stirring;
- separating the olein from the solid fraction; and
- optionally fractionating the resulting olein again at 2.5 °C, more preferable 0 °C to

5 obtain a less saturated olein fraction.

In anoﬂ:er embodiment the low temperature fractionation is a solvent ﬁ-actionation, :
which includes the following steps:
- mixing the oil with an organic solvent like acetone, hexane or ethyl ether;
10 - decreasing the temperature of the oil solution to 0°C, preferably -5°C;
- separating the olein from the solid fraction; and '
- optionally recovering the olein by removing the solvent from the supernatant.
Ina particuiar embodiment, the éolvent is removed from the supernatant by
distillation at vacuum. ' ‘
15
The invention is based on the use of a particular oil as the source oil for the
fractionation. The source oil should have a particular TAG composition. The olein
fraction of the invention comprises between 1.8 and 9.8% SUS, preferably between
2.4 and 8.8%, more preferably between 3.8 and 7.9%, most preferably between 4.2
20 and 7.6% and between 54 and 64% SUU, preferably between 56 and 62%, more
preferably between 58 and 60%.

High-saturated and high-oleate sunflower oils for use as a starting material for
preparing the oil fraction of the invention can be extracted from seeds HOHS

25  described in WO0074470 (the parents of which are CAS-3 (ATCC75968) and a high
thioesterase mutant (ATCC PTA-628)). These seeds are also described in Fernandez-
Moya et al. (J. Agric. Food Chem. 53: 5326-5330 (2005)) as CAS-15. Other oils are
the HOHP described in W09964546. IG-1297M seeds deposited as ATCC n°
209591, that have the same TAG composition than CAS-12 from Alvarez-Ortega et

30 al. (Lipids 32: 833-837 (1997)) or oils and seeds described in WO00744689, these last
are also described in Serrano-Vega et al. (Lipids 40: 369-374 (2005)) as CAS-25.
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behenic acid = 22:0
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| Nntiebdathet anmmamaﬁém‘gn Vietohigh steiid sinfidwdr g i96bthia e by
tuffs uc ‘é§ ng fowl, fish, fruits, vegetables

13 gxt %féﬂwea CHgen- Prognoing & high glaiq iigh paligtic okl losv

Fu lptalhmms@andtlb\e a8d1bpi®find &ﬁalhw@B} &ﬁ&d@@i@%&ﬂﬁ@@ hB9s91)
for _baki ng roast i ﬁ) cooking, and the production

mayERi s (ATCEhTSH) mayonnai se, reduced fat
mayonnai se, nustard, ketchup, tartar sauce, sandw ch
spread, sal ad bar bottle, sal ad dressing, pre-cooked
food, prepared soup, sauces, cream etc. In a nore
general sense the invention relates to the use of an
olein fraction, having 15 | ess than 15% sat ur at ed
fatty acids and |l ess than 10% preferably |ess than
5% linoleic acid after having subjected the oil to
hlgh tenperature condltlons whi ch consi st of keeping



speci es are EOE, POP, POE, EO013, EOA. The SDS speci es
are PLP, ELE, PLE The TAG species of the genera
formula SUU are SMM SMD, and SDD. The SMM speci es-
E&ﬁmﬁgﬁ 55,E_OO, 00A and 0013. The SMD species are PQOL,
20080%5%d’ 15 OLB. The SDD speci es are FI LECHRE208]/906221
The TAG species of the general fornmula UUL.1 are MW
MVD, MDD and DDD, The MM VI species is 000. The
MVD species is OOL. The MDD spacies is OLL 20 and the
DDD species is LLL. The present invention will be
further illustrated in the Exanples that foll ow and
that are in no way intended to linmt the invention.

| n thhe oluistion of @ &rveniden ¢as brabisined fromahé oil Exmcted from these

fi gurer. 35 <Ei qur e f. DAl WIERi.zatLon . of .
| B TS RIS AL T Pt o e
hi glextodctaddrosutheseneds. Agd BOTY oil iviaghitdilestarting oil for producing the

i g SF Ut S Bls opigayelse e i iy ey vt rom

s upéreatdnirdlaticd todaté bightcborentd bf d1kig Bcia lafdtfurbied fatty acids.

stearate oils at 0C. (s\ n -5C 30 )
{suseith i vesfte e HOHF A8 15 AR bpotaigHs el dhave
Pr epiafiRt bieit a8d s@irhfed toriteRs BRBHhAYWEITENIR oflefbibrdcfeRishidsON

of the invention 5 1. Plant material The olein ]
fraction of the invention can be prepared from seeds

od sblee:ﬁ%pgxgi ﬁa%éoﬁa%ﬁbﬁadycﬁigﬁgléi@h@ghia%@ﬂbé %ggag%i&nﬂﬂthigh—

are obtained in any other way. One other wa

obt EFHineisqgr proyidedmiodein Epetinnrageasding & the iryehtaw. 10

Mat ure hi gh-ol eate and hi gh-stearic sunfl ower seeds
from HOHS as described in W0074470 and/or CAS-15

s eedelven fraetinwaiidndd made Fithregual emoivity af asetoat, hegahe or ethyl ether

Py oo EMBllne 07 A ol Lot s Sal

1fs eprepdrBiviicgiirifige iac0°0) aypresipitaie, itie: siéarine (rakEdS) ardracsupérhatant,

i gl .and .i ndependent qf . ds. d to ext t
he bl P SRR Bl RS OSSR T spmen
be ebdisaaritetiTAGe anduyintiched cortest o nfkatsaed PUGE, Teble 3 and 4

bl ended, t o obtai n speci fic. TAG conpgsition, CAS-12
(o oPEE e s e By AR RmRIAE Boeiing [ SommBORS seed fme' and
( obhablerdd cﬁ&ﬂﬂg%&i:ﬂfr@cﬁ%nb@& E\%’lﬁcdd@mbat _ﬁtd7d\ﬂ2tﬁ’é'kﬁdossa%§e§4o TAGs
S ri in_Serrano-Vega etal. Lipids : :

2@69&?7%)05&38@ AL RO pal mitol eate were used.

Hi gh-oleic high-palmtic oils are all simlar and

i ndependent of the seeds used to extract the oils

that were used in these exanples, oils could be -
extracted from any ot her. seed -and used pure or

bl ended to obtain a specific TAG conposition. 25 As

control materials mature seeds from.a nornal

sunflower |ine (standard, CAS-6) and a high oleic

line (CAS-9) were used. WO

2008/ 006597PCT/ EP2007/ 006221 15 Table 5.- Fatty acid
conposition of sone oils used in this patent. Fatty

acid conposition (nol 9% Sunflower oil 16:0 18:0 18:1
18:2 20:0 22:0 Standard (CAS-6) 4.96 7.8 28.39 57.24
0.43 1.17 H gh-oleic (CAS-9) 3.71 7.28 85.48




1.18 0.7 1.64 HORS 17% 4.45 17.75 70.37 3.34 1.52

2.56 HOHS 20%E 4.55 202 67.49 2.87 1.74 3.16 HOHS 24E
5.12 24.0 61.63 4.14 2.18 2.93 HOHS 253 5.71 19.6

57.91 12.83 1.46 2.36 G ls HORS 17% HORS 24E and _
MOHB02®89%er e extracted from CAS-33 and CAS- RGI/ER28G1/006221
and used pure. HOHS 20%is a blended oil. 5 2.
Extraction of the G| At a |laboratory scale, the oils
used for the preparation of thg ol ein fraction of

this invention were extracted from seeds using .a
process conprising the crushing of the seeds to a

fi ne powder t h 1/5 f anhydr ous
sodi um sul phath[gLlc srﬂ?(gglgg IF"F%I Pf‘ ?% aa Ea

packed in fi I

approx. of thé! rﬁ’%‘?ﬁﬁ"g“a
16h using he
mi xture recovered in the SOIWIE}YQWPW"WQ
distilled at VAGROBYSINGS AH; ¢

stripped by aﬁ@f’yl ng a fI owQ3$ nltrogen 0515 An

al ternative mPQ¥od i nvol ved 3he crushi ngd-bf the seeds
to a fine pow®&O and t he di &bnti nuous ekiraction of
the oil by m ®Olg the groundtBeeds with ® vols by

wei ght of hepE&ie. The suspehdion was trhsferred to
screwed- cappe®dQ asks and key#t4 at 80C f d6.2h. Then
one vol. of 1@pPd NaC in natlianol was a&dded and
phases | et toEsgparate. The heptarte-enrd.zhed

super nat ant wapW t hdrawn amp distilled 4t vacuum at
20 80C. The odrywas finally gdri pped w topa fl ow of
nitrogen to remave traces ofp.sol vent. Fay4l arger
scale extractigggy seed oil was extractedggising a
continuous oi bipress wth agapacity of ¢ kg/ h.

Bat ches of 5 kgpaere extractied and then ggfined.

Since these ogdy di spl ayed lgyv content gf, phosphate

t hey wer e not—degummed—Renovat—of the excess of free

fatty acids V"P&;S‘aﬁﬁﬂc%gld@is HE Dol d#apeow th 12
Baume (2.18 M. jigfEadd Zi§1 ECmméQcﬂn_«ris 25gapst ocks

were renoved Q(;ée 1®n e Obb.gwas then

WO 2008/ 006597P %P%(%?%ﬁlgggmb%l wat er b\b/vashed The

next step was oil bleaching by treatnent with

acti vat % t

Ei nal | ’?a%tl%:i e'flﬁ{gy%rc% i3 ¢ éms c?o}é%m itiSh of7a| oq'eztl%glg;z %{Hg%w
at 200 l‘%lgs saglrgteéj P1 atty acld monoenow fatty acid and

D= dlenmc fatty acid.

