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HIGH MELTING POINT SUNFLOWER FAT FOB CONFECTIONARY 

FIELD OF THE INVENTION 

The present invention relates to a solid fat made from high-oleate and 
5 fiigh-stearate sunflower oil by fractionation. 

BACKGROUND OF THE INVENTION 
Unlike oils that are usually liquid and plastic fats which display broad 

melting intervals, confectionary fats have a sharp melting interval at 
10 temperatures above 3GSC. The fat most used for this purpose is cocoa butter 

(CB), which displays high level of iriacylglycerois (TAG) with the general 
formula SUS (70-90%), where S represents a saturated tatty acid in the sn~1,3 

position of the TAG and U represents unsaturated fatty acid in the sn-2 position 
of the TAG. The typical composition of CB is shown in Table 1 A, 1 s3-distearoyl-

15 2-oleoyf-glycerol (StOSt), 1 -palmitoyl-2-oieoyl-3-stearoyi~g!yceroi (POSt) and 
153-djpa!mitoyi-2-oleoyl-g}ycerol (FOP) being the most abundant TAG species, 

Table 1A 

Typical composition of the most abundant TAGs and TAG classes of cocoa butters 
ftfferent origins. 

palmitic acid; St « 
saturated fatty acid, M 

dienoic fatty acid, U » unsaturated 

id; O « oleic acid: 
rnonoenoic fatty acid and 

Ghana Ivory Coasi Brazil 
Triacyigiyceroi 

POP 5.3 15.2 '3.6 
POSt 
StOSi 27.5 23 J 

Triacyfglyceroi class (%) 
SSS 

"sOs" 
SOU*" 
TJUU 

0.7 

1.3 
15.5 

71 <9 

4.0 
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The triacyigiycerol composition of two cocoa butlers and shea butter and 
their corresponding solid content between 30 and 40BG are shown in Tables t B 
and 2, 

5 Table IB 
fTriacylglyoerol composition of two cocoa butters (CB1 and CB2) and shea butter. | 
p palmitic acid; Si stearic acid; O ~ oieic aoia; | 
t S - linolefc acid; A ~ a raqutdie add; B ss behenic acid 

Tnacyfg ycerol com sos&fon (%) 
CB1 j GB2 Shea 

POP 13.4 j 18,7 0.2 

post 38.3 40,7 4.3 

! PIP 1.4 f_ 1.8 0.1 

POO 2.3 3.0 1.7 

PLSt 3.6 | 3,6 1.2 

POL 0.3 1 

! 
I 

0.4 0.5 

PLL <0.1 i <0.1 <0.1 

StOSt 31,9 | £4,0 41.3 

stoo 
i 

3.8 ! 
i 

3.8 27,5 | 

StLSt 2,4 1.8 5.7 

GOO 0,3 0,2 j 5.2 
StOL 0,4 | 5.2 

| cot <0.1 <0.1 j 1.3 

j StLL <0.1 <0.1 [ 1.2 

OIL <0.1 <0,1 j 0.4 

AOSt 1.9 1.1 | 2.5 

O0A <0.1 0,1 | 1.5 

OLA <0.1 | <0.1 <0.1 
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Table 2 
Content of solids st different temperatures of ts vo cocoa butters (C81 and CB2) and 

shea butter. 
P = palmitic acid; St =* stearic acid; 0 = oleic acid; L » linoleic < acid; A * araquidic 

add; B = behenic ack j 

Temperature {°C}/Solid content {%} 

3G*C 32.5SC 352C 

28.5 

37.5BC 4GEC 
CBl 61.1 43.6 

352C 

28.5 13.8 5.8 
C32 48.2 21.7 5.9 0.5 0.0 
Shea 54.4 40.8 25.9 13.7 5.8 

Cocoa butter displays a complex polymorphic behavior, with six 
crystalline forms that give place to five different polymorphs. Furthermore, the 

5 melting interval of this fat Is very sharp. The physical properties of this fat confer 
to chocolate and confectionary products their typical characteristics involving 
high solid contents and quick melting in the mouth, conferring a fresh sensation 
and quickly releasing flavours. 

The world production of CB is constrained by low productivity of cocoa 
10 tree, a restricted area of production and the attacks of pests on the crop. This 

situation contrasted with the increasing world demand of this fat, which causes 

tensions in this market involving frequent price raises. 
The alternatives to CB for the production of confectionary fats consisted 

of palmitic and [auric fats obtained from palm, palm kernel or coconut oils or oils 
15 hardened by hydrogenatton. Former fats are rich in palmitic, iauric and myristfe 

fatty acids, displaying high levels of saturated fatty adds in the sn-2 position. 

These fats have been demonstrated to increase the levels of blood plasma 
cholesterol inducing arteriosclerosis. 

The intake of hydrogenated fats is neither recommendable for 
20 cardiovascular health due to their content in trans-fatty acids that alter 

cholesterol metabolism, increasing the fraction associated to LDL proteins and 

decreasing the cholesterol associated to HDL ones. Alternative sources to CB 
are tropical fats rich in StOSt like shea, Hlipe, kokum or mango. 
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These sources of fat for confectionary products are not atherogenic but 

stifl their supply is not regular, provided these species are not usually crops but 

their fruits and seeds are harvested from the wild, moreover they are produced 

in areas with a poor communication and with irregular supply. These fats are 

usually mixed with some palm fractions rich in POP prior to be used in 
confectionary fat formulations, 

Furthermore, in the last years new alternative sources of StOSt for 
confectionary have appeared. They come from oil crops that have been 

modified by genetic engineering by increasing their levels of stearic acid, such 

as soybean and oilseed rape. These are plants with seeds growing in green 

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

important amounts, and also ilnolefc add. The presence of finoienic add is not 

desired in confectionary fats due to the fact that it is unstable to oxidation and it 
possesses a vary iow meiting point (-11*0), which decreases their solid fat 

contents at room temperature or higher. These fats could be also used for 

plastic fats, to make spreads, shortening and margarine, displaying broad 

meeting intervals. Examples of all these applications with fractionated oils can 
be found in W099/57990 were high-stearic and high-oieic soybean oil is used to 

produce a fat suitable for confectionary, or in WOOO/19832 were high-stearic 

and high-oieic rapeseed oi! was used to make similar products, but 
unfortunately with some iinoienic acid (18:3), and with less that. 3% of solid 

content at temperatures above 33.3eC. This is useful to make shortening and 

spreads, but is less suitable for confectionary. 

High-stearic and high-oieic sunflower oils have also been fractionated to 

obtain olein fractions for frying oils (WQ20O8/OO6597) and to produce a fat 

suitable for structuring a liquid vegetable oil, making a typical spreadabie fat 

with broad melting point (W001/96507). 

A need remains for alternative fats for use m confectionary products. 

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

triacylglycerol fraction between 49.1% and 95.5% triacylglycerol of the general formula SUS, between 
32.5% and 74.3% triacylglycerol of the general formula StOSt, between 3.2 and 8.1% triacylglycerol of 

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

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

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

represents an unsaturated fatty acid, St represents stearic acid, 0 represents oleic acid, A represents 

arachidic acid and B represents behenic acid. 

Disclosed herein is the finding that stearin fats, obtainable 

by dry or solvent fractionation of sunflower high-ste&ric and bsgh-oleic oils. 
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optionally with seeding with tempered stearin crystals, have a high solid fat 
content at temperatures higher than 3QSC, even higher than cocoa butter or 
other high saturated tropical fats with a similar disaturated triacylglycerol 
content due to the presence of disaturated tnacylglycerois rich in stearic, 

5 arachidic and behenic fatty acids. These triacylglycerols Increase the melting 
paint of the fat incrementing the content of solids at these temperatures, which 
helps to keep the properties of confectionary products, particularly when they 
are occasionally exposed to moderately high temperatures. 

The novel sunflower fats as disclosed herein do not have triacylglycerols that 

10 contain linoienic acid. In this regard, the fat of the invention is an alternative to 
OB or tropical fats that are rich in StOSt, such as shea, lllipe, kokum or mango, 
for use in confectionary products. 

