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TEXTURI ZI NG COVPCOSI TI ONS FOR USE I N FAT BLENDS I N FOOD Backgr ound
of the Invention 5 This invention rglates to edi ble food

conposi tions. Mre particularly, this inven- tion relates to food
conpositions containing certain fat-like esters having the physi cal
char act er i stWNG&S’gWWHS59%U§%§§AT§§HQS9NH?%sted or absorbed than

harnful triglyceride fats such as saturated fats and trans-unsaturated fats
10 contained in hardstock of prior used fat blends. These fat-like esters

are substituted for sone part of the hardstock as texturizers in the
f ood. Batkprownsi oft thednyentibst anti al portion of the total calories in
t he humaS diet. In many individuals, fats contribute as nmuch as 40% of
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Fur t her nor e, substifasd beresome pert\oddhé hatdstock assektirideeslinf thietfpodci ds and
trans-unsaturated fatty acids are a greater contributor to di seases

such as coronary arterial disease than other types of fats. Thus, over the
years, the drassiconsfituteta- sihstantial pairtion ef tha tokad daloxies di ¢he hasnaredietagnt he
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i ncreased nﬁhi‘tﬂéicYaxﬁVﬁﬁoIﬁeﬁR: a/di‘&f Fat is also AQAPMEF for fat-Sohbldeitarfing Afflother
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25 proportion of saturated to unsaturated fats consumed by the population, has
changed significantly. The consumption of fats derived from vegetable oils that
are rich in cis-unsaturated fatty acids has increased markedly over the years.
However, in a number of food products, the complete substitution of saturated
fats with unsaturated fats leads to other problems.
30
Fat blends used in the production of fat-containing products like margarines,
spreads and spreadable cheeses, consist of a liquid oil fraction and a so-called
hardstock. The liquid oil fraction typically comprises liquid unmodified
vegetable oils such as soybean oil, sunflower oil, low erucic acid rapeseed oil
35 (Canola), corn oil and blends of vegetable oils. Hardstock typically comprises a
blend of fats that are solid at room temperature. The hardstock contains a high
proportion of triglycerides that crystallize to give the final product certain
desired physical properties such as texture, creaminess and melt-down in the
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nout h. Texture typically enconpasses a nunber of desired characteristics

such as viscosity, plasticity, sojid fat content versus tenperature
and nelting point. For many fat-containing foods such as margari nes,
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. Patent No.

25 5,354,573 teaches the use of fat-soluble polymers as texturizers in foods.
Examples of the polymers are natural polymers such as cutin, polymers based on
hydroxy acids, polymers prepared by the condensation of polyhydric alcohols
and polybasic acids, polymers derived from polyvinyl alcohols, fatty acid esters
of acrylates and polyethylene glycol fatty acid derivatives.

30
EPO Patent Publication No. 4070658A1 attempts to reduce the percentage of -
hardstock of edible spreads to a minimum, representing less than 10% by weight
of fully hvdrogenated fat with a low trans-unsaturated fatty acid content. The
remaining fat is derived from liquid oil and is largely unsaturated.

35

Much effort has been undertaken to replace triglycerides with fully or only
partially absorbable synthetic fats. U.S. Patent No. 3,600,186 discloses synthetic
sugar fatty acid esters and sugar alcohol fatty acid esters having at least four fatty
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Others have attempted to reduce the fat-content of margarines or spreads by the

25 use of stabilizers such as gelatin, pectin, oligofructose and different gels such as
xanthan gum, guar gum, alginate, carrageenan and cellulose derivatives. Other
fat replacers have also been used in an attempt to mimic the mouth feel of the
final product while reducing its total content of saturated and frans-unsaturated
fat.

30
U.S. Patent No. 5,502,045 discloses the use of sitostanol fatty acid esters for
reducing the absorption of cholesterol. Example 5 of the patent describes a
margarine which contains 80% of a fat composed of 60% rapeseed oil, 35%
partially hardened soybean oil and 5% coconut oil. B-sitostanol fatty acid ester