Triacylglyceride Tnacylglycende content (%)
Class HOHS Olein

SMS- 8.9 2.7

SDS § - -

SMM 51.1 53.8

SDM 3.7 34

SDD - -

MMM 31.7 35.0

MDM 4.2 4.7

MDD : 04 04

DDD - -



5 EXAMPLE 2 Characterization of TAG 1. TAG

Distribution in the oils Purified TAG fromthe

sunflower oils used for preparing the olein fraction
inpyenti on were obtai ned by passing 3 ' : :

g‘?%@@'?@&%yl n 3 m petroleum ether over 10 al %fflﬁ'%z’oowoomn

whi ch had been activated at 200C for 3 h imedi ately

before use. The alumina (1.5 g. tinmes.2) was placed

into two small colums connectld by a piece of

silicone tube and the lipid solution placed on the

t op 1R BlgrBMEN folind iHat 6ls SHRUGE HNE cRMEMEbIEY Sroperties, in

colums were washed further with 6 m petrol eum

et hageelemgd siability oridagian exnepsentseandaare Ligwd ab igmperadgres near 0°C
TAGfdpshed with nitrogen and stored at -20C. 15 The

TAG were devoid of tocopherols as determ ned by HPLC
following the 1UPAC Standard Method 2432 (1 UPAC

e e R i e i S L

20 TAGs tt@mlmsll ttinghglpderilAGonnines uhdpolgpetied sriavytglyceride) after

d f. 1 i fied TAG
o1 PeBaled PG B SEERREaGiioh, B Rafias betn o out
capby inbducinyl 1igrof tla5 offs intd aPSved aRFBOATAG famplifg 30 mg at 2h

mcromfilmthjc es en._as.,t rler o
AnciiFYa)s tpleepig ol ShEL sagh ﬁ%ﬁ%ﬁn@g A’ésrfﬂ’%&iﬁ h st were taken
AO08ut aftdaddfi@irhallPhatyded W&ﬁp&ﬁﬂ@ﬁfdﬁlé@ﬁh&h iPbgitlized TAG
fractions of the invention 1.- Fractionation of oils
usi HEnaeIry aK AGPPY MY r act ed from seeds nentioned in
exanple 1 were dissolved in. 3 volunes of -an organic
sol vent, such as hexane, acetone or ethyl ether.

O hapmghis it folleswy thaimil ofghe '@tyerg@nys lequéd atiew degpperatures around 0°C

r espllats %nes ily d%@"ﬁlc &l &ﬁnﬁgﬁsggﬁci) %g)f 1RAfntion is

Princi demPra tlces

Cordignibeotly Bifsome fomgbs preront alsras @ill beaftrarinstrased in the Examples.
Society. Then they were kept at |ow tenperature for
periods of 24 h. Supernatants WD :

20 0Bi<0A6FIRETeniEBR R0/ i HRGLAN thit/canbe exteepd fmnesinflowm seeds

pr eci at entrlfu ation, at 5000 x nd . . L
P o Rbtafif By v el B pe g T s fgpotion i
Wi ttherftioktablg &ithotd t&d)diﬁf:dtﬁﬁ&naﬂ{tﬁ]s uem;elr@geﬁitﬁﬂ off tfatty 2313 double

: at nosphey e .of | tro ti.onations re
A Ao aEsaan of g S Sheftiig T ERAEo{ s oS iy
C ONfR@shtibh %b&médmlﬂfw lsérﬁﬁmm@ sﬁabérﬁﬁﬁal-modlﬁcaﬁon processes.

Tri acyl gl ycer ol conp03|tion of high stearic-hig
oleic oils and different fractions prepared by

{1 3 pleaialsls@inotd: Bil 388 B%icloF e iktfon DrmpAReh beeen 1.6%

(sup. 2 Triacyl gl ycaride Triacy ycerid
O80h S 11 s bR ORER i S B Ao denst prafaably

2§4 %g&g%g% 4%’1;_%14&[58‘% by Zr?@b%wéé%sﬁpﬁ’n&ﬁg SRV HrFedBly 389 and 60%,
more preferably 40% and 58%, most preferably 42% and 56%. In addition, it is
preferred that the oil fractions of the invention have less than 8% saturatcd fatty acids

at position sn-2 of the TAGs that constitute the oil, preferably less than 5%, more
preferably Iess than 3%.

30 _ ,
The saturated fatty acids are usnally étcaric acid and palmitic acid. It is preferred that

the oil fraction of the invention has relatively high-stearate content, because the oil



0.22 POE 4.03 5.72 1.95 1.54 1 67 1.3 POO 8.54 8.13
9.53 13.75 11.63 15.77 PLE 1.52 0.23 1.41 037 1.14
0.38 POL 1.83 1.06 2.13 1.86 2.31 2.24 PLL 1.18 1.16
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will then be healthier. To ensure the maximal thermostability it is preferred that the
total SMM of the olein fraction should be at least 30%, more preferably at least 35%,
most preferably 45% or more.

It is preferred that the oil in addition has a high oleic acid content and a
correspondingly low linoleic acid, because oleic acid is more stable than linoleic acid
and has very good nutritional properties. It is preferred that the oil has in addition.
less than 15% linoleic acid, more preferably less than 10%, most preferably 5% or

lower based on the total weight of the fatty acids.

It is also preferable than the linolenate content should be below 0.5%, because
linolenate is the most unstable fatty acid of commodity oils and it is responsible of

the fishy flavours.

In a first preferred embodiment, the invention relates to an olein fraction in which

1.6% to 8.6%, in particular 3.4% of the TAG species have the general formula SMS,

26% to 62%, in particulér 48% of the TAG species have the general formula SMM,

and the olein fraction having |

- a éloud point of 4°C to -6°C, in particular -1.2°C and _
- a thérmal stability such that afier heating to 180°C during 10 hrs a

maximum of 20.1% to 26.5%, in particular 22.3% if the TAGs are altered.

Such oil is obtainable by wet fractionation of oil from seeds of CAS-lIS. '

In a second preferred embodiment , the invention relates to an olein fraction in which
2.6% to 7.4%, in particular 4.2% of the TAG species have the 'gene.ral formula SMS,
39% to 59%, in particular 49% of the TAG species have the general formula SMM,
and the olein fraction having

- a cloud point of 3°C to -4°C, in particular -0.2°C and

- a thermal stability such that after heating to 180°C during 10 hrs a

maximum of 19.8% to 24.2%, in péi‘ticular 20.2% if the TAGs are altered.

Such oil is obtainable by dry. fractionation of ¢il from seeds of CAS-15.
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The olein fraction of the invention is thermostable in the sense that it resists
oxidation and polymerization of the TAGs that constitute the oil better than high-
oleate oils do. As a conse;quence theréof, the olein fraction of the invention is
particularly suitable for long life storage and for frying and cooking at temperatures
of at least 100°C, preferably 160°C or 180°C. Frying is intended to encompass frying
and stir-frying of food stuffs, such as meat, fowl, fish, fruits, vegetables etc. as well
as deep-frying éf pastry, fiies, snacks. Furthermore, the oil of the invention ié also
suitable for baking, roasting, cooking, and the production of mayonnaise, light '
mayonnaise; reduced fat mayonnaise, musfard, ketchup, tartar sauce, sandwich
spfead, salad bar bottle, salad dressing, pre~cooked food, prepared soup, saﬁces,

cream, efe.

In a more general sense the invention relates to the use of an olein fraction, having
less than 15% saturated fatty acids and less than 10%, preferably less than 5%
linoleic acid after having subjected the oil to high temperature conditions, which

consist of keeping the oil in an oven at 180°C for 10h. In practice, such high

tempéréjturecond[itiohs are for example encountered in frying and baking.
The invention is nbt limited to the oil as sucﬁ. The invention relates to the use of ‘ 7
the oil in mixtures with other oils, in these mixtures the overall properties may
differ from- the oil of the invention and also to be used in industrial process like

enzymatic or chemical interesterification for further fractionation of the oil.

The olein fraction of fhe invention can be used vﬁth some antioxidants or other
additives to improve its properties, mainly in discontinuous frying operations, as
taught in Marquez-Ruiz et al. (Eur. J. Lipid Sci. Technol. 106:752-758 (2004)). In
this paper it is shown that somne silicones and particularly dimethylpolysiloxane
{(DMPS) added to oils and fats at very low concentrétiéns improve their properties
mainly in discontinuous frying operations. This additive has been widely used in
commodity frying oils as inhibitor of thermo-oxidative reactions in deep frying.
The invention further relates to a method for preparation of a stable and Liquid oil
fraction by low temperature fractionation of a high oleic, high saturated sunflower
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oil. The method is a low temperature fractionation and is preferably either a dry

fractionation or a solvent fractionation.

As used herein, the terms “oil fraction”, “olein fraction™ and “oil of the invention”
are used interchangeably. Although the product of the invention is a fraction from an
oil it is itself still an oil and thus also referred to as “oil”.

The TAG species of the general formula SUS, wherein S is a saturated fatty acid and
U is an unsaturated fatty acid, are SMS and SDS. M is monoenoic fatty acid with one
unsaturated bond. D is dienoic fatty acid with two unsaturated bond. The SMS
species are EOE, POP, POE, EOB, EOA. The SDS species are PLP, ELE, PLE. -

The TAG species of the general formula SUU are SMM, SMD, and SDD. The SMM
species are POO, EOQ, OOA and OOB. The SMD species are POL, EOL, OLA and
OLB. The SDD species are PLL and ELL

The TAG species of the general formula UUU are WM, MMD,_MDD and DDD,,

The MMM species is O00. The MMD species is OOL. The MDD species is OLL
and the DDD species is LLL. | |

The present invention will be further illustrated in the Examples that follow and that

are in no way intended to limit the invention. In the Examples reference is made to

the following figure:

Figure. Courses of polymerization of different oils at 180°C. Common sunflower

* (CAS-6), high-oleic sunflower (CAS-9), high-oleic high-palmitic sunflower (CAS-

12), high-oleic high-stearic oils (HOHS-17%E and HOHS-20%E) and supematants
of fractionation of high oleate high stearate oils at 0°C (supernatant 1) and -5°C

(supernatant 2) were studied.