The fat as disclosed herein is not atherogenic, due to its high-oieic and high-
ste&ric acid contents, which does not affect the levels of blood cholesterol 

15 Moreover, it is trans-free and possesses very tow amounts of saturated fatty 
acids in the sn-2 position. 

The fat as disclosed herein can be produced by physical means from high-
stearsc and high-oieic sunflower oil. which ensures a regular and reliable supply 
of this product. Furthermore, the fat as disclosed herein is free (<0.5%) of linoienic 

20 add and contains arachidic (A)and behenic (B)fatty acids esterified to the sn-1 ,3 
position of the triacylglycerols, forming amongst others 1 -arachidoyf-2-oieoy!-3-
stearoyl-glycerol (AOS!) and 1- behenoyi~2-oieoyi-3-siearoyl-glycercl (BOSt) 
that confer a higher amounts of solids at room temperature than other 
confectionary fats, keeping a melting interval appropriate for confectionary. 

2 5 In one example, there is disclosed a fat containing between at 

least 32.5%, preferably at least 40%, more preferably at least 50%, even more 
preferably at least 60%, most preferably 74.3% of the triacylglycerol StOSt. at 
least 3.2%, preferably at least 4,5%, more preferably at least 5.5%, most 
preferably 8.1% of AOSt and at least 3.3%, preferably at least 5%, more 

30 preferably at least 8%, most preferably 10.3% of BOSt in Its triacylglycerol 
fraction, wherein the fatty acids in positions sn-1 and sn-3 of the glycerol are the 
two external characters in the triacylglycerol (TAG) formula and St represents 
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stearic acid, O represents oleic acid, A represents arachidic acid and B 

represents behenic acid. The fat as disclosed herein is a non-hydrogenated, non-

pslrrrftic and non-iauric fat, it has not been trans&sterified and ft is especially 

suitable tor confectionary products. 
5 In one example, there is disclosed a fat containing between 

32.5% and 74.3%, preferably between 35 and 70%, more preferably between 

40 and 60%P even more preferably between 45 and 55% of the triacylglycerol 
StOSt5 between 3.2 and 8.1%, preferably between 4 and 7%. more preferably 

between 4.5 and 5.5% of AOSt and between 3.3 and 10.3%, preferably 

ID between 4.5 and 8%, more preferably between 5 and 8%, even more preferably 

between & and ?% of BOSt in its triacylgiyceroi fraction, wherein the fatty acids 
m positions sn-1 and sn-3 of the glycerol are the two external characters In the 

triacylglycerol (TAG) formula and St represents stearic acki O represents oieic 

acid, A represents arachidic acid and B represents behenic acid. The fat as disclosed herein is a non-

15 hydrogenated, non-palmitic and non-lauric fat, it has not been 

transesterlfied and it is especially suitable for confectionary products. 

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

49.1% triacylglycerol of the general formula SUS, 

Particular examples of the invention are fats having the following 

2 0 combinations of StOSt, AOSt, BOSt and SUS as in Table 3. 

Table 3. Selected disaturated triacySglycero! content of some fats of this 

invention. 
Fat StOSt I AOSt 

I 
BOSt SUS 

Shi 1 52.5 i 6.9 \ 8.0 79.6 

SH £ 57.5 | 8,0 

co C3 V
" 

87.5 

SH 3 37.1 | 6.3 
? 

6.9 64.6 

SH 4 j 52.5 I 8.9 8.0 79.0 

SA1 37.7 | 5.4 5.3 59.3 

SA 2 ) 57.8 7.7 5.0 78.3 

SA 3 35.8 4.4 4.4 S0.3 

SA 4 32.5 3.2 3.3 49.1 

SA 5. 56.0 7.4 6.4 85-2 
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SH 5 39.9 | 6-9 
f 

7.S 71,3 

SH 6 65.3 7.0 8.2 S7.4 

SH 7 67.3 7,4 8.3 90.8 

SH 8 74.3 7,1 6.6 95.5 

SA 6 42.8 5.8 5.B 67.2 

SAT 39.5 6.9 7.7 68,8 

SAB 41.4 6.8 7,1 71.8 

SA 9 43.7 7.4 B.1 j 75.4 \ 
SA 10 48.9 8.1 ! 8.4 

! 
8G.5 

SA. 11 52.7 7.4 8.1 81.3 

SA 12 53.2 72. 7.5 82.1 

Described herein is a high melting point stearin 

obtainable by solvent or dry fractionation, optionally seeding with tempered 
stearin crystals or optionally cooing down the oil to a temperature low enough 

5 to induce quick formation of crystal nuclei (i.e. the nudeation temperature), of 
previously known high-stearic high-oieic sunflower oil. The fat as disclosed herein is 

especially appropriate as an alternative to cocoa butter and for the preparation 
of confectionary fais. The fat is trans-free and contains very bw amounts of 
saturated fatty acids in the sn-2 position. This fat is rich in stear&te and oieale, 

10 which are fatty acids that do not increase the levels of blood cholesterol in 
humans. Furthermore, their content of linoienic acid is negligible, thereby 
providing high oxidative stability, 

The fat as disclosed herein contains high enough levels of TAG of the type 
AQSt and BOSt In Its composition to Increase the amount of solids when 

15 compared with fats having similar amounts of stearic acid. This ss of special 
interest for certain uses in confectionary and to avoid blooming in temperate 
climates. Blooming is caused by the loss of template of chocolate caused by 
high temperatures, producing undesirable whitish discoloration on the surface of 
chocolate products. The presence of tatty acids with chain lengths longer than 

20 stearic has a "memory" effect that helps to keep the correct template of 
confectionary. 
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The fats as disclosed herein are prepared from high-stearic high-oieic 

sunflower oil that can for example be extracted from seeds as described in 
WO0Q/74470. A typical TAG composition of the oils disclosed in W000/74470 
includes StOSt, POSt, AOSt and BOSt but in amounts that are not enough to 

5 provide high solid fats. Therefore, those TAG have to be concentrated by dry or 
solvent fractionation to produce a fat with the levels of solids adequate for 
confectionary. 

Dry fractionation involves coating the oil to a temperature between 16 
and 22SG and keeping it at this temperature for up to 30 hs and subsequent 

10 filtration applying a pressure up to 10 bars to expel the remaining oiein. 
Fat fractions obtained after dry fractionation are sometimes not suitable 

for use as a CB alternative m confectionary. They are however suitable for 
preparing confectionary fats by further fractionation. Such fractions are for 
example SD1, SD2, SD3 and SD4 as described in the examples. Such fraction 

25 of high-stearic hfgh-ofej'c oil for use as a starting product in the preparation of 
some solid fat of the invention comprises in its triacyigSycerol fraction at least 
30% triacylglycerol of the general formula SUS, between £0.8% and 74.3% 
triacylglycerol of the general formula StOSt, between 2.9 and 8.1% 
triacyigiycerol of the general formula AOSt and between 3.1 and 10.3% 

20 triacyigfycero! of the genera! formula. BOSt, wherein the fatty acids in positions 
sn-1 and sn-3 of the glycerol are the two external characters in the 
triacylglycsro! (TAG) 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. 

25 Solvent fractionation involves mixing the o\\ with an organic solvent 
following the cooling of the resulting micelles at temperatures lower than 1 SeC, 

improved fractionation, in particular quicker fractionation, could be 
obtained by seeding oils at the beginning of fractionation with tempered stearin 
crystals or by cooling the oil to its nucleation temperature. 

30 In one example the solvent fractionation is performed with hexane as 
the solvent. When using high-stearic high-oieic oils or stearins from dry 
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fractionation, fractionation with hexang leads to fats that are comparable to CB 
with respect of their sofiris content at 35 °C. 

The fat as described herein is folly compatible with coca butter and can be 

blended with it in any proportion without causing a decrease of the melting point 
of the mixtures. This tat can assure a regular and controlled supply of 
confectionary fats since it can bs produced from a temperate crop such as 
sunflower. 

In a second aspect, the present invention refers to a method 

for the dry fractionation of high-stearic high-oieic sunflower oil, 

comprising the following steps: a) heating a high-stearic high-oieic 

oil up to about 60°C and decreasing the temperature to reach 

temperatures from 16 to 22°C, preferably 17 to 19°C, with soft 

stirring, while optionally adding tempered crystals for seeding, and 

maintaining the oil at this temperature for 20 to 50 hours, 

preferably between 24 to 35 hours; b) separating the solid stearin 

from the olein by filtration; c) pressing the stearin cake, 

preferably up to 5 bar, in particular up to 10 bar, even better up 

to 30 bar, to expel the remaining olein trapped in it. 