35 in an amount of 10% and 20% by weight of the fat was added as a diluent to the
fat blend diluting both the liquid part of the fat blend as well as the hardstock.
All of these approaches have certain drawbacks that make them less than a
complete solution to the problem of removing harmful fats from food products
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showing approximately the same physical properties as conventional hardstock.
25 The texturizing composition comprises a texturizing agent and optionally a
hardstock. The texturizing composition comprises preferably at least 40 weight-
%, more preferably at least 50% of the texturizing agent. In reduced-fat food
products it is even more preferred with at least 60%, and most preferred with at
least 70% of the texturizing agent in the texturizing composition. Desirably, the
30 texturizing composition comprises only a minor amount of hardstock, and most
desirable no hardstock at all. The texturizing agent is often used to replace at
least an equivalent amount of hardstock in the fat blend. The fat blend to be used
in the edible food contains preferably at least 15%, more preferably at least 25%
by weight of the texturizing agent.
35
The phytosterol esters are defined herein as texturizing agents and comprise
unsaturated and saturated fatty acid esters of sterols or stanols as well as
mixtures thereof. The term phytosterol is intended to mean saturated and
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25 composition to obtain desired melting characteristics.

Campestanol is referred to as the peak obtained by routine gas liquid chroma-
tography containing campestanol and its epimer 24-methyl cholestanol, derived
from the saturation of brassicasterol or 22,23-dihydrobrassicasterol. Preferably,
30 the stanol fatty acid ester is a sitostanol fatty acid ester, or a mixture of the
sitostanol fatty acid ester and a campestanol fatty acid ester. Alternatively,
certain sterol fatty acid esters or their blends may be used provided their melting
point and other physical characteristics replicate those of the solid fats. The
stanol or sterol fatty acid ester can be prepared by the esterification of a free
35 stanol or a free sterol or a blend of these with a saturated or unsaturated fatty
acid. Fatty acid, for purposes of this invention, is understood to mean a single
fatty acid or a blend of two or more fatty acids. Likewise, fatty acid ester of
sterol or stanol is understood to mean a single fatty acid ester or a blend of fatty
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According to the invention it was surprisingly found that esters of stanol and/or
sterol fatty acids even totally can replace the hardstock in fat blends to be used in
the preparation of foods like margarines, spreads and spreadable cheeses, giving
30  acrystal network with similar physical and melt-down properties in the mouth. It
is obvious for those skilled in the art that the texturizing composition disclosed in
the present specification can be used in any food, where a fat blend containing
crystallizing fats is needed to obtain desirable sensoric and physical properties in
the final product. The triglyceride component of conventional hardstock is
35 basically composed of saturated and trans-unsaturated fatty acids. Since these
fatty acids have a linear structure, they are easily packed into the crystal lattice
during crystallization. The stanol and/or sterol esters contemplated in this
specification comprise on the other hand mostly unsaturated fatty acids, which



e e b S ok

the preparation of foods |ike margarines, spreads and spreadabl e cheeses,
gi vi ng 30WO /198865t al network with simlar physical and nel tRCIFIp7/00669
properties in the nouth. It i's obvious for those skilled in the art
that the texturizing conposition discloged in t he present
specification can be used in any food, where a fat blend containing

o boerti card Rended o faldetnana Mg RCI NG RPT DI SIS, DRIt CoYStal
fonvent i Oﬂ?dwd}'tkr g&ﬂpfsknﬁlar _&’geltir%?%ir@pértits cmaefén@fndm ufjsa& ﬁdiglynckride
rans-uns a acl ds. I nece 6S . a acl vV I near
L oner ur ohastsBes, EbihbnRdle Sonutitohal B cerige Hafddrlo ibRute Epfh b0
crystal | i entstals. B Forystalaard small/meedke-hkeo kryestale thatcgnove tygetherd sintring)
spect f§ Cabl At YR cstaDherftitk OO inflibthnt Bedthve YPHAL Lt Ahd ol i@detS:

whi ch .
PCT/ FI 97/ 9e3ebig overall crystal surface, which enables the liquid oil and water dropletsar e

bended or ¢ %d%%a@gﬁ- ggH fact NBEEHRE spifol Db BIPErsr egferf;?emﬁx%a t6 Tehit 2l

network wth siml ar I ng properties, as conventl ona .used triglyceride
har dst ock$ventionh &uiidr &1p c%n%ﬁiaﬁoﬁﬁ‘lwqui ngﬁe‘FlFfHLﬂfhei’F@IBﬁfrBéksaﬁ)r@égc‘éfc

stabl e [ egphventional hefdstdck Figlyedrides-wiyhlepdfor@h tofallBhrprizeedl e- | i ke
crystals that grow together (sintring) to 5 produce the crystal network.