2.69 OB 0.54 03 0.53 0.49 0.65 0.38 P = pahnitic

acid = 16:0; E = stearic acid = 18:0; 0 = oleic acid

= 18:1; L =1linoleic acid = 18:2; A= araquidie acid =
m,behenic acid = 22:0 O ls HORS 24E

gﬁ)ﬂﬁggg éxtracted from CAS-33 and CAS- 15 seggﬂE 06221

Sol vent fractionation of high-oleic high-stearic 0|Is

10 Exanpl es of solvent fractionation could be found

in table 6. Two high-ol ei c andl4igh stearic oils

(HORS 253 and HORS 24E, extracted from seeds of |ines

CAS- 15~ 18 (described in Femandez- Moya et al. J.

Agr i Chem 53:5326-5330 (2005)) or from HOHS

see@égﬁg§§§§crlbed in WO0074470, were fractionated

wi t exaoappeeg at 0C and their respective olein

fractions collected (Sup 1_253 and  Sup 1 24E). Two

ot h&reppragiop .%ﬂfésfweavrépwgafﬁﬁ aiginfractigr of e Fvenioy3 and

SUP1 2R AateralFr acti ons obtained at 0 and -5C have

reduced .content of disaturated TAG such as PGS,

soaThegigingragtionpfh em@:rémﬁés pe prsnared fow ssedsof M%lted strain

TAG$H36A%Sr ﬂ*&%%%%s Iﬂﬁnél% lﬂﬁf&g %) One other way of

nonounsat ur at e unsatur TAG cont ént

Tabﬁé&ﬂmghoﬂs&mﬁslummawgheupé@kas stated above. 10

Table 7.- Triacylglyceride class conposition of high

stearic-high oleic oils and different fractions

Hr edarechigh-olaatecint hiphtstaric wintfio vee e¢edn Eomt HOKS asdgacribe) in

ﬁﬂﬁx’e@q‘éﬁé%ne@ CAST S Fetiibnd F’c‘yer%t%'fi% Muyaget ol (L Agric

UnsBéddrGitear 58 aswsmi (d005Y), i eutthligle steirste coneMeshiph-olkate
(nDI g%:Trlac | j ceri de HOHS HORS Sup. Sup. Sup Sup.

o od-253 1 24E 2 253 2 24E SMS 11.88
19_55 3.69 3.48 3.46 2.61 SDS 3.76 0.83 2.71.

15 High-oleic high-stearic oils (HOHS) are all similar and independent of the seeds used

o extract the oils that were us_ed in these examples, oils could be extracted from any
other seed and used pure or blended to obtain a specific TAG composition.

CAS-12 (deposited as 1G-1297M (ATCC 209591)) or CAS-25 ‘(obtai‘ne'd from a

20 cross ib@t\.ween 1G-1297M and CAS-3 as described in Sen'am;-Vega et-al. Lipids
2005, 40, 369-374) with or wifhout palmitoleate were used. High-oleic high-palmitic
oils are all similar and independent of the seeds used to extract the oils that were
used in these examples, oils could be extracted from any other seed and used pure or |
blended to obtain a specific TAG composition.

25
As control materials mature seeds frém a normal sunflower line (standard, CAS-6)

and a high oleic line (CAS-9) were used.

Some examples of the fatty acid composition of the oils used in these examples could

30 be found in the table 5.
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Table 5.- Fatty acid composition of some oils used in this patent.

Fatty acid composition (mol %)
Sunflower oil 16:0 18:0 ° 18:1 18:2 -20:0 22:0

Standard (CAS-6) - 4.96 7.8 2839 5724 043 -1.17
High-oleic (CAS-9) 3.71 728 8548 1.18 0.7 164

HOHS 17%E 445 17.75 7037 334 152 256
HOHS 20%E 455 202 6749 287 1.74 3.16
HOHS 24E 512 240 61.63 4.14 218 293
HOHS 253 571 196 5791 1283 146 236

Oils HOHS 17%, HOHS 24E and HOHS 253 were extracted from CAS-33 and
CAS-15 seed and used pure. HOHS 20% is a blended oil.

2. Extraction of the Oil |

At a laboratory scale, the oils used for the preparation of the olein fraction of this
invention were extracted from seeds using a process comprising the crushing of the
seeds to a fine powder that was mixed with 1/5 w/w of anhydrous sodium sulphate.
Then, th;*; resulting cake was packed in filter paper cartridges containing 25 g approx.
of the ﬁ:ixture_ and extracted in Sohxlett for 16h ﬁsing heptane as the solvent. The oil
enriched mixture recovered in the éprent Il'eserv.-a_ir wés disﬁlle;i. at vacuum at $0°C

and the traces of :éalvent(;ﬁipp'éd' by applying a flow of nitrogen.

An a.lternativé method involved the crushing of the seeds to a fine powder and the
discontinuous extraction of the oil by mixing the ground seeds with 2 vols by weight
of heptane. The suspension was transferred to séréwed—capped flasks and kept at
80°C for 2h. Then one vol. of 10g/L. NaCl in methanol was added and phases let to
separate. The heptane-enriched supernatant was withdrawn and distilled at vacuum at
80°C. The oil was finally stripped wit a flow of nitrogen to remove traces of solvent.
For larger scale extracti_on, seed oil was extracted using a continuous oil press w1th a
capacity of 8 kg/h. Batches of 5 kg were extracted and then refined. Since these oils
displayed low content of phosphate they were not degummed. Removal of the excess
of free fatty acids was carried out by neutralizaﬁon with 12° Baumé (2.18 M) lye at

15°C for 40 min. Soapstocks were removed by centrifugation and the oil was then



DDD 1.06 - 1.23 0.92 SUS 15.64 2038 6.4 3.85 4.82
3.22 SUU 55.93 60.86 61.41 63.92 59.68 62.22 UUU

28.44 18.75 32.16 32.23 35.51 34.56 Fromthe above
I"I’OE"% g@ that the olein fractions of the invention-
havé a substantially lower SVS val ue than t hBCT/EP2007/006221
starting oils. 15 3. Solvent fractionation of

hi gh-ol eic high-palnitic oils Other saturated oils
fromsunflower, such as the hiph-palmtic and

hi gh-oleic oil from.CAS-12, were also fractionated

and vaer Yasiied. Thexki @6 AR Gl Bl6Ahing By Sre@bfRhfwith 3GHaRA bleachi
has %educed anmount s gt% di saturaltngd&TAG 19 The TAGbleaChmg

¥{(H 3Hwhet 10fe To510 gniningllygthe gilevas daprdprized by applying 3%
i ObreR M doPE S URnAURN il ok GHP from CAS-12) and

the fractions obtained wth acetone at 0 and -5 C
after 24 h, nanmed Sup.1l and Sup. 2 respectively, are
SHoWR AlNgp: irgz table 8. 5 The TAG conposition could be
shown as cl asses. Table 9 shows the TAG cl asses
of ﬁh@motlerigitioalafmﬁP oil and the Sup. 1 and Sup. 2

fraftj’ﬁ?:sgzbug e .9 g((jzr}sl_fracu ons have a reduced

anount 0 uia AG, such as SMS and a

i ncPwisdd AGnbomt theﬁunmwesmtsursai ol prepérin e olein fraction of the
triunsaturate such M Tabl e 8. -

o A et i T e ESH CPeHebic T R ether over

mahaﬂmhin@, \Olnbh hﬁﬁ&eﬁ Aivand afi2dPE &N 1 fnﬁxﬁ@&:ht@lg%efore use. The
ar ed b fractlonatlon wi th acetone at
Jﬁ%ﬁﬂﬁ*ﬁ{ S dvas placed infeivesmaicommns connected by a piece of

L&%ﬁeghghmg ﬁﬁwﬁ,e%maﬁiu% Blacéd B h&op ol ARYVEH oG8t} Bifouph the
alumina. The columns were washed further with 6 ml petroleum ether. The solvent
was cvaporatcd and the punﬁed TAG flushed with nitrogen and stored at -20°C.

15 :
The TAG were devoid of tocopherols as determined by HPLC f'olrlowing the IUPAC
Standard Method 2432 (IUPAC Standard Methods for the Analysis of 01ls Fats and

- Derivatives, Blackwell, Oxford, 7.sup.th ed. (1987))

20 The composition of TAG mqlecular species was carried out by gas chromatography
of the purified TAG using a DB-17-HT (Agilent Technologies, USA) capillarj}
column 15 m. times 0.25 mm 1.D., 0.1 .microm film thickness, hydrogen as the
carrier gas and FID detector, According to J Agr Food Chem. 2000, 48, 764-769.

25 EXAMPLE 3
Preparation of olein fractions of the invention
1.- Fractionation of oils using solvents
Oils extracted from seeds mentioned in example 1 were dissolved in 3 volumes of an -
organic solvent, such as hexane, acetone or ethyl ether. Other oil to solvent ratios

30 yield the same results, see “Edible Fats and Oils Processing: Basic Principles and
Modern Practices™, 1990, World Conference Proceedings, American Oil Chemists’
Society. Then they were kept at low temperature for periods of 24 h. Supernatants



Sup. 2 PPoP 0.62 031 0.35 PPoPo 0.28 0.44 0.64 PCP

17.5 7.02 2.26 PAsP 0.66 - 0.29 PPoO 9.87 16.46 13.44
PPoL 1.3 2.49 2.64 PCE 1.85 0.64 0.48 POO 30.9 36.31
2973POAS541707701P(18221231254P000
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were separated from precipitates by centrifugation at 5000 x g and solvent removed
from the olein fraction by flushing with nitrogen. Olein fractions were stored at

© —20°C under atmosphere of nitrogen. Two fractionations were performed at 0°C and
—5°C, yielding oleins of different composition and propei‘ﬁes. ' |

Table 6.- Tracylglycerol composition of high stearic-high oleic oils and different
-fractions prepared by fractionation with acetone at 0°C (sup. 1) and -5°C (sup. 2).