In a third aspect, the present invention refers to a method 

for the solvent fractionation of high-stearic high-oieic sunflower 

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

oieic oil with an organic solvent, in particular acetone, hexane or 

ethyl ether; b) decreasing the temperature of the resulting micelle 

to -3 to 15°C, 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 filtration; d) washing the solid phase with cold 

fresh solvent to remove the rest of the micelles entrapped into the 

precipitate; and 

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

In a fourth aspect, the present invention refers to the use of 

a solid sunflower fat as defined above in a confectionary product. 

In a fifth aspect, the present invention refers to a 

confectionary product including a solid sunflower fat as defined 

above. 
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DETAILED DESCRIPTION OF THE INVENTION 

The object of the present invention is to provide a solid fat for 

confectionary that is healthy and can be produced from the commodity 

sunflower in countries with a temperate climate. This is achieved by the fact that 

it is prepared from high-stearic high-oieic sunfiower oil. The composition of this 

fat makes it possible to have a high level of solids. at room temperature and a 

melting interval adequate for confectionary applications. 
The fat of the invention is prepared by fractionation of the above 

mentioned oil and satisfies the following requirements; 
- it contains between 49.1 and 85.5% of TAG with the general formula 

SUS 
- it contains between 32.5 and 74.3% of StOSt, and between 3.2 and 8.1% 

of the AOSt and between 3.3 and 10.3% of BOSt 

- it contains between 0 and 0.5% linoienic acid 

- ft has a high solid fat content (3B.9 to 94.5%) at temperature of 30SC. 

The fat of the invention is obtainable by low temperature dry fractionation 

applying the following steps: 
a) heating a high-stearic high-oieic oil up to 8GBC and decreasing the 

temperature to reach temperatures from 16 to 22SCJ preferably 17 to 192C with 

soft stirring, while optionally adding tempered crystals for seeding, and 

maintaining the oil at this temperature for 20 to 50 hours, preferably between 24 

to 35 hours; 

b) separating the solid stearin from the oiein by filtration; 
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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 m it. 

in another embodiment the fat of the invention can be prepared by 
5 solvent fractionation m a process involving the following steps; 

a) mixing a high-stearic high-oieic oil with an organic solvent, in particular 

acetone, hexane or ethyl ether; 
h) decreasing the temperature of the resulting rnsceile to -3 to 15SC, 

preferably between 2-10sC, with soft stirring, while optionally adding tempered 
10 crystals for seeding, for up to 98 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 

s) removing the solvent, preferably by distillation at vacuum, 
15 

The starting material to produce the fat of the invention is high-stearic 

high-oieic sunflower oil that can be extracted from seeds described in 
WO00/74470 or Pleite, R. et aL (Journal of Agricultural and Food Chemistry 
2006, 54: 9383-8). This oil can be extracted from those seeds by conventional 

20 methods involving the crushing of the seeds, and the extraction in a Sohxlet-
apparafus after addition of sodium sulphate using hexane as the solvent. 

The fractionation method can be improved in time and quality by seeding 

with the appropriate tempered stearin crystals. These stearin crystals can be 
obtained from high-stearic and high-oieic stearin fractions by tempering or pre-

25 crystaiization at temperatures of around 20 to 24eC for at least 24 hours. 
The content of triacyiglycerois with the general formula SUS, wherein the 

sn-1,3 fatty acids are the two external characters and S represents saturated 

fatty acid, U represents unsaturated fatty acids, in the above mentioned oil is 
not enough for uses in confectionary. Therefore, this oil has to be fractionated to 

30 produce the fat of the invention. Oil fractionation involves only physical steps 
including the cooling of the oi\ in the optional presence of any organic solvent, 
the separation of the resulting precipitate by filtration and the removal, if 
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necessary, of the solvent by distillation. The resulting fats have increased levels 
of TAG of the general formula SUS, The TAG and TAG classes composition of 
initial Ofi and different fractions are shown in Tables 4 and 5. 

5 Table 4 

Triacylglycerol composition of a high-stearic high-oieic sunflower oiis (HStHO 

1), compared with precipitates obtained from the same oil by dry fractionation 

(SD 1) or solvent fractionation (SH 1). 

P - palmitic acid; St - stearic add; 0 ~ oleic acid; L = Imofeic acid; A ^ 

araquidic add; B = behenic acid 

j TriacyfglyceroS content {%) 

| HStH01 | SD 1 j SH 1 
* i l 

POP | 0.4 
i 

0.4 | 0.6 

POSt I 2.7 
i 

5.8 11 

POO I 7.S 5.3 1.6 
POL 1,0 0.7 <0.1 

PLL <0,1 <0.1 <0.1 

StOSt 4.4 20,8 52*5 

StOO 33.0 £4,6 as 
StLSt 0 J 0.8 0.8 

000 31.9 22.8 6.3 

StOL 4.4 3.4 1.0 

GOL 5.2 3.9 1.0 

_ OLL | 0.8 0.5 

1.0 

_ 

AOSt OJ 2M | 6,9 

GOA 2.9 2,1 | 0.7 

OLA <0.1 <0.1 j <0.1 

BOSt OJ 3-1 | 8<° 

OOB 3.7 3.1 j 0,9 

The original content of TAG with the genera! formula SUS was increased 
by around 4 times by dry fractionation and by around 8 times by solvent 

fractionation, resulting in fats appropriate for confectionary uses. Those fats 
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displayed contents of the TAGs AOS! and BOSt from 3% to 8% for each, which 
increased the content of solids in the fats. These stearins can be used for the 

production of confectionary products and chocolates alone or mixed with CB or 
tropica! fats rich in StOSt such as shea, illipe, kokuro or mango or other 

5 confectionary fats. The fais of the Invention are fully compatible with CB, 
producing neither eutectics nor any decrease in the melting point of the final 

mixture when mixed with CB, 

Table 5 

Triacylglycerol class composition of a high-stearic high-oieic sunflower oils 

(HStHO 1)s compared with precipitates obtained from the same oil by dry 

fractionation (SD 1) or solvent fractionation (SH 1). 

S ~ saturated fatty acid, M = monoenoic fatty acid and 

D = dienolc fatty add, U - unsaturated fatty acid. 

i riacyigiycerol class content (%) 

HStHO 1 SD 1 | SH1 

SMS 9=0 32,8 79,0 

SUM 47.2 35.1 12.1 

SDS I 0.7 
' 

0=0 0-6 

SDM ! 5,4 4.1 | 1.0 

I SDD | <0,1 <0.1 <0.1 

! HUM ( 31.9 22.8 6.3 

MMD 5.2 3.9 1.0 MMD 

0.3 0.5 <0.1 

j 
BUS \ 9,6 

i 
33,4 TM 

SOU | 52,8 39.2 13.1 

UUU j 37.9 | 27.2 7.3 

The fat of the Invention can be produced from any type of high-stearic 
high-oieic sunflower oil, maintaining similar TAG compositions and melting 

profiles. Using oifs with higher contents of stearic acid do not change 
significantly the composition of the stearins resulting from dry or solvent 
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fractionation. Therefore, Tables 6 and 7 show the TAG composition of stearins 
resulting from high-stearic high-oieic oii containing a higher level of stearic acid 

(HStHO 2). This oil reached a level of the TAG StOSt of 7.5%, yielding stearins 
similar in composition to those from the oil HStHO 1. 

5 

Table S 

Triacylglycerol composition of a high-stearic high-oieic sunflower oils 

(HStHO 2), compared with precipitates obtained from the same oil by dry 

fractionation (SD 2) or solvent fractionation (SH 2}. 

P « palmitic acid; St - stearic acid; O = oleic acid; 

L = llnoieic a sid; A = araquidic acid; B - behenic acid. 