One ihportant feature of this crystal network is the very big overall
crystal siof deepumpuise bfehshihesntidrg texmprizing tompositisatis underspded o mean the be

t ai ned. . t | . st | t ' . 1. hj
mvent onnBtidt pat BF oA SecURRG pRGRAmE, & forp”3 Sh el REQH G i Bivigt °
convent i othd emndupeduatitherdagingd eatiugtisrahvand tsesserio peopertios.aln this specification
For th Abetined . b i ) ‘
mean ¢ he e exateing SompdR | fihe: Shifldsel ShARBE B Wty dAIFHERREE 1O
crystb nbemwdn as ;mﬁh}g‘psteﬁ@}_ ester of pEterhlends efta bikndiek | sasd) textTizng agenhind
sensori c ph@Peshveditional Rdid§totRECTRE CimhPdkition aﬁa\e?ﬁ@iéalr FOPELFOThé | ON
I s either conmposed wholly. of. a texturjzi ng. agent..de ngEd I1 herein as a
phyt ost er SXTHLEIE eomResitionyistaror-gnads; to, Bpye, sigular BRYSICalpIORETUas 3 REGht
and convensedtathllparightceride balsed hardstsiksi Thegphyteiryol @sterpcap e tpresared et he
2 prior & b5 WRAReHsREARGrik Rlerd bl oI sBEu B NE “rDh R
est er20 cahatsdstquikefass ennyebe used ag pantyof the texturizingeompassiton andithose dhiedl e
| Of LIV SipRRE! hicCald PhmiltRN VAR |@fFetent CcomBaKifiBh &F kBl Rird3focks et 33
part of the texturjzing conposition and those skilled In the ar{ ,are
fam |iar Warefores phyiens fn@o®ersosnskidledydnpthe BEr oMo dRs Prepare stexturnzing
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texturizing conmpositions by practicing the teachings of this
i nvention. 25 In addition to replacing part or all of the hardstock of
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| mprovi ng gl e b YinBfildds CaOBP&Seisg .Lf&nir%rowgg the fatty acid composition of the
fat blend to be used in the final food product. Normally, the fatty acids needed to
obtain the desired physical properties of the texturizing agent are derived from
liquid vegetable oils rich in unsaturated fatty acids. When the conventionally
30 used harmful substituent is replaced by the texturizing agent of the present
invention, harmful fatty acids such as saturated and rrans-unsaturated fatty acids
are partially or entirely replaced by mainly nutritionally desired cis-unsaturated

fatty acids.

35 The invention furthermore includes a process for preserving the texture of a food
product containing a fat blend, while reducing the amount of the absorbable fat
in the product. Much of the absorbable harmful saturated and trans-unsaturated
fatty acids are contained in the so-called hardstock, typically added to a food
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75% of rapeseed oil and about 3% and about 17% of hardstock rich in saturated
and/or trans-unsaturated fatty acids. Desirably, the texture and melting
characteristics of the texturizing composition comprising at least 40% by weight

30  of the texturizing agent, result in a product having sensory characteristics similar
to products based on fat blends with conventional hardstock, but with markedly
improved fatty acid composition from a nutritional point of view.

The invention also relates to a texturizing composition useful in edible food, the
35 composition comprising a texturizing agent and optionally some hardstock,
incorporated into a fat blend which also contains a liquid vegetable oil preferably
rich in unsaturated fatty acids. The texturizing composition comprises preferably
at least 40% by weight of texturizing agent. The texturizing composition may
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fatty2ici demponehhevigiet esnduremtliyoreducing the amount of absorbable fat in the fat
blend. The process comprises the use in the texturizing composition of at least
40%, preferably at least 50% by weight of a texturizing agent to replace at least
an equivalent amount of hardstock of the fat blend. The texturizing agent is
composed primarily of at least one stanol fatty acid ester, optionally containing
30 different amounts of at least one sterol fatty acid ester, preferably up to 30% of
stero] fatty acid ester, but most preferably no more than about 10% of sterol fatty
acid ester. The texturizing agent can contain up to 100% of sterol fatty acid
“esters after proper optimizing of the fatty acid composition involving the use of
elevated amounts of saturated fatty acids. The ester or blend of esters can be
35 produced by the esterification of the corresponding stanol and/or sterol with a
fatty acid or fatty acid blend preferably having an average carbon chain length
between about C-16 and C-20. The texturizing agent has a crystalline structure at
room temperature and a melting point preferentially between about 37 °C and
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Yet another object of the present invention is to replace saturated and trans-

25 unsaturated fatty acids in edible foods with a more healthful substitute having a
secondary effect of blocking absorption of cholesterol from the intestinal tract
and reducing the amount of absorbable fat.

These and other objects of the present invention will become apparent upon a
30  reading of the description of the invention, and the drawing in which FIGURE 1
shows a melting profile of two compositions useful in the present invention.