Tnacylglycende Triacylglyceride composition (mol %)

HOHS  HOHS  Sup. Sup. Sup Sup.
253 24E 1253 1 24E 2253 2 24E

POP 082 - 083 0.62 057  0.69 0.72
PLP 0.23 .02 | 0.22 -
POE 4.03 5.72 1.95 1.54 1.67 13
. POO" 8.54 8.13 953 . 1375 1163  15.77
PLE 152 023 1.41 0.37 1.14 038
POL 1.83 1.06 213 1.86 231 2.24
PLL 1.18 ' 1.16 021 1.18

EOE 528 1007  1.12 1.04 0.68 0.59
EOO 27.67 3924 303 3274 2738 3022
ELE 2.01 0.6 11 0.23
000 21.24 1545 2374 2606 - 27.02  28.58
EOL 6.34 4.92 6.91 623  6.09 6.16
OOL 457 2.95 5.05 537 5.23 5.63
ELL 4.7 5.17 5.23 ‘
OLL 1.57 0.35 2.14 0.8 234 035
LLL . 1.06 123 0.92

EOA 1.14 1.56 0.14 0.42 |
OO0A 1.91 322 216 465 2.05 427
OLA 0.24 0.23 0.3 0.55 0.65 0.49
EOB 0.61 1.37 019

' 0OB 2.98 3.76 3.22 3.44 2.51 2.69
OLB 0.54 ° 0.3 0.53 0.49 0.65 0.38

P = palmitic acid = 16:0; E = stearic acid = 18:0; O = oleic acid = 18:1; L = linoleic
acid = 18:2; A = araquidic acid = 20:0; B = behenic acid = 22:0

Oils HOHS 24E and HOHS 253 were extracted from CAS8-33 and CAS-15 seed.

2. Solvent fractionation of high-oleic high-stearic oils
10 Examples of solvent fractionation could be found in table 6. Two high-oleic and high
stearic oils (HOHS 253 and HOHS 24E, extracted from seeds of lines CAS-15



PoOL 0.54 0.56 0.82 RCE 0.25 EOO0 2.22 1.99 3.67 000
10.99 8.08 13.38 00As 3.74 3.35 5.57 OOL 1.43 0.92
1.49 POB 0.96 0.15 0.4 0O0A 0.25 0.22 0.4 00B 1.02

P =palmtic acid = 16:0; Po= pal nj [ _
gzélﬂﬁosim%g? 1, Ep: stearic acid = 18:0; 0 = o{%él@ﬁl%g@@oszn
= 18: 149; As= asclepic acid= 18:111; L =1linoleic
acid = 18:2; A = araquidic acid = 20:0; B = behenic
acid = 22:0 20 Table 9.- Triad®dyl glyceride class
conposition of high oleic- high palmtic oil and
di f {desceibed in'FeaiahdszsMpyL@al. gdApyc. Foad Chanatli 332653840 (2005)) or

3y bRty frea{ BRRe) EGoTRP. R sttty pocone

aci ghcaind teirtespe@nRiofeid fhétondeolibetel! (SupiN 2388 UABLHF 24F). Two
fatty acid. Triacylgliceride C asses Trlagxhglycerlde

& TFREHRDS (YRR oWingd PRy (Sup 3453 and Sup2
5 ,
Fractions obtained at 0 and -5°C have reduced content of disaturated TAG such as

POS, SOS, SOA, SOB etc. The TAG composition could be shown as TAG classes
according to the saturated (S) monounsaturated (M) and diunsaturated (D) TAG
content. Table 7 shows the data grouped as stated above.

0

Table 7.- Triacylglyceride class composition of high stearic-high oleic oils and different

fractions prepared by fractionation with acetone at 0°C (sup. 1} and -5°C (sup. 2). § =
saturated fatty acid, M = monoenoic fatty acid and D = dienoic fatty acid, U =

unsaturated fatty acid.
Triacylglyceride composition (mol %)
Triacylgliceridle = HOHS HOHS Sup. - Sup. Sup Sup.
Classes 253 24E 1 253 1 24E 2 253 2 24E
SMS - 11.88 1955 3.69 3.48 3.46 . 2.61
SDS .3.76 0.83 2.71 -0.37 1.36 0.61
SMM 41.1 54.35 45.21 54.58 43.57 5295
. SMD _ 895 651 987 9.3 9.7 9.27
1300 IR 5.88" - 6.33 0.21 641 -
MMM ' 21.24 1545 - 2374  26.06 27.02 28.58
MMD 4.57 2.95 5.05 537 523 5.63
MDD . 1.57 0.35- " 2.14 G.8 2.34 0.35
DDD 1.06 - 123 - 0.92 -
SUS 15.64 20.38 64 385 4.82 3.22
SUU 55.93 60.86 61.41 63.92 59.68 62.22
UUU 28.44 18.75 32.16 32.23 35.51 34.56

From the above it' followé th;'«a.t the olein fractions of the invention have a

substantially lower SMS value than the starting oils.

15 3. Solvent fractionation of high-oleic high-palmitic oils h
Other saturated oils from sunflower, such as the higﬁ-palmiﬁc and high-oleic oil
from CAS-12,-were also fractionated and an olein fraction obtained. This olein
fraction has reduced amounts of disaturated TAG.



21.84 8.52 338 SDS - - SWM 49.95 63.08 56. 09 SMD

9.52 14.79 15.18 SDD - - MAIM 16.14 11.43 21.63 MVD

1.97 1.48 2.31 MDD - DDD SUS 21.84 8.52 3.78

SLR 59.47 77.87 71.27 LTUWU 18. 11

WO 2608/006597 PCT/EP2007/006221
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The TAG composition of the original high-oleic and high-palmitic sunflower oil
(HOHP from CAS-12) and the fractions obtained with acetone at 0 and -5° C after 24
h, named Sup.1 and Sup. 2 respectively, are shown in the table 8.

5 TheTAG composition could be shown as TAG classes. Table 9 shows the TAG
classes of the original HOHP oil and the Sup. 1 and Sup. 2 fractions.

The olein fractions have a reduced amount of disaturated TAG, such as SMS and a
increased amount of monosaturated TAG and triunsaturated TAG such as SMM and
10 MMM. .
Table 8.- Triacylglycerol composition of high oleic-high palmitic_
-0il (CAS-12) and different fractions prepared by fractionation
with acetone at 0°C (supernatant 1) and -5°C (supernatant 2).

Triacylglyceride composition (mol %)

Triacylgliceride HOHP - Sup.l Sup. 2
PPoP 062 071 035
PPoPo 028 0.44 - 0.64
POP 175 : 7.02 2.26
PAgP 0.66 - - 0.29
PPoO 9.87 16.46 1344
PPoLL 1.3 2.49 2.64
POE 1.85 0.64 0.48
POO 30.9 36.31 29.73
POAs 541 7.07 7.01
POL 8.22 1237 1254
PoOQO 1.41 - . 2.68
PoOL 054 0.56 082
EOE 0.25 - -
EOO ' 2.22 1.99 : 3.67
000 10.99 - 808 13.38
QO0As 3.74 . 3.35 5.57
OOL : 1.43 0.92 1.49
POB 0.96 0.15 0.4
0O0A 0.25 ¢.22 04
OOB 1.02 0.59 1.2

P = palmitic acid = 16:0; Po= palmitoleic acid = 16:1; E = stearic
acid = 18:0; O = oleic acid = 18: 1*%; As= asclepic acid= 18:1%"";
L = linoleic acid = 18:2; A = araquidic acid = 20:0; B = behenic
acid = 22:0 i



12.91 23.94 5 4, Dry fractionation of oils Gls were
fracti onated without solvents by cooling the oils for
24-48 h without any solvent The resulting

' es were sedi mented by centrifugati
E‘;dg%‘b@"% %or 30 mn at the tenperature of P&Iﬁﬁoum@sm
fractionation. Aeins were separated as the
supernatants. 10 The tenperatures of fractionation
ranged from12 to 0 C. Dry fraZtionation is described
in "Edible Fats and G |s Processing: Basic Principles
and Modern Practices", 1990, Wrld Conference
Proceedi ngs, Anmerican G| Chem sts' Society, pages.
136- 141 and 239-245. 15 During | ow tenperature
storage sat uradlesrl Tirf¥oyizigtetidd dasd cOmpaditBRbfansh qay! d
be separ at echidl pulhitic @i M d Aifferddd HasiAs RPIfel bygat i on,
cold press, RifonafoNHitB%8EBAES 0 (sdﬁefnétqu QN &b on
are Shown | Nufh@itiab})es —LQn ARt by 2l M abndeh &R

ol ei ¢ and higisIEALIAD QidiendRStal d@m%né m@@@a@he

ol ein called.gup 1 was recovered as the
supernatant. Oein Sup 1 was then fractlonated at 5C

for 24h, re i i e
super nat ant . §%ﬁ mﬁg sugs%gﬁ%nii é?%cglo%g{ég
again at 2. ?‘f p 3 ign tables 10 .and 11
wer e obtalna; : . ¥ 8 &RE

di sat ur at ed

&2nore uns4t ur at ed
TAG speci es Crease. ame résults shg as TAG
cl asses couPYMe found |§93he t ald 55811 TaB%8 10. -
Trlacylglyc§PQ? conp05|tr%% of hlﬁﬂ stearlé ﬁlgh_

ol eic oil (S8BP obt ai ned=from HOHS seeds) and
different fMMM ons pre réd by gi§3fractﬂéﬁétlon at

9.5C (super ¥MBnt 1), 5&HYsuper ndtBnt 2) 2.5C
(super nat an . Trlacykglycerlde Triacyl gl yceride
conposi tion le %9 HOMSSup. 1Sop. 2 Sup- 3 POP 0.56

0.46 0.51 0.45 POE 338 2.36 2.19 2.34 POO 7.18 7.9 8
8.21 PLE - SUS19 POL 020841.18 8.524 1.073HEE 6.7
3.15 SUU 159.47 7787 7127

- Uuu 1811 12.91 23.94

4. Dry ﬁactionatién of oils

Oils were fract’ionatgd without solvents by cooling the oils for 24-48 h without any
solvent. The resulting precipitates were sedimented by centrifugation at 5000 x g for
30 min at the temperature of fractionation. Oleins were separated as the supernatants.
10 The temperatures of fractionation ranged from 12 to 0 °C. Dry fractionation is
described in “Edible Fats and Oils Processing: Basic Principles and Modern
Practices”, 1990, World Conference Proceedings, American Gil Chemists’ Society,
pages. 136-141 and 239-245.