Triacylglycerol content {%} 

HStHO 2 SD 2 SH 2 

POP 0.7 0.7 0.6 

POSt 4.7 j 8.B 
1 

10.7 

POO 9.2 8.4 1.2 

POL 0.8 0.7 <0.1 

PLL <0,1 <0.1 <0.1 

StOSt 7.4 23,1 S7.5 

stoo 34.4 26.2 6.5 

StLSt 1.1 0.6 0.4 

OOO 23.5 16.6 2.9 

StOL 8.5 2,8 0.5 

0.3 QGL 3.1 2.2 

0.5 

0.3 

OIL 0,1 0,3 <0.1 

AOSt 1.8 | 3 J | 8.G 

OOA 3.4 2,4 0.5 

OLA <0.1 <0.1 <0,1 

BOSt 1.5 ! 3.7 I 10,3 
1 1 

DOB 5.1 3.9 6.7 
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Table 7 
Triacylglycerol class composition of a high-stearic high-oieic sunflower oils (HStHO 

2), compared with precipitates obtained from the same oil by dry fractionation (SD 
2) or solvent fractionation (SH 2). 

S « saturated fatty acids M = monoenoic fatty acid and 
D = dienosc tatty acid, U = unsaturated fatty acid 

| Triacylglycerol class content (%) 

| HStHO 2 i SD 2 SH 2 

SMS | 18 J [ 37.8 
i I 

87.1 

SMM | 52.1 | 38.9 8.9 
" ; Q"4 SDS j 1,1 | 0.8 

I r 

8.9 
" ; Q"4 

SDM t 4.3 | 3.6 
1 

0.6 
SDD 

V
** 0

 
V

 

0
 

V
 <0.1 

MUM 23.5 j 16.6 2.9 
. _ _ 

MMD 3.1 2,2 

2.9 
. _ _ 

MDD 0J | 0.3 <0,1 

SUS 17.0 38.4 87-5 

SUU 56,4 42.5 9,5 

UUU 28.7 19.1 | 3.2 

The high melting point stearins obtained from high-stearic high-oieic 
sunflower oils by fractionation constitute the fat of this invention and are 

5 especially appropriate for confectionary uses. This fat has higher levels of solids 
than other confectionary fats having a ssmilar content of disaturated 
triacyiglycerois due to the high content of StOSt, and mainly of AOS! and BOSt, 
but keeping a melting interval adequate for confectionary. 

Since these stearins are trans-free fatty acids, they can be used for the 
10 production of confectionary products and chocolates alone or mixed with CB. 

The fats of the invention are fully compatible with CB, producing no eutectics, 
nor any decrease in the melting point of the final mixture when mixed with CB. 

The fats of the invention are stable and do not contain linoienic, lauric or 
myristic acids in percentages higher than 0.5%, preferably not higher than 

15 0.3%, more preferably not higher than 0.1%, of the tota! fatty acids. 
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The invention will be further illustrated in the Examples that follow. In the 
Examples reference is made to the Figure 1 which shows the solid fat content of 
different blends of cocoa butter and the fat SH 5 (Tables 18 and 19) at different 
temperatures (5BC {•*-), 158G (-x-), 259C 

5 KH 305C (-•-), 3S-G (-A-) and 40BC (-•). 
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EXAMPLES 
EXAMPLE 1 
1. Plant Material 

High-stearic and high-oieic sunflower seeds as described in 

5 WO00/74470 or in Pieite, R, e! al, {Journal of Agricultural and Food Chemistry 
2008, 54: 9383-8} were used. 

2. Extraction of the oil 

Seed oil was extracted using a continuous oil press. Batches of oil were 
10 extracted and then refined. Since these oils displayed a low content of 

phosphate they were not degummed. Removal of the excess of free fatty acids 
was carried out by neutralization with 12a Saurn6 (2.18 M) lye at 152C for 40 

mirt Soapstocks were removed by centrifugation and the oil was then water 
washed. The next step was oil bleaching by treatment with activated bleaching 

15 clay (1% wfw) at 70SC for 10 rnin. Finally the oil was deodorized by applying 3% 

steam at 2DD-G for 3h under vacuum. 

3. Analysis of TAG 
The composition of TAG molecular species was carried out by gas 

20 chromatography of the purified TAG in an Agilent 8890 gas chromatograph 
using a 30 m. Quadrex aluminum-clad bonded methyl 65% phenyl silicone 

capillary column, 0.25 mm I.D., 0.1 micron trim thickness, hydrogen as the 
carrier gas and FID detector, according to Fsmandez-Moya et ai. J. Agr. Food 
Chem. 2000,48, 764-769. 

25 
EXAMPLE 2 
1. Dry fractionation of high-stearic high-oieic (HStHO) sunflower oil 

HStHO 1 and HStHO 2 oH (Tables 4 and 6) without the addition of any 
solvent were loaded into a jacketed reactor. The oil was heated to 40SC with 

30 continuous slow stirring (30 rpm). Then the oil was cooled to 19SC decreasing 
the temperature from 402G using a linear ramp of 2h. Seeding was performed 

by adding tempered stearin crystals obtained from previous fractionation. These 
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stearin crystals were obtained from previous stearin fractions by tempering or 
pre-crystaflization at famparaturas of around 20 to 24QC for 24 hours. 

Once at 19®C the oil temperature was kept constant with continuous slow 
stirring (10-30 rpm) for 30h. Thereafter, the white stearin precipitate formed was 

5 filtered at vacuum using a jackaled filtration plats and rniracioth tissue 
(Cafbiochem) as the filtrating media. The precipitate was let to drain at vacuum 
for 2 extra hours to remove the olein entrapped into the precipitate. The 
resulting stearin displayed an incremented amount of disaturated TAG with 
respect to the starting oil (Table 8). An equivalent increment was observed on 

10 totai disaturated classes of TAG (Table 9). 
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Table 8 
Triacylglycerol composition of a high-stearic high-oieic sunflower oil (HStHO i)f 

compared with a precipitate obtained from the same oil by dry fractionation at 

(SD 3). 

P ~ palmitic acid; St - stearic acid; O 
t - iinoleic acid; A = araqusdic acid; B ~ behenic acid 

Tnacyigiyeero! content (%} 

olesc 

lacylglycerol 

POP j 0,4 0.5 
POSt I 2,7 6,2 

™47 — POO | 7,6 
6,2 

™47 — 

POL j 1.0 0.7 

3D 3 

Pit <0.1 =0.1 
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Tabled 
| Trracyigiyceroi class composition of a high-stearic high-oieic sunflower oils 
| (HStHO 1), compared with precipitates obtained from the same oil by dry 

j fractionation {SD 3). 
| $ = saturated fatty add, M = rnonoenoic fatty acid and D « dienoic fatty add, U 
| unsaturated fatty acid 

I Triacylglycerol das content {%) 

Triacylglycerol HStH01 | SDS 

SMS e.s j 37.7 

SMM 1 47.2 ! 32,5 
i i 

SDS 0.7 j 1.0 

SDM | 5.4 j 4.2 

SDD <0.1 j <0.1 

mm 31 .S | 2Q& 

MUD 5=2 j 3,3 
MDD 0.8 j 0,4 

SUS 

suu 52,6 I 36.7 

UUU 37.9 | 24.5 

2. Dry fractionation of high-stearic high-oieic sunflower oil in a pilot plant 
5 An amount of 10L of high-stearic high-oieic oil was loaded in the 

crystaiiizer of a crystallization pilot plant from DesMet Baliestra, The oil was 
heated to 40eC and then temperature was ramped to 189C for 2 h with slow 
stirring (10 rprn). Once the oil reached 182C, seeding was performed with 
tempered stearin crystals obtained from previous fractionation, and was kept at 

10 that temperature for 3Gh. 
Then it was fed to a press filter thermostatized at 182C and endowed with 

a nylon or plastid filtrating membrane by increasing the pressure inside the 
crystaiiizer to 2 bar with pressurized air. Once the press filter was filled with 
stearin crystal, the connection with the crystaiiizer was closed and the cake was 

15 squeezed by increasing the pressure into the press filter, firstly by applying 
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pressurized air up to 5 bar and then pumping manually water into the pilot piant 
pressure circuit up to 30 bar for 2fi. Finally, pressure was released and the 
stearin cake was collected from the filter. 

Results from fractionation are shown in tables 10 and 11. They were 
5 similar to that found in the laboratory scale experiments, with enrichments of 4-5 

times of the content of StOSt and disaturated triacylgfycerois, which makes this 
fat closer to confectionary fats than the initial oil. 
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Table 10 
j Triacylglycerol composition of a high-stearic high-oieic sunflower oil (HStHO I 
I I 
1), compared with a precipitate obtained from the same oil by dry j 
fractionation at 1SaC in a pilot plant (SD 4). j 

j P = palmitic add; St a stearic acid; O =* oleic acid; 
I L » iinoieic acid; A ^ araquidsc acid; B = behenic acid 

Triacylglyc eroi content {%} 

Triacylglycerol HStHO 1 SD 4 

POP 0=4 0,5 
post 2.7 6.3 

POO 7.8 5.5 

POL 1.0 0.8 

Pit <0,1 <0,1 

StOSt j 4,4 j 21,5 

stoo 33.0 23.7 

StlSt 0,7 0.8 

DOO 319 21.0 

StOL 4.4 3,4 

OOL 5.2 2,0 

OIL 0,8 2,5 

AOSt 0,8 3,2 

OOA 2,3 2.1 

OU 

o
 

V <0.1 

BOSt 0,7 3,3 

OOB 3.7 2.9 
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Table 11 
Triacylglycerol class composition of a high-stearic high-oieic sunflower oils (HStHO 
1), compared with precipitates obtained from the same oil by dry fractionation at 

[ 18aC In a pilot plant (SD 4), 
i ~ saturated fatty acid, M - monoenolc 
* = dfenoic fatty acid, U ^ unsaturated fatty 

Triacylgiyceroi class content (%) 

4.2 

<0.1 

j. Triacylglycerol HStHO 1 SD 4 I 
1 SMS 
j 

8,9 34,8 

| SMM 47.2 34.2 | 
| SDS | 0.7 j 0,8 | 

S i I 
| MMD | 5.2 2.0 | 

j MOD j 5X8 £.5 ! 
I j i 

| sus a.e 3S.6 

! SUU I 52.6 
i i 

38,4 1 

j UUU 37.9 26.1 j 

EXAMPLE 3 
1. Solvent fractionation of high-stearic high-oieic sunflower oil 

Solvent fractionation involves the mixing of high-stearic and hsgh-oleic oil 
with an organic solvent, cooling down the resulting micelles, growing solid 
crystals and filtering the solids at vacuum. The resulting stearin cake is washed 
with fresh solvent to remove the olein entrapped in it. Solvent fractionation can 
be fulfilled with different solvents including hexane, acetone or ethyl ether. In 
the present example hsgh-stearic high-oieic oil HStHO 1 was dissolved tn an 
equal volume of hexane. Resulting micelles were set in a water bath at 0aC and 
58C for 98hf then the precipitate was filtered and washed with fresh hexane at 
0fiC or 58C respectively. Stearins were finally distilled to remove the solvent and 
characterized. 
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Tables 12 and 1$ show a series of stearins obtained from HStHOt oil by 
fractionation with hexane at different temperatures. Solvent fractionation 
increased the content of disaturated TAG by several fold, giving place to the fat 
of the invention, which presents high levels of disaturated TAG, with contents of 

5 AOSt and BOSt higher than 3.2 and 3.3 respectively. These fats were 
appropriate for confectionary uses, displaying high levels of disaturated TAG. 
They are healthy, free of linoienic acid and can be prepared from HStHO 
sunflower off. 
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Tab!© 13 
Triacylglycerol class composition of a high-stearic high-oieic sunflower oil 
(HStHOI), compared with stearins obtained from the same oil by solvent 
fractionation with hexane at a temperature of G5C (SH 3} and 5£G (SH 4). 
S ~ saturated fatty acid, M « monoenoic 
D « dienoic fatty acid. U - unsaturated fatty acid 

| Triacyigiycerol class composition {%} 

| HStH01 | SH3 | SH 4 

SUS | 8.9 | 64.8 79,0 

SMM | 47,2 \ 20,8 
! ! 

12,1 

SDS | 0-7 | <0=1 <0.1 

SDMI 5.4 | £.0 1.1 

SDD <0.1 <0.1 <0.1 

MMM 31.9 10.5 8.3 

MMD 5.2 | 1,5 

8.3 

MOD 6.8 <6.1 <0.1 

SUS M | 84,8 79.6 
suu 52.8 | 22£ 13.2 

UUU 12.0 7 

EXAMPLE 4 
1. Solvent fractionation of high-stearic high-oieic sunflower oil stearins 

The fat of the Invention is prepared by fractionation of HStHO sunflower 
oils. Alternatively, stearins obtained by dry fractionation or solvent fractionation 

can be enriched in disaturated TAG by further solvent fractionation. 
A stearin obtained by dry fractionation from HStHO sunflower oil as 

described in Example 2, was dissolved In 3 volumes of acetone. These fat 

micelles were then coated down to temperatures of 10 or 15&G; in this moment 
seeding with appropriated tempered stearin crystals obtained from previous 

fractionations was performed and the micelles kept at this temperature for 48h. 
Than, they were filtered at vacuum in filtration plates set into a cold room using 
rniracloth tissue as the filtration medium. Precipitates were washed with fresh 
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solvent to remove th© remaining olein entrapped within them and finally distilled 

at vacuum. 
The step of solvent fractionation increased the content of disaturated 

TAG of the starting stearin of the example, especially StOSt. AOSt and BOSt, 
5 making and reaching a total content of TAG with the general structure SUS up 

to 79,3% (Tables 14 and 15), This fat Is appropriate for confectionary, since It 
presents a high level of disaturated TAG. This fat is free of iinolenic acid and Is 

fully compatible with CB. 
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Table 14 

Tteyigfycerd composition of a stearin prepared from high-stearic hlgh-oleicj 

sunflower fat (SD 5), compared with stearins obtained from the same fat by solvent ] 

fractionation with acetone at 10SC {SA 1} and 1SSG (SA 2}, [ 
p* p alrmfic adc 

ehenic acic 

; St = stearic acid; 0 « oleic acid; L = iinolefe acid; A 

i 

~ araquidic add; j 

Triacylglycsro! composition {%) | 

SDS SA 1 SA 2 I 
i 

• POP 0.5 0,6 0.3 | 

POSt 4,1 3,1 7,7 j 

POO 0 7* 3.1 1.2 | -
POL 0.8 0.4 

! 
0,1 i 

Pit <0,1 <0.1 <0.1 I 
StOSt 12.6 37.7 57,0 I 
StOO 23.5 15 J 6.8 ! 

stust 0.8 1.1 0.7 I 
000 28.0 12,7 5.1 

StOL 4,0 2,5 l 0.9 ! 

OOL as Z.3 1.4 | 

DLL 0,4 0.3 1 <0.1 I 
I AOSt I 1.7 5,4 \ 11 

I OOA 2.3 1.4 0,5 | 

I OLA ! <0.1 <0,1 
i j 
I <0.1 I 

! BOSt I 1.8 I 5.3 5.0 I 
OOB £.8 £.3 4.6 i 
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Table 15 
Triacylglycerol class composition of a stearin prepared from high-stearic high-ofeic 

sunflower fat (SD 5), compared with stearins obtained from the same fat by solvent 

fractionation with acetone at 10SC (SA 1) and 15BC (SA 2). 
S » saturated fatly acid, M - monoenoic fatty acid and 

D « dienoic fatty acid, U ~ unsaturated fatty acid 

Triacylglycerol class composition (%} 

SD 5 SA 1 SA2 

SMS 20.8 58,2 78.6 
3 MM 41.2 22,4 13.2 

SDS 0.8 1.1 0.7 
3 DM. 4.8 2.9 1.0 

SDD <0.1 <0.1 <0.1 

MUM 28,0 12.7 5-1 

HMD | 3.9 o n 1.4 

MOD | 0.4 ! 0.3 <0,1 

I 

SUS i 21 i 
5 

59.3 7£K3 
suu 46 0 25.3 14.2 

UUU 32 3 15.3 6.5 

EXAMPLE 5 
Fractionation of high-stearic high-oieic sunflower oil at different temperatures 

5 The compositions of the different stearins obtained by fractionation of 
high-stearic high-oteic sunflower oils are different according lo the conditions 
used in this process. Thus, it is possible to obtain stearins with different 
characteristics and melting profiles modifying the conditions of oil fractionation. 