15 During low temperature storage saturated TAG crystals are formed and could be
separated from liquid oil through centrifugation, cold press, etc. Some examples of
dry fractionation are shown 1in the tables 10 and 11. Qriginal high oleic and high-

stearic oil was kept at 9.5°C, and the olein called sup 1 was recovered as the



2.82 2.81 EOO 36.65 39.46 37.38 38.23 ELF 0.47 - 0.33
0.3 000 25.42 27.78-28.52 28.59 EOL 4.98 5.22 5.33
5.13 OCL 4.76 4.96 5.13 5.01 O.L 0.32 - 0.37 0.22 EOA

00.98 0.39 0.4 0.31 00A 2.87 3.06 2.98 3.01 OLA 0.27
WO 2008/006597 PCT/EP2007/006221
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supematani. Olein Sup 1 was then fractionated at 5°C for 24h, resulting in the olein
called sup 2 as the supernatant. Sup 2 was subsequently fractionated again at 2.5 °C
for 24 b and sup 3 in tables 10 and 11 were obtained.

5 As m the solvent fractionation, the disaturated TAG decrease while the moré
unsaturated TAG species increase. The same results shown as TAG classes could be

found in the table 11.

Table 10.- Triacylgiycerol composition of high stearic-high oleic oil (oil
obtained from HOHS seeds) and different fractions prepared by dry
fractionation at 9.5°C (supemmatant 1), 5°C (supernatant 2) and 2.5°C

{supernatant 3).
Triacylglyceride composition (mole %)

Triacylglyceride HOHS Sup. 1 Sup. 2 Sup. 3
POP 0.56 . 046 0.51 0.45
POE 3.38 2.36 - 219 2.34
POO -7.18 - 79 g8 8.21°
PLE - - 0.19 -
POL 098 - . 1.18 1.14 1:07
EOE 6.7 3.15 282 2.81
EQCO - 36.65 39.46 37.38 38.23
ELE 0.47 - -0.33 0.3
000 25.42 27.78 28.52 28.59
EOL 4.98 522 - 5.33 5.13

- O0L. . 476 - - 4.96 5.13 5:.01

- OLL 0.32 - A 0.37 - 0.22

EOA 0.98 0.39 04 0.31
00A - 2.87 3.06 2.98 3.01
-OLA - 0.27 - 0.26 0.27
"EOB 0.82 - 0.28 0.24
0OOB 3.47 41 3.81 3.41
OLB : 0.2 - 0.31 0.38

P = palmitic acid = 16:0; E = stearic acid = 18:0; O = oleic acad = 18:1; L =
linoleic acid = 18:2; A = araquidic acid = 20:0; B = behenic acid = 22:0

10



0. 26 0.27 EOB 0.82 0.28 0.24 00B 3.47 4.1 3.81 3.41
OB 0.2 0.310.383 P=palmtic acid = 16:0; E =

stearic acid = 18:0; 0 = oleic acid = 18:1; L =

¥ ' cid = 18:2; A= araquidic acid = 20 0: =
b 0270 10" 22 Tanl e 11, 5 Belorooosz

Triacyl gl yceri de class conposition of high
stearic-high oleic oil (oil obtained from HOHS seeds)
and different fractions prepar2Zl by dry fractionation
at 9.5C (supernatant 1), 5C (supernatant 2) and 2.5C
(supernatant 3). S = saturated fatty acid, M=
nonoenoi ¢ fatty acid and D = dienoic fatty acid.

Tri acy Tgbly g er Telecytavdeasat biambiﬁo%fﬂﬁﬁtsdr%%@ oil
Sup. 1 (SligbtairedFetin HOHMRedd) ofd dieabt Saiofs fBpaaidivylird
0 0. 52 filctionshidd £29.5%7 (saperddtamd) 15C (supernatant 2) and 2.5°C

10

15

(supernatant 3). § = saturated fatty acid, M = monoenoic fatty acid and D =
dienoic fatty acid. : _

Triacylglyceride composition (mole %)

TAG class HOHS Sup. 1 Sup. 2 Sup. 3
SMS 12.44 6.36 6.2 6.15
SDS 0.47 _ 0 0.52 0.3
SMM 50.17 54.52 52.17 52.86
SMD 6.43 6.4 7.04 6.85
SDD - - - - :
MMM 2542 27.78 28.52 28.59
MMD | 4.76 4.96 5.13 5.01
MDD 0.32 0 037 0.22
DDD - : - - -

- SUS 12.91 : 6.36 6.72 6.45

. Suu . 56.6 6092 - 5921 59.71
UuuU 30.5 32.74 34.02 33.82

Dry fractionation of a given oil is very dependent on the temperatures used for
triacylglycerides crystallization. Therefore, the composition of the resulting olein

fractions was different. The data stated in the tables 12 an 13 below are
- representative for the dry fractionation of a high oleic high stearic oil, sequentially, at

12,2.52and 0°C for 24 h.

0il fracﬁonation at iower teniperaiures produced more liquid olein with a lower
content of TAGs of the form SMS. and a higher content of classes more unsaturated
like MMM or MMD. The occurrence of TAGs of the form SMM reached a
maximum in the sup 1 and then slightly decreased in sup 2 and sup 3, increasing the

more unsaturated species like MMM and MMD.



52.86 SMD 6.43 6.4 7.04 6.85 SDD
27.78 28.52 28.59 MvID 4.76 4.96 5.13 5.01 MDD 0. 32
SUS 12.91 6.36 6.72 6.45 SUU 56. 6

0 0.37 0.22 DDD

600 IRsmdsl 59- 71 UUU 30.5 32.74 34.02

23

MW 25. 42
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Table 12. Triacylglycerol composition of high stearic-high oleic oil
and different fractions prepared by dry fractionation at 12°C (sup 1),

2.5°C (sup. 2) and 0°C (sup. 3).

Triacylglyceride composition (mole %)

Triacylglyceride HOHS 310 Sup.] Sup. 2 Sup. 3
POP 0.56 0.47 0.47 032
POE 3.78 2.58 2.42 1.61
POO 7.55 7.35 7.68 8.17
POL 0.92 1 1.04 0.99
EOE 7.45 3.88 3.18 . 1.74
EOO 38.49 41.63 40.75 373
000 24.77 26.02 27.38 32.1
EOL 4.44 5.19 5.11 493
OOL 4.14 4.62 4.86 6.09
OLL 0.29
FEOA 1 0.52 0.3 o
O0A 2.58 2.75 2.83 3.06
EOB 1.34 0.9 0.76

3.1 323 3.41

OOB

2.99

P = palmitic acid = 16:0; E = stearic acid = 18:0; O = oleic acid =
18:1; L = linoleic acid = 18:2; A = araquidic acid = 20:0; B = behenic -

acid = 22:0



0 33.82 Dry fractionation of a given oil is very
dependent on the tenperatures used for 5
triacylglycerides crystallization. Therefore, the

PO BRSDskN Oof the resulting olein fractions

different. The data stated in the tables 12 P&\?[%%ZOOWOOGZZI
bel ow are representative for the dry fracti onati on of

a high oleic high stearic oil, sequentially. at 12,

2.5 and OC for 24 h. 10 G| fr&ktionation at |ower
tenperatures produced nore liquid olein with a | ower
content of TAGs of the form SM5 and a hi gher content

of cl assestahisr1d.-Timaeylghyedrisid claskepniobition ofMNEh si®rec-high
occur r.enc el oil A@xdifferent-feactionsprGladddrbyaicy fdctnatiod atum

in the sug2X Gnpkrodan 1312 96 t(tupecietantcd asd 09 (sspgpna2arand
sup 3, i nG).66sbavgatel attynici, Mis alonoabidatpadd &l Di=ke

MW and MdnoitFatty22idl do+ anshAwatdd fagg ydidj ycer ol
conposition of high stearic-high oleic oil and

different fractions prepsipgdftende oﬁiﬁa@ghas%)l on af

12C (sup Ijriachighéeridgsup. 2) and OC (sup

Tri acyl gl ypende corrpoﬂdﬂmd oS, Y9 Tr Eﬁfyj gbﬁ ey ide
HOBS 310 Quy 1 Sup. % 35056 é %%032
P$3.78§?§8 2.42 1.6 POO7 7.35

0.92 11 099EOE745388318174BCD3849
41.63 40. P¥IM7 3 51.61 49 5194
SMD 5.36 6.19 N 6.15 5.92
SDD '
MMM 24.77 26.02 2738 321
MMD 4.14 462 486 6.9
MDD 0.29
- DDD :
SUS 14.13 8.35 713 3.67
SUU 56.97 61.02 6064 5815
18198 2891 30.64 3224 3848
EXAMPLE 4

-5 Detenmnatzon of cloud | pamt
For many food purposes a liquid oil is preferable, for examplc for deep frying most
companies prefer liquid oils to avoid thermal isolation and heating to avoid
solidification of fats. The cloud point is defined as the temperature in which the oil
becomes turbid due to solidification of TAGs in a given conditions. If measures

10 when an oil started to be solid and some crystals of solid fat appear because of the
low temperature. Oils with lower cloud points are liquid at lower temperatures.
Also when food products need to be stored in the refrigerator, a liquid ol with a

cloud point near or below to 0°C is preferable.