In the case of dry fractionation It is possible to accelerate the process by 
10 cooling down the oil to a temperature low enough to induce a quick formation of 

crystal nuclei (nucieation temperature), which usually ranged between 2 to 5 SC 
below the final crystallization temperature. After this step of nucieation the oil 
was warmed up to the final crystallization temperature for 20 to 50 h. Then, 
stearin was filtered in a jacketed Buchner funnel and entrapped olein removed 

15 applying vacuum. The nucieation temperature and time affected the final 
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composition and yield of the stearin, as it did the final fractionation temperature 
(Table 18), 

The level of saturated fatty acids in the stearins obtained at higher 
temperatures increased at expenses of lower ysefds of precipitate. Lower 

5 nucieation temperatures gave place to sfeanns with lower levels of disaturated 
TAG although they accelerate the whole fractionation process. 

Table 10 
| Ranges of composition of disaturated triacylglycerois and triacylglycerol classes in 
| stearins resulting from dry fractionation of HStHO 1 oiI (Table 4) at different fsrsal 
| temperatures. The differences In stearin composition within each temperature are due to 
| different nucieation conditions. 
| P = palmitic acid; St = stearic acid; O « oleic acid; 

A - araquidic add; B = behenic acid. S » saturated fatty acid, U = unsaturated tatty acid. 
Final crystallization temperature 

Triacylglycerol content range {%) 
17.0s 

*G | 17.5 | 1S.5HC 19XPC 

StOSt 6.9-12.9 I 
i 
t 

8.7-18.8 | 9.9-23.7 12.8-24.2 
Stop 3.0 -4,3 j 

I 
3,0 -5.8 3.5-8,8 4.1-8.2 

AOSt 1.1 -1.9 j 1.1 -3.0 I 
i 

1,5-3.4 1.7-3.3 

BOSt 1.2 ~£i T 1.1 -3.3 | 1.5-3.4 1.9-3,5 

SUS 12,8 •22.0 | 12,2 -31.4 | 
i 

18.7-38.6 20.8-38.8 

suu 51.7 -46.5 T 51.2 -41.3 | 
i 

50.1-36.6 48,7-36.7 

UUU 35,8 -31,9 j 
i 

38.2 -27.3 j 
j 

33,1-24,7 32.5-21.2 

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

Data corresponding to several fractionations with hexane 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 micelles. 
Oil-hexane msxtures were cooled down to 0 or 5SC for 72 h and filtered In a 
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Buchner at vacuum. The stearins were then washed with fresh hexane at the 
fractionation temperature. Finally they were distilled to remove the solvent to be 
characterized. 

Fractionation at higher temperatures yields stearins with a higher content 
5 of disaturated TAG at expenses of yield and recovery. A similar effect was 

observed at increasing the amount of hexane in the fractionation mixture. Thus, 
mioses containing more hexane give place to stearins with higher disaturated 
TAG content and higher melting points than micelles with a higher concentration 
of oil. Furthermore, adjusting the fractionation conditions, HStHO 1 and HStHO 

10 2, produced fractions with similar composition. Thus, the initial stearin content of 
the starling oi! does not substantially influence the outcome of the fractionation. 
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Table 17 
Ranges of composition of disaturated triacylglycerols and triacylgiyceroi classes in j 
stearins resulting from fractionation of HStHO 1 and HStHO 2 (Tables 4 and 6) with j 
hexane at different temperatures. The differences in stearin composition within each j 
temperature are due to different proportions of hexane in the fractionation mixture, j 

: They varied from 25 to 75% oil in the final micelles. 
P = palmitic acid; St = stearic acid; 0 = oleic acid; | 

j 

A « araquidic acid; B « behenic acid, S « saturated fatty acid, U « unsaturated fatty j 
acid | 

j Disaturated tnaoyigiycerol rang© (%} 

j HStHOI | HStH02 

09C 5s C Q^C 52C 

StOSt I 11.7-57.5 | 15,7-52.5 
i I 

30.7-45.6 28,0 — 63.2 

SlOP I 6.2-11.0 I 6.5-11.0 14.3-13.1 12.1 — 9.1 

AOSt | 2.6-7.5 | 2.7-6.3 6.1 -7.4 5.1 -7.8 

BOSS | 1.9-8.8 | 2,8-8.0 
! I 

606 — 8.3 5,6-10.5 

I I 
SUS 22,4 - 85.9 28.3-79.$ 59.6-77.4 52.4 — 91.5 

suu 53.9-9.8 | 43,3-13.2 29.9 -17.3 33.9-8.3 
l~ UUU 23,7 - 4.4 28.0-7.3 10.4-5.3 13.7 - 2,0 

EXAMPLE 6 
5 Determination of melting intervals and contents of solids by differential scanning 

caiorimetry 

Differentia! scanning caiorimetry or DSC is a thermoanaiytical technique 
in which the difference in the amount of heat required to increase the 

temperature of a sample and reference are measured as a function of 
10 temperature. This technique allowed determining the melting interval of different 

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

temperatures was caicuiated by integrating the heat flow signal The melting 

profiles of the fats were determined by differential scanning caiorimetry {DSC) in 

a GT00 scanner (TA instruments, New Castie, DES USA). Results were 
15 processed using the TA analysis software provided by the manufacturer. This 
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instrument was calibrated by using metallic Indium {melting point 158.6 9C, 
AHH28.45 J/g) prior to use, Samples were prepared by transferring amounts of 
the meited oils and fat fractions of 8 to B mg to aluminum pans and weighting 
them In a precision microbaiance (Sartorius M2P Microbalance). Pans were 

5 then seated and submitted to calorimetric balance. An empty sealed capsule 
was used as the reference. 

To study melting profiles, samples were kept at 90SC for 10 min. to 
destroy any previous structure; then samples were cooled to 0SC for 30 min, 
and kept at 5eG during 24h, Finally, they were transferred to an oven at 26fiC far 

10 48h. Samples were taaded In the calorimeter at 20BCS temperature was quickly 
decreased to -40°C and then it was increased to 9QeC at a 10BC/min rate. Solid 
fat contents (SFC) were determined by continuous Integration of the DSC 
melting curves using the TA universal analysis software. 

Different stearins prepared by dry and solvent fractionation from different 
15 high-stearic high-oieic oils were analyzed by DSC and compared with standard 

cocoa butter. The composition of these fats is shown in Tables 18 and 18. 
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Table 10 
j TriasyigJycerb) composition of different stearins prepared by solvent fractionation | 
| from high-stearic hsgh-oieic oils, | 
| P « palmitic acid; St « stearic acid; 0 - oleic acid; j 
i L as finoieic acid; A ~ araquidsc acid; B ~ behenic add j 
i ~~ ~r ~ Triacytgtyceroi composition {%) | 

SA 3 SA 4 SH 5 SA 5 SA 2 SH S SH 7 SH 8 | 

POP 1,0 0,8 1.0 0.7 0.3 0.3 0.3 0.4 I 
! 

post 13,7 8.6 13.6 12.3 7.7 6.5 [72 ?.t I 
POO 3.6 4.3 3.0 1.1 j 1L2 1.2 T 0.7 0,2 | 

POL 0.3 0.5 0.2 0.2 0.1 0.2 0.4 A
 p
 

StOSt 35,8 32.5 39.9 58.0 j 57.S 65,3 67.3 74.3 | 

StOO 15.9 20,1 14.4 8.2 8.8 4.7 3.7 

StLSt I 1.0 
j 

0.9 2.0 0.5 0.7 0.1 0,2 <0.1 ] 

000 13.2 17.1 8.1 3.6 5.1 4.1 2.9 0.9 j 
StOL *5 0 2.5 1.2 0.8 0.9 

t 
0.4 A

 O
 

OOL 1.8 2.3 0.8 0.6 1,4 0.5 0,4 A
 p
 

OIL 0.1 0.2 <0.1 0.4 <0.1 <0.1 <0.1 <0.1 i 

AOSt 
i 

4,4 3,2 6.8 7,4 7-7 7,0 7 A 7,1 j < 
: OOA 1,2 1.6 j 1.1 0.3 0.5 0,5 0.7 0.8 1 ! 