15 To measure the cloud point of olein fractions with different SUS contents and control

oils, amounts of 10g of each were transferred to glass screwed-capped tubes and



000 24.77 26.02 27.38 32.1 EQOL 4.44 5.19 5.11 4.93

OOL 4.14 4.62 4.86 6.09 OLL 0.29 ECA 1 0.52 0.3

00A 2.58 2.75 2 83 3.06 EOB 1.34 0.9 0.76 00B 2.99

3.1 323 3.41 = pahnitic acid = 16:0; E = stearic

AQ FposL0sE7 O - oleic acid = 18: 1, L = I|noP§T/EP@&'VQ96221
= 18:2; A araquidic acid = 20:0; B = behenic acid =
22:0 24 Table 13.- Triacylglyceride class

conmposition of high stearic-high oleic oil and

different fractions prepared by dry fractionation at

12Cypd ARGl 8 ﬁfﬂt td-temorve Afry (RURRsORsOen eyavgtg‘e Uoved to a

(supernatant 3). S = saturated fatt aci

nondemaedatized bah ensiowed wdthB lamgiapdha mdbartatllywatg td exignine the
uns ﬂfrﬂlﬁﬁ} gpthg 8hd thé‘ﬁmﬁjal temperature of the bath was 30°C, then temperature

was decreased at the rate of 2 °C each 20 min. to reach a final temperature of —10°C.
5 The cloud points were visually established as the temperatare in which a given oil
became turbid.

The cloud points of some olein fractions from high oleic high stearic oils have been
determined. The triacylglyceride composition of these olein fractions is in Table 14.
10

Table 14.- Triacylglyceride class composition of olein fractions used to determine
the cloud point.
| § = saturated fatty acid, M = monoenoic fatty acid and D = dienoic fatty acid,

Olein | SMS | SDS |SMM | SMD |SDD |MMM |MMD | MDD | DDD
A |31 542 |35 344 |44 |04

B |07 30 |51 48 |61

C |37 519 |59 321 |61 |03

D |71 545 |62 274 |49

Table 15 shiows that the cloud point of standard and hrgh-olelc 0115 the same, being
of -8 °C. Therefore they started to become solid at temperatures below 0°C, but the
15 high saturated oils have cloud point above 2_0 °C, they are solid in the refrigerator.
The olein fractions prepared by solvent or dry fractionation of a high oleic—in’gh
stearic oil have cloud points near 0°C and below and close to standard and high-oleic
oils. Their behaviour in refrigerator temperatures is similar to standard and high-oleic

oils.
20



Tnacyl gl yceri de conposition (nole %
Triacylg,liceride class HOHS 310 Sup. 1 Sup. 2 Sup. 3
SM5 14.13 8.35 7.13 3.67 SDS SMM 51. 61 54. 83

26.02 27.38 32.1 MVD 4.14 4.62 4.86 6.09 MDD

Wb Akioadse94 SVMD 5.36 6.19 6.15 5.92 SDD POMEAe7fobs221

10

15

20.

25

26

Table 15.- Cloud points of different oils and HOHE olein fractions.

_ SUS content - Cloud point

Sunflower oil , (%) , (°C)
Standard (CAS-6) 2 -8
High-oleic (CAS-9) ' 1 -8
High-oleic and high-stearic (CAS- 19

15) ' 24
Olein A 3 -4
Olein B 1 -6
Olein C 4 -1
Olein D 7 4

EXAMPLE 5§

Thermostability

1. Purification of TAGs

TAGs from different oils and olein fractions (Sup. '1_253 and Sup. 2253 from
example 3; Table 6) were purified and devoid of tocopherols before carrying out the
studies of thermostability by using the protoco! described in example 3. '

‘rUpon heating the quality of an oil can deteriorate because the TAG's constituting the

oil are oxidized and/or polymerized. To test the thermostability a heat treatment at
180°C during 10 h was performed as follows. |

2. Thermoxidative tredtm_ent

Thermoxidative treatment of fhe samples was carried out under strictly controlled
conditions according to Barrera-Arellano et al. (Grasas Aceites 48, 231-235 (1997).
Briefly, 2.00+0.01 g of purified TAG were weighed out in standard glass tubes of 13
cm.times.1 cm LD., and in turn introduced into an oven at 180.0£0.1°C. Samples of
50 mg were withdrawn at 2 h intervals for the analysis of polymerized TAG. After
heating for a total period of 10 h, final samples were taken out and additionally
analyzed for polar compounds and distribution in oxidized TAG monomers and TAG
polymers. Rancimat™ instructions were carefully observed for cleaning of vessels
and temperature correction. No bubbling of air was applied during heating and the .

vessels were left open.
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fats. The cloud point is defined as the tenperature

in which the oil becones turbi27due to solidification

of TAGs in a given conditions. It neasures 10 when an

oi | started to be solid and some crystals of solid

fat a&g because of the low tenperature. Qls with
“‘6’6‘1 4G5re 1iquid at | ower t enper at ur es.
A| S‘Pol@ﬂﬁ:ﬁzé@ﬁﬂ(ﬁﬁﬁ W& SusBR %t LqddRt R Perfdifance sme

refrigerator, all%ld oil with a clou p0|nt near

bel 6¥Fl¥sPTORRromatpgraghy (HESEC) f@@wm@@ﬁv@@n toﬁtbsdbfPAG
rf”@l’aﬁdﬁﬁﬂétﬁcﬁl%ogﬁsuéﬁ:? gé-tg %Q Ie&Ztl %@ gc%gg:?ﬁ/ el g%r %stcad

thernostati zed
al | 6 refraetipndnderidetsctoh i tthBLGfl. 'tfytabfolztrltrempoﬁnsls arichiBeir

i ni t he bat h
B
m neombinateact a@ofpmabhioampgr@hymd HPSHO Motargdnes & lab Wt Sci.

p0| % ﬁieg@&ﬁggxat 9¥3)§St abl i shed as the tenperature

ecanme turbid. The cloud points
m‘ soma ol ein fractlons fromhigh oleic high stearic

il Ve b rmned. The triacyl gl yceride

nfé 134Ts ﬁP e@’eﬁ%ﬁ @fﬁwaﬁf%lmso%@atagovﬁqwqra@wmutm 2
1o Waltre2604 Modlild @S¥ba Xoer dnlewsd Wisa mpéud Et,rs &ftecmr Data
ol ein fractions used to deternine the cloud

= sHPUATSteEtFd uging Fmpepgr sqlivare. Kimsbrpebodtiamn mAamates
D vk sss] @tSM coletiehficResE éQ&é%@ﬁH@zssQQ times,0.77

nm vnvi W
15 em 1D.), were packed with a porous, highly cross-linked styrene divinyl bencene

copolymer (<10 Am). HPLC-grade tetrahydrofuran served as the mobile phase with
a flow of 1 mL/min. Sample solutions of 50 mg oil/mL and 15 mg polar
compounds/ml in tetrahydrofuran were used for the analysis of polymerized TAG
and polar compounds distribution, respectively. |

20 _
4. Monitoring TAG alterations .
Monitoring the formation of dimers, polymers and altered TAGs in conditions
similar to those used in industrial and domestic frying gives information about the
oxidative stability of the given oils and fractions. Therefore, purified TAGs from

25 common sunflower oil, which was rich in linoleic acid CAS-6 (Salas et al. JAOCS
83:539-545 (2006)) (Table 5) displayed the highest rate of polymeﬁzation (Figure 1),
reaching 28 % of polymerized TAGs after 10 h at 180°C. -

In the high oleic oil CAS-9 (Fernandez-Moya et al. J. Agric. Food Chem.53:5326-
30 5330 (2005)) TAGs were more stable than common sunflower oil but they
polymerized more quickly than those from both supernatants obtained by



DDD A 3.1 54.2 3.5 34.4 4.4 0.4 0.7 43.0 5.1
44.8 6.1 3.7 51.95.9 32.16.10.3 7.1 54.5
6.2 27.4 4.9 Tabl e 15 shows that the cloud point

@fo mbseas d and high-oleic oils the same, - bepRgp@horiofsnt
C. Therefore, they started to becone solid at

t enper at ures bel ow OC, but the 15 high saturated oils
have cl oud poi nt above 20C, they are solid in the
refrigerator. The olein fracti®ons prepared by sol vent

or dry fractionation of a high oleic-high ste-aric

oi | fractipaatidncf H QIS pilss(Snpalr 26T amhBiph 2| 25% feamel exsigde3;tTable 6) at
sta d.g¢d high-oleic oils. Their behaviour in
refrigerator tenperatures.is simlar to standard and
high-oleic oils. 20 N :

. Thus, these olein fractions, containing high levels of TAGs of the form SUU and low
5. of SUS displayed higher stabilities than common and high oleic-sunflower oils as

- well as low cloud points, which makes them stable liquid oils suitable for frying,
baking, roasting, cooking and production of high stability mayonnaise, light
mayonnaise, reduced fat mayonnaise, mustard, ketchup, tartar sauce, sandwich
spread, salad bar bottle, salad dressing, pre-cooked food, prepared soup, sauces and

10 cream.