BOSt 4.4 3.3 7.8 a A 5.0 S.2 8.3 6.6 j 

' GOB 17 2,3 1,8 1.8 4,8 0.9 0.5 1.4 j 
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Table 19 
FTiacylglyeerof classes composition of different stearins prepared by solvent [ 
j fractionation, SA is solvent acetone and SH is solvent hexane, from high-stearic high- j 
! oleic oils. | 
S «•» saturated fatty acid, M « monoenoic fatty add and 
D = dienolc fatty add, U ® unsaturated fatty acid 

1 Trlacylglyceroi class composition (%) 1 

j SA 3 SA 4 | SH 5 ! SA 5 j SA 2 I SH 6 SH 7 j SH B j 
1 SMS 
I 

59.3 40.2 69.3 ! 84.7 
< 78.6 | 67.3 90.4 { 95.5 ! 

s f rmr 22.4 2S,3 20.3 j 9.4 13.2 7.4 5.6 | 3.7 j 

| SDS 1.0 0,9 2,0 1 0,5 0,7 0.1 0.2 <0.1 ] 

J 3DM 2.1 3.0 1.4 0.8 1,0 0.8 f 0.5 f <0.1 ! 
| ! 

j SDD <0.1 <0.1 <0,1 j <0.1 <0.1 I <0.1 
I I 

<0,1 <0.1 j 

nSSSr 13.2 17.1 6.1 j 3.6 5.1 j 4.1 2.9 0,9 | 

j MMD 
J 

1.8 2,3 0.8 0,8 1.4 j 0,5 0,4 <0.1 j 

f MOD 

1.8 

0.2 <0,1 j 0.4 A P
 

A o
 

~
~

L <0.1 ] <0.1 j 

j I 

* 
j SUS 80.3 49,1 

! 
79.3 87.4 

( SUU 24,5 31.3 21.7 10.2 14.2 8.0 j 8.1 j 3.7 j 

j UUU 15,1 19.8 6.9 4,8 6.5 | 4.8 3.3 1 0.9 
fill 

Confectionary fats require a high level of disaturated TAG to achieve the 
necessary properties Involving high levels of solids, which make these fat brittle, 

5 and a quick melting interval. This profile is displayed typically by CB (Table 2) 
as it is shown in Table 20. 
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Table 20 
Content of soisds at different temperatures of stearins obtained by solvent 
fractionation from high-stearic high-otesc sunflower. (For composition see Tables 18 
and 18). 

! Temperature (®C)/Solid content (%) 

30£C 32„5&C 358C j 37.5SC | 40SC 

SA4 38.9 25.8 10.8 2.1 * 
5 

OX) 

SA 3 50.0 38.8 j 17.4 j 4.3 0,2 

SHS 57,5 42.2 28.7 14.3 6.3 

SA 2 82,1 /4.1 52,7 23.1 6.4 

SA 5 78=8 69.0 45.8 17.5 3.5 

SH 8 81,3 85.0 i 62,8 | 29.6 
i 

9.1 

SH 7 85.0 79.5 62.0 32.9 
i 

11.0 

SHS 94.5 81.8 82.2 47.5 15.4 

Fats with a lower content of total disaturated TAG displayed similar or 

something lower contents of solids than CB at temperatures around 39SG {SA 3 
5 and SA 4). However, these fats kept high solids contents at these temperatures, 

and their melting behavior was similar to CB at temperatures higher than 3QfiC, 
due to the presence of the high melting point TAG AOSt and BOSt. Whan the 

high-stearic high-oieic sunflower stearins displayed similar content of 
disaturated TAG than CB (SH 5 and SA 5} they displayed higher content of 

10 solsds than CB provided these fats contains TAG of a high melting point such as 

AOSt and 80S!. Sunflower fats with higher content of disaturated TAG 
displayed a bigger percentage of solids and more elevated melting intervals, 

between 35 and 40aCs but were fully compatible with CB. so they can be used 
in blends with CB to improve the characteristics of confectionary at high 

15 temperatures. The content of solids at different temperatures of fractions in 

Table 20 correlated weli with the SMS content. 
Solvent fractionation of high-stearic high-oieic sunflower oils is an 

efficient way to produce high melting point sunflower fats. Amongst different 
solvents, &ceton& was especially appropriate because II induced a quick 

20 precipitation of the stearin at temperatures ranging 1G-15aG. Depending on the 
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starting oils, the ratio oil/solvent and temperature stearins with different TAG 
composition were obtained. All these stearins were in the high range of 
^saturated TAG content (67-82%, Tables 21 and 22), 

5 Table 21 
[ Trlacyfgiyc^rol composition of different stearins prepared by fractionation with ! 
| acetone from HStHO 1 (Table 4, SA. 6, SA 11, SA 12} and HStHO 2 (Table S, SA 7, 
ISA 8, SA 9, SA 10) high-stearic high-oieic oils. Fractions corresponded to 
I fractionations at 10 and 15aC using different oil/solvent ratios. 
! P = palmitic acid; St - stearic acid; O * oieic acid; 
| L «linoleic add; A « arSquldic acid; B « behenic acid 
| T~ f riacyigiycerof composition (%} ~~~~ [ 

3A8j SA 7 SAB SA 9 SA 10 SA 11 SA12 

POP OJ j 0.9 1.0 0.9 0.9 0J 0J [ 
POSt 10,8 [ 12.5 13.8 14.0 15.0 11.7 11.9 ] 
POO 2.5 3,0 2.7 2.3 1.9 1.5 1.4 | 

POL 0.2 | 0,3 0.2 0.2 0.1 0.1 0.1 [ 
StOSt 42 J ! 39.5 ! 41,4 

i i 
43.7 46.9 52.7 53.2 | 

i stoo 
E 

13.8 | 14.7 13 J 12,1 9.S 8.5 j 8.4 J 
| StLSt ^ DJ r 

1 
0J 0.8 0.7 0.6 0.3 0.8 | 

i 000 10.4 [ 8.2 7,3 8.3 4.8 5.5 -5.4 j 
StOL 2.0 1.4 1.4 1.1 0.8 o.a 0,9 | 

OOL 1.7 1.0 0.8 0J 0.5 0.9 08 1 
OIL <0,11 

6 

<0.1 <0.1 <0.1 <0.1 <0,1 <0.1 | 

AOSt i i 7.4 8.1 | 7.4 | 7.2 | 

OOA . 1-1 I 1.3 1.0 1.0 1.0 0.5 0.5 j 
BOSt 5J j 7J "~"Y~ I"T 8,4 7,5 j 
OOB 1.7 I 

E 
2.0 1.7 1.5 1.2 

_ 
1., 1 
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Table 22 
j triacylglycerol class composfiion of different stearins prepared by fractbnatfon witfT] 
acetone from HStHO 1 (Table 4e SA 8, SA 11, SA 12) and HSHO 2 (Table 8, SA 7, \ 
SA 8, SA 9, SA 10) high-stearic high-olerc oiis. Fractions corresponded to 

: fractionations at 10 and 15SC using different oil/solvent ratios, 
| S ^ saturated fatty acid, M ^ monoenoic fatty acid artel 
| D = dienoso fatty add, U = unsaturated fatty add j 

T ~ " Triacyigiycerol class composition (%} | 
| J SA6 | SA^ [ SA8 | SA3 | SA^IO | SATt J SA12 j 

SMS j 85.9 87.5 70.1 74,1 79,3 80.6 80.5 I 
E 

SMM I 19.1 21 19.3 16.9 13,3 11.7 11.4 I 

SDS 0J 0.7 0.8 0,7 0,8 0.3 i 6.8 I 
i I 

SDM £ 1.4 1.4 1,1 0*8 0.8 0.9 | 

SDD <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 | 
£ j 

MMM 10,4 ] 8.2 j 7.3 | 6.3 j 4.8 5.5 5.4 | 

MMD 1,7 j 1 | 0.8 j 0.7 | 6.5 0.9 j 0.8 [ 
UDD <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 i 

t 

III! 
BUS 60,6 j 68.2 70.9 | 74,8 j 79J I 81.3 ! 

i 
SOU 21.1 22.4 20.7 18 14.7 12,5 12.3 | 

i 
UUU 12,1 9.2 7 5,3 6.4 8.2 | 

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

content of solids of the corresponding fats (Table 23). All these fats displayed 
5 contents of solids higher than cocoa butter at temperatures higher than 30SC 

although some of them contained less saturated fatty acids. This effect was 
caused by the presence of TAG like AOSt and BOSt, which display melting 

points higher than those of the disaturated TAG found in CB. These fats were 
fully compatible with CB, so they can be used in bSends with CB to improve the 

10 characteristics of confectionary at high temperatures. 
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Table 23 
j Content of solids at different temperatures of stearins prepared by fractionation with | 
J acetone from HStHO 1 (Table 4, SA 6, SA 11, SA 12} and HStHO 2 (Table S, SA 7, j 
j SA 8, SA 9, SA 10) high-stearic high-oieic oils. Fractions corresponded to ! 
j " I 
! fractionations at 10 and 15aC using different oil/solvent ratios, I 

1 Temperature (sC)/Soiid content (%) 

[ 30SC 32.5eC 35aC j 37,3SC | 402C 

SA 7 56.3 43.2 23.2 I 16.7 I 
i i 

8.1 

! SAS 
I 

57.2 45.2 31.8 I ^ 9.7 

| SAS 61.1 48,8 34.9 i 21.5 | 11.3 

! SA9 ! 64.1 50.9 35.3 j 20.7 j 10.3 
i 

j SA 10 70.0 55.7 38,3 j 22.4 | 11.2 

| SA 11 71,8 57.6 40.0 I 23.5 | 11.8 

| SA 12 74.9 62.3 45.6 j 26.1 j 
I ! 

14,6 

EXAMPLE ? 
Studies of compatibly of the fat of the invention with CB 

Sometimes fats used as alternatives to CB like lauric and hydrogenated 
fats produce eiitsctic msxtures, in which the melting interval of the fat blend is 

lower than that displayed by both fats separately. 
To study compatibility of the fa! of the Invention with CB to produce 

improved confectionary fats, both fats were melted and blends of different 

proportions were prepared. Thereafter, the solid content of the blends was 
determined by differential scanning caiorimetry as described In example 6, The 

fats used in this example were CB1 (Table 2) and SHS, which composition Is 
shown in Tables 10 and 19. The lines corresponding to solid fat content at 
constant temperatures (Figure 1} were parallel and did not show the presence 
of any eutectio, which means that the fat of the invention is fully compatible with 

cocoa butter and it can be used to be mixed with CB in any proportion to 
produce confectionary fats with improved characteristics. These fats, unlike 

other CB alternatives are healthy because they are free of medium-chained and 

trans fatty acids. Moreover, they have very low saturates in sn-2 position and 
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can be obtained from a sunflower mutant that can also be grown in countries 
with temperate climate, 

EXAMPLE 8 
5 Preparation of a chocolate bar with the fat of the invention 

The fat of the invention can be used for preparation of all classes of 
confectionary products. In the present example a chocolate bar was prepared 

using a recipe available in literature (W. C. Trebor "Chocolate and 
confectionary", 1350). The following ingredients were used: 

10 

34.6 g fat SHS 
21,8 g chocolate powder 

43,4 g sugar 
0,3 g soy lecithin 

15 

The fat was melted and kept at 50aC, At this temperature the soy lecithin 
was added and the mixture was homogenate. Afterwards chocolate powder and 
sugar were added with continuous manuai stirring. The resulting mixture was let 
to cool down to 252G, Then it was siowly heated agaen to 3GE'C with soft stirring, 

20 and it was finally poured in a appropriate cast The mixture was let to cool at 
room temperature overnight and chocolate bars with good payability and 
organoleptic characteristics were obtained. 

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

2 5 any proportion. 

EXAMPLE 9 
Preparation of a chocolate bar with a mixture of the fat of the invention and 

30 palm mid fraction 

The fat of the invention can be mixed with other fats to produce 

confectionary products of appropriate properties. Thus, palm mid fractions are 
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fats prepared from palm oil by dry fractionation. These usually have low 
contents of polyunsaturated and trisafurated TAG and high contents of the 
disaturated TAGs POP and POSt. These fats are usually mixed with tropical 
fats rich in stearic acid for the production of confectionary fats, in the present 

5 example we prepared a chocolate bar using a mixture of palm mid fraction with 
one of the fats of the invention obtained by fractionation wrtft acetone, 

ingredients used were: 

13.8 g palm mid fraction 
10 207 g fat SA 2 

21.8 g chocolate powder 
43.4 g sugar 
0.3 g soy lecithin 

15 The chocolate bar of the example was prepared in a similar way as 

described in Example 8. The chocolate made with this fat mixture displayed the 
expected aspect and texture, with good organoleptic properties. 

EXAMPLE 10 
20 Preparation of a chocolate bar with a mixture of the fat of the invention, palm 

mid fraction and cocoa butter 
European laws allow the addition of a maximum of 5% of non-lauric, 

trans-free fats compatible with CB to chocolate. The claimed fat is free of lauric 
and trans fatty acids and it is fully compatible with CB. in the present example a 

25 chocolate bar was prepared using cocoa butter and a 5% of a mixture of palm 

mid fraction with one of the fats of the invention obtained by fractionation with 

acetone. Ingredients used were: 

32.9 g cocoa butter 
30 1,04 g fat SA 2 

0.7 g palm mid fraction 

21.8 g chocolate powder 
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43.4 g sugar 
0.3 g soy lecithin 

The chocclats bar of the example was prepared in a similar way as 
5 described in example 8. The chocolate made with this fat mixture displayed the 

texture and organoleptic properties expected In a standard chocolate. 
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CLAIMS 

1. Solid sunflower fat comprising in its 

triacylglycerol fraction between 49.1% and 95.5% 

5 triacylglycerol of the general formula SUS, between 32.5% 

and 74.3% triacylglycerol of the general formula StOSt, 

between 3.2 and 8.1% triacylglycerol of the general formula 

AOSt and between 3.3 and 10.3% triacylglycerol of the 

general formula BOSt and comprising between 0 and 0.5% 

10 linoienic acid, wherein the fatty acids in positions sn-1 

and sn-3 of the glycerol are the two external characters in 

the triacylglycerol formula, S represents a saturated fatty 

acid, U represents an unsaturated fatty acid, St represents 

stearic acid, 0 represents oleic acid, A represents 

15 arachidic acid and B represents behenic acid. 

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 

20 triacylglycerol of the formula StOSt. 

3. The solid sunflower fat as claimed in any one of the 

claims 1 and 2, comprising between 4 and 8.1%, preferably 

between 4.5 and 8.1% of the triacylglycerol of the formula 

25 AOSt. 

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 

3 0 the triacylglycerol of the formula BOSt. 

5. The solid .sunflower fat as claimed in any one of the 

claims 1-4, characterized in that it has between 39.9% and 

74.3% StOSt, between 4.4% and 8.1% AOSt and between 4.4% and 



43 

10.3% BOSt. 

6. A solid sunflower 

claims 1-5, characterized 

5 74.3% StOSt, between 5.8% 

8.3% BOSt. 

fat as claimed in any one of the 

in that it has between 42.8% and 

and 7.4% AOSt and between 5.8% and 

7. A solid sunflower fat as claimed in any one of the 

claims 1 -6, characterized in that the oil has a solid fat 

10 content of 3 8.9 to 94.5% at 3 0°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-oieic sunflower oil by fractionation. 

15 

9. A solid sunflower fat as claimed in claim 8, wherein 

the fractionation is low temperature dry fractionation 

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

high-oieic sunflower oil 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 

between 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 3 0 bar, to expel the remaining olein trapped in 

it. 

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

• wherein the fractionation is solvent fractionation 

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

high-oieic sunflower oil with an organic solvent, in 
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particular acetone, hexane or ethyl ether; b) 

decreasing the temperature of the resulting micelle to -3 to 

15°C, preferably between 2-10°C/ with soft stirring, while 

optionally adding tempered crystals for seeding, and 

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-oieic sunflower oil, comprising the following steps: a) 

heating a high-stearic high-oieic 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 oil 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 3 0 bar, to expel the remaining olein 

trapped in it. 

25 12. Method for the solvent fractionation of high-

stearic high-oieic sunflower oil, comprising the following 

steps: a) mixing a high-stearic high-oieic oil 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 
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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 in 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. 

15 

15. Confectionary product according to claim 14, 

characterized in that said confectionary product is a 

chocolate bar. 