High stearic-high oleic oils HOHS 17% and HOHS 20% (Table 5) and high paliniﬁc
high oleic oil (CAS-12) displayed similar rates of polymerization, slightly lower than
the supernatant of 0°C due to their high content of saturated fatty acids, which make
15 them semisolid at room temperature.
Furthermore, data co'nespond:ing to altered TAGs after 10 h at 180°C was in good
agreement with the pdlymerization course (table 16). Common and high oleic oils
displayed the highest content of altered TAGs, followed by the olein fractions .
20  isolated from HOHS oils supernatant 1 and supernatant 2, teaching again than these
were stable liquid oils. Therlowest content of altered TAGs was found in high
saturated semisolid HOHS and HOHP oils. These latter oils are however not liquid
and could become solid during low temperature transportation or storage.

Table 16. Altered triacylglyceride composition of different oils and olein fractions after
10 h at 180°C.

Altered TAGs (% wiw)
Monomers  Dimers Oligomers Total

Standard (CAS-6) 8.8 10.2 17.4 36.3

High-oleic (CAS-9) 124 9.6 6.1 28.1
High-oleic and high-palmitic (CAS-12) 8.3 59 29 17.1
HOHS17%E 7.8 6.0 34 173
HOHS20%E 8.2 55 2.8 16.5
Supernatant 0°C 94 7.1 4.7 213

Supernatant -5°C 10.8 8.5 6.4 257




WO 2008/ 006597PCT/ EP2007/ 006221 26 Table 15.- d oud
points of different oils and HOHE ol ein fractions.
Sunfl ower oil SUS content (io) Coud point (O

r CAS-6) 2 -8 High-oleic (CAS-9) 1 -8
B.“g%g@?“g?% and high-stearic (CAS- 19 15) 2BCHFRE0/0R6221
3-40einB1-60deinC4-10ein D7 4 EXAMPLES
5 Thertnostability 1. Purification of TAGs TAGS from
different oils and olein fractions (Sup. 1 253 and
Sup. 2_253 fromexanple 3; Table 6) were purified and
devgrchis t ocopherol s before carrying out the studies
of thernostability by using the protocol described in
exanple 3. 10 Upon heating the quality of an oil can- .

det eri or At §,hRGANEGE DRinHeiSnh GRBsLL tuting the oil
are oxidized and/ or@g‘gl %{meri zed. To test the
t her nost abisk fhay 86%eidhe TAGzpRBeR ofaaid DO Cractionhgve e general

vgasfogl%faogl\#ﬁgn@s follows. 15 2. Thernoxidative
treat ment ermwddati ve treatnment of the sanpl es was

carri ed mat leam@6%o of TAIG ¢peyiccafisridall ¢ie fractiomdiav e dregeneral formula
acc kng to Barrera-Arellano et al. (Grasas Aceites

48, -235 (1997). Briefly, 2.000.01 g of purified
TAGvhertia Svepghatt auaturdted fttaacdadand M ep&sdnidemondendid fatty acid,

cmtjnes, 1 cm.l.D., and in turn introduced into an
ovewhgﬁ"]fgb. 9i§.°b§§|?g}eé§': of 20 50 ng were withdrawn
H 2 hfaeidnata of of10gh d16ie hahahinsited RbAPVENUIEAZed TAG
After he%tgi,ng for a total period of 10 h, final

sanpl egolgsting thy kigHd §@¢tioBnd addi ti onal |y anal yzed for

pol ar compounds and distribution in oxidized TAG
nmononmers and TAG pol ynmers. Ranci mat Th instructions

wer e aSEbln and ligpidelapm fragtiop ag Flebmadrp clsim Jewberis tnd
t enpetighdhs _i§£pfomeﬁl:‘)&£}ur c?ﬁ%@i%g_ng of air was

appl i ed during heating an vessels were |eft
I§pen. WD 2008/ 006597PCT/ EP2007/ 006221 27

3.- Stable and liquid olein fraction as claimed in claim 2, wherein the low
temperature fractionation is a dry fractionation, comprising the following steps:

- decreasing the temperature of the oil to 1-2 °C, xﬁore preferably 9.5 °C, even
more preferably 5°C, 6pﬁorially with éﬁrring; .
E 20 - separating the olein from the solid fraction; and ‘

- optidnally fractionating the resulting olein again at 2.5 °C, more preferable { °C
to obtain a less saturated oléin ﬁaction.- o -

4.- Stable and liquid olein fraction as claimed in claim 2, wherein the low
| 25 temperature fractionation is a dry fractionation, consisting of the following steps:
- decreasing the temperature of the oil to 12 °C, more preferably 9.5 °C, even
more preferably 5°C, optionally with stirring; and
- separating the olein from the solid fraction.

30 5.- Stable and liguid olein fraction as claimed in claim 4 wherein the low
- temperature fractionation further contains the step of fractionating the resulting olein
again at 2.5 °C, more preferable 0 °C to obtain a less saturated olein fraction.



3. Quantification of TAGs Polynerized TAGin the
various oils were quantified by high-performance size
excl usi on chromat ography (HPSEC) follow ng a

b Lon of the IUPAC 5 Standard Method 2
?@ﬁ%&g§ﬁﬁg nmeans of using a light scatteringpggig%?%wﬂﬂl
instead of a refraction index detector in the HPLC
Total polar conpounds and their distribution in
oxi di zed TAG nononers and TAG #bl yners were
determ ned by a conbination of adsorption
chr omat ogr aphy and HPSEC ( Dobar ganes et al. Fat Sci.

Tecl : 308- 3 88)). 10 ndi t.i ons appl i ed

for Rshlera i ebigsnobindnnes Brsinoh o ches o™
out teimperunid Fraétfond88bis ek HaMidra861] copyisieN BRI wing steps:
wWth a Waters 2420 ELS detector Data was processed ,
usi ng ~EHPERS Sbrithar ersany solyat fikegretone dieimarsorcthed ether;
Associ ak@sasid¥ thé aWRE 8f the %@Qlu&dgﬂﬂ %Gé,?}efeﬁbﬁfe I;5“)”(;?; S

and operated at 35C (25 cm.tines.0. 77 15 cm |.D

wer e p&dredingitheplein fiomoths solid fiyietign;@andss- | i nked
st yr engpyehin afell e :
L PR toeo PERGREQERRY Rt B4 FotoBlfiom the mperpgtnt.

with a flowof 1 nL/mn. Sanple solutions of 50 ny

oi |/ [ compounds/ . in. Ca

tetr gh’y g%g’% %3?151 n upd:r)éelgiﬁsfré1 8%035 cfaﬁ%éga]ﬂgp%izs wherein the low

- 1ol tymgtramefldﬁ"ébﬁﬁgm izr\)/g balvent ﬁﬁﬁi@#ﬁtﬂGﬁ, (liﬁlﬁisﬁh@blﬂ the following steps:

respectivel y. 4. ni torin alterations
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al t er edeclddEimg ittt @MPetafurcddT3hSbilidhaiont® 04d) pedertiSIo dsocn
industrial.and domestic¢ frying gives information

aboutsﬁﬁﬁ“ﬁ%?ﬁ%??@éh§?gEFP‘%9m%®ﬂ1he gi ven oils and

fractions. Therefore, purified TAG from 25 common
unflower oil, which was rich in linoleic acid CAS-6

1? Sal a&- etablgjand ligmdgled fractipnzg slapggd plain Tawheeisthe

di sRAyREA F ethesh | ZALil |
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18G@Ymﬁfh¥mgﬁﬁépﬂnﬂﬂﬂoleic oi | CAS-9 (Fernandez- Moya

et al. J. Agric. Food Chem 53:5326- 30 5330 (2005))

TAGs were nore stable than common sunflower oil but

t hey $obtpbleand bquidoten Guitiok lay cleingd it Home 8f winsieib didsolvent is

20 PR Bl BRRER B B eh AT, 1 © 51 Tabi ¢

6) at OC and -5C. Thus, these olein fractions,

cont aj.ni hi gh.l evel s of TAGs of the form SUU and’

Cow o5l it s s 0 98% O “ER b,

an éhbre@tho high ©l&¢/hiph emeratedishisflcieer VR a Rgh bRV K k0searic
themstable [iquid oils surtable

po%g%&, whi ch nmake i ]

f oPFOYiehe! obfaaRg by peErstingieh clsidnahystamts syrBeiveispeiy which

29 alioBhirbRiYy dréHing YN A PEC 7556} and BB @lcRSterase mutant
reduced fat rmayonnai se, nustard, ketchup, tartar

s atfiB thedeneniy mpbep AJSE PEA63Y bar bottle, sal ad
dressing, precooked food, prepared soup, sauces and

10 cream High stearic-high oleic oils HOHS 17% and
HOHS 12658 3bieanddiasid oleid fitactgn asalamied ip ahy ghe of the claims 1-9,

( Cherds - L . RQl.vineri zatiop, .
o1 o e R e ot B BBy sy hower ot

30 helitsinghilghy curactng seeds sfthasualiever satinyGardods, whidhaiseds were
5t h i i.d_at .at -
el SHOT B Bl bl R RS AL o oo

1 0 h at 180C was in good agreenent with the
pol ynmeri zati on course (table 16). Conmmon and hi gh
~oleic oils displayed the highest content of altered
TAGs, followed by the olein fractions 20 isol ated
fromHOHS oil s supernatant 1 and supernatant 2,
teachi ng again than these were stable liquid oils.
The | owest content of altered TAGs was found in high
saturated sem solid HOHS and HOB? oils. These latter



6.1 28.1 High-oleic and high-pahnitic (CAS-12) 8.3
5.9 2.9 17.1 HOHS17% 7.8 6.0 3.4 17.3 HOHS20%E 8. 2
5.5 2.8 16.5 Supernatant 0C 9.4 7.1 4.7 21.3

%rﬂ@@ot%gt -5C 10.8 8.5 6.4 25.7 29 CLAIMS 1. -

ADIESNd 1iquid olein fraction wherein: PCT/EP2007/006221
a. less than 8.6% of the TAG species of said olein"
fraction have the general 5 fornmula SMS and b.
at | east 26% of TAG species of 3said olein fraction
have the general fornmula SMM wherein S represents a

sat ur atedsthelt bid Bgdidl oRBOGAibE R @SiRME $n ﬁ%@%ﬁﬁ&i caims 1-9
fatt aclgl,6 which olein fraction is _obtai nabl e by: ’

10- YPHexh thshughi odfic Bigh satnratad supovwer ol dhanskigh pleicddgh palmitic

s unfshifer 811 wi alnfRh e ald i bist Lop.

2. - SSt ableé andé??ﬁgfﬂgﬁ%llé{f%ﬁfl?%g%@%# g%?(glg hgg)&?a%{}ng seeds of
cl aith seoflgwesanin GAe25,.rvelieh ssndet droobteisakie bpwrossing IG-1297M

t;?m?ﬁ‘i‘ét%%sfl? agd bﬁﬁ%é&%{%q i?%r?éh i ﬁ g St abl e and

liquid oleirn fraction aim 2, wherein
the low tenperature fractionation is a dry

fracti@nag, ri si.ng. the follow,ng steps: .
decrealg’l‘ ;’égt!ﬂ%(iﬁgn ‘?21% @%?"@CE?H heaigied 1 gny pne of the glaims 1-12,
pr epbermipl the ®18 lifpleric acid kofitent/th 6fi€ bRl fachibn isApiEana 6 50 |
Wth stirring; 20- separating the olein fromthe

solid fraction; and optionally fractionating the

E@sul t14nGtableing IR dleil Fradion d9.claREEn RES bR @iﬂhéclgmg 1-13,
to C}rbtal__n a less saturated olein fraction. 4.- Stable
and“1eragtinaemndhat the ipoleieprideontens i dlein dragtion i Jower than 15%,

Wh epreferably 1B wheOilYar P0%: _ﬁf@iﬂg@,&ﬁ@g%dﬁonati on is adry

fracti onation, consisting of the follow ng steps:
decreasing the tenperature of .the oil to 12 C, nore

\F/Jvir tGL eg?? F?é?%gagd a'ﬁtaiﬁ\()?erﬂn FR&RnRE Slafialh Xn;' g%ie_o%ei: cggianlsllyl 4,
wherein less than 6%, preferably less than 4% of the TAG species of said olein

fraction have the general formula SMS.

1 6.- Stable and liquid olein fraction as claimed in any one of the claims 1-15,
wherein at least 30%, preferably at least 35%, more preferably at least 45% of the
20 TAG species of said olein have the general formula SMM.

17.- Stable and liquid olein fraction as claimed in any one of the claims 1-16,
characterized in that it has less than 8%, preferably less than 5%, more preferably

less than 3% of saturated fatty acids at posijtion sn-2 of the TAGs that constitute said
25  olein fraction.

18.- Stable and liquid olein fraction as claimed in any one of the claims 1-17,
characterized in that it has a cloud point lower than 5°C, preferably lower than 0°C,
more prefefably lower than -6°C.

30 |

19.- Method for preparation of a stable and liquid olein fraction by low

temperature fractionation of a high oleic, high saturated sunflower oil.



- separating the olein fromthe solid fraction. 305.-
Stable and liquid olein fraction as clained in claim
4 wherein the | ow tenperature fractionation further

he step of fractionating the resul
gﬁgoﬁé@g%?n at 2.5 C, nore preferable 0 C to{"g e 06221
| ess saturated olein fraction. WO
2008/ 006597PCT/ EP2007/ 006221 30 6.- Stable and
liquid olein fraction as clainmdd in claim2, wherein
the | ow tenperature fractionation is a sol vent
fractionation, conpri si ng the foll owing steps:

mX|n Wi,t.h rgani ¢, sol ven keaetone
hexan 22({) Pﬁgﬁﬂ deimsr. n g Eéc FRARSSTE Hbéhf"eth‘ﬁ P lEtRpErature
of tﬁlaetlcmatlorsrslauh'y ﬁﬁctidﬂaﬁlﬁ, wifch it fhe filawing steps
separat4eF% the olein fromthe soljd fractjon;

opt i ondlSFyA e BG drnrrgtis ot fegilio 13 °G ergerhly 9t§1& fhore

s§| yiufiéralily O1TCT With SLRRAGI: 8fting;7- - Stabl e and Iiquid
olein fraction as clained in cl aim?2, wherein the | ow

10 t erpERATHeST fherdein diom the foljdsfragtions japd nt

- fracti %ﬁ&ﬂaﬁl&ﬁa@ﬂ&ﬁhﬁé {HaGeitin %I?)ﬁmf %MZ%CS}H%P&:‘IJmfembICO °C
mxgﬁg}the oil with an organi ent [ ke acetone

hex rRbian a dash gaturgiefl efoin fragtignr easi ng the tenperature

of the oil solution to OC, preferably -5C, separating

the olein fromthe solid fraction. 158.- Stable and

19 qui d&1oMsthod asaxlﬂiinehinaéaiml 18, chethctenized inithat The lniveemparature

t he her cont al ns t.he. s of
r ecg{l/égr%ﬁ%%&tq ﬁ vent t§/“F%?T“DV| %mtcﬁlg‘esstg? %@%ﬁ’mﬁ Bt he
super Aatising the 011 W’Iﬂ'l an SrganiShdaiidng likdutetoh g Heflar@! o iethy] ether;
fractign as.claiped in c wherein the s Ivent
is 20 PEREOES tﬁ? 'WFWE“’%B%&FH&?@ Ritongo OdPs?’Ff Y onCat
vacuurseparating the-oléh @ohethabslid fratibd ol ein fraction as
ﬁalrred Inaﬁ{z‘ one, of the clalrrs 1-9, wherein the
i gh oPRY® é‘—l‘ff’%%’tn&rﬂéft QJein by memesiRg the pqlvens frgmy e pupematant by
ol edigiihtighatStae@ihc sunfl ower oil obtai nabl e by
extracting high oleic high stearic sunflower seeds
whi ch 25 are obtai nabl e by crossi ng CAS-3 (ATCC
75968%2 angke
depOSI 2. 2{% n‘gg ?b%_?_letaﬁ& ﬁiﬁﬁ%fe@?ﬁaﬁﬂﬁ Qéqélmﬂﬂehrﬁéhg&??ne of thc? claims
i qful &ifos thei productien phsuess. Rartgulnsty mayoma}seoh@t ofaypiraise,
| t +h |
@W ol i mayomaNGSpiha Bfkall s Gl sk el Shase
0 btb@mﬁatﬁnéw@ Spswﬂsapta-mks.’ebdé poépatel @oguer drgang land ice-cream or
st ra e&? 97M whi ch seeds were deposited on 20
Januar § under the ATCC accessi on nunber
ATCC 209591 WO 2008/ 006597PCT/ EP2007/ 006221 31

|nfract sclalrre
any onea!g‘vfe(}f%eggas’:l a"’]%ﬁ'équ ? nr?"l“ﬁ ma&PiDBFgg@c claims 1- -
zm dB ashiph t@ipﬁehtﬁidrdf)ﬂxdm&fs tmbh 155» £y idk 6t tBinF&amres of at
ahni t*’@‘g 1 owner lo a m,tol ei ¢ and
&‘Taé‘p P agcalap jor %lﬁlrrsg ceqkingsang rosstag.
sunfl ower strain CAS-25, which seeds are obtainable
by crossUng 1G.1297M 5 (ATCC 209591) and CAS-3 (ATCC
75968y~ Useas clajmed gy %IW%N@emrqthF bigh mm\ara@pncbhmas
cl abrﬁpx%eltanﬁé}ym&@%f&fieésh%c@t%% %ghl 'z@o
total linolenic acid content ?’el n fracti on
3¢s lower than 0.5% 1014. - Stable and I|qU|d ol ei n

fract-sQ Is

char gcst g)rxf‘]?g%‘h? gat‘(?t ﬁmf%c@ﬁ%$§%% Etum%dmanyone
saPttherleims ¥toaldi i on is | ower than 15% preferably

| oner than 10% preferably |lower than 5% . 15. -
Stable and liquid olein fraction as clainmed in any

one of the clainms 1-14, 15 wherein less than 6%
preferably | ess than 4% of the TAG species of said

ol ein fraction have the general formula SMS.

16.- Stable and liquid olein fraction as claimed in

any one of the cl a| ms 1-15, vvherel n at | east 30%




fractionation is a solvent fractionation which
includes the followng steps: mxing the oil with an
organi c sol.vent |i ke acetone, hexane or ethyl ether;

i ng the tenperature of the oil solutign -0
%%@gﬁdgﬁgbl y -5 C, - separating the ol ein f?'g?#? 7/006221
solid fraction; 15- optionally recovering the olein
by renoving the solvent fromthe supernatant by
distillation at vacuum 22.33 Use of a stable and
liquid olein fraction as claimed in any one of the
cl ai mR6l- 1Be bod stibleaft! Bl bledfr@fioP@kiGRE in any of the claims 1-18 in

parti . cul ar maygQnnai se, .|l i ght payonnai se, 20 reduced
fat rRApSARLToEss? HRsaymatc e brmisal P it emefurther
sal agragli®eBb&She S22l ad bar bottle, sandw ch spreads,

- pre-cooked food, prepared soup or cream and

i ce-cream or ice-cream cake. 23.- Use of a
sg§able and liquid olein fraction clained in any one
of the clains 1- 25 18 at high tenperature conditions
t hrough heating by any neans at tenperatures of at

| east 100C and in particular for frying, baking,
cooki ng and roasting. 24.- Use as clained in
claim23, wherein the high tenperature conditions
conprise tenperatures of at |east 160C, nore
preferably at |east 180C. 30 WO

2008/ 006597PCT/ EP2007/ 006221 33 26.- Use of a

- stable and liquid olein fraction clainmed in any of
~the clains 1-18 in industrial process |ike enzymatic
or chemcal interesterification and further
fractionation of the oil. 5