Detailed Discussion of the Invention

35 This invention describes the use of a stanol or sterol fatty acid ester or mixture of
these esters as a texturizing agent in foods. Stanol fatty acid esters when added to
the diet have, in earlier studies, been shown to effectively lower the blood serum
cholesterol level, especially LDL-cholesterol, in man (see U.S. Patent No.
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stanol and the sterol in the fatty acid ester. Again, as with the fatty acid, the
saturated stanol exhibits a higher melting profile than the corresponding sterol.
25 Because a goal of the present invention is to replace saturated fats with
unsaturated fats, the preferred esters are based on use of unsaturated preferably
highly or polyunsaturated fatty acids in the esters. However, it should be pointed
out that the sterol or stanol portion of the fatty acid ester is not digestible or
absorbable into the body and therefore, the selection between a stanol or a sterol
30 based on the degree of saturation is not a significant factor. However, the
difference in the melting profile between a sterol and a stanol plays a significant
role in the selection of the proper texturizing agent useful in the production of
the fatty acid ester. The most convenient way to achieve this objective is to use
fatty acids derived from liquid vegetable oils. For example, the stanol fatty acid
35 ester of low erucic acid rapeseed oil (Canola variety) is an ester which shows
physical properties similar to those of the prior used, hard fat fractions. This
stanol fatty acid ester blend can suitably be used in the production of margarines
and spreads with a fat content ranging from 80% to 35%. It is obvious from the
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U.S. Fatent No. 5,502,045 clearly shows the effect of stanol fatty acid
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25 properties of phytosterol fatty acid esters contemplated in the present
specification enabling substantial and even a total replacement of the

conventional hardstock was not obvious from the U.S. Patent No. 5,502,045.

For the teachings of the present invention, a preferred method of preparing sterol
30 and stanol fatty acid esters is described in U.S. Patent No. 5,502,045. This
method has the advantage over prior preparations in that these prior processes
utilize reagents which cannot be accepted in the manufacture of products
intended to be used as nutrients in foods. The use of toxic reagents such as
thionyl chloride or anhydride derivatives of fatty acids is common in these
35 earlier processes. The preferred manufacturing procedure relies on the
interesterification process used widely by the edible fat and oil industry. This
procedure uses no other substances than the free stanol, a fatty acid ester or a
fatty acid ester mixture and an interesterification catalyst such as sodium
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the fattyimedmtimsters. Alternatively, the blend can be added as such to
the final fat blend, followed by a deodorizing step. Stanol s are
found in small amounts in nature in such products as wheat, rye, corn 10
and t20ti Examplehef suitablzl phytestsrdly weﬁﬂnmmwchm@gﬂt}mg}maemmvemnmt ur al
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A wide variety of palladiumcatalysts and soivents, 15 known to those
skilled in the art, can be used to carry out the hydrogenatlon It is
25  The fatty acids and fatty acid esters useful in the present invention are selected

from the group consisting of saturated straight chain fatty acids, saturated
branched chain fatty acids and unsaturated fatty acids. The carbon chain length
of the fatty acid useful in the present invention is typically between 2 and 24.
However, preferably, the fatty acid or blends of fatty acid useful in the present
30 invention are selected so that the melting point, texture and other sensory
characteristics of the sterol fatty acid ester, the stanol fatty acid ester or their
blends closely replicates the corresponding properties of the hardstock that is
being replaced. Particularly suitable in the present invention are fatty acids
having an average carbon chain length between 12 and 24, more specifically
35 between about 16 and 20, and preferably about 18.

The following examples are presented in order to gain a fuller understanding of
the present invention and the practice thereof.
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resent invention an e’ practice
IIgCT/ Fl 97/'38@nd at a temperaturg of 65 °C for 30 minutes. After the actxvatha, the blendy anpl e

1 Hwdiogeslad t® a0, el Ahhidh XMt ke of the sterdl SRXRIPE Madladedvai | abl e
pl ant sterol mxture obtained fromvegetable oil 5 distillate

(composi tion: canpesterol + 22,23-di hydrobrassicasterol 26.7%
canpdSt ariihe prﬂﬁanoétplgnastmblmihﬂmréo/wam hesttd runded Onitfbgandatmidsphernod 2. 9%
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for 30 m PI.C After the activation, the blend was cool ed to 40
[err]C, after which 1.3 kg of the sterol nixture was added.

The hydrogen pressure was dropped and the reactor was flushed with nitrogen.
The fibrous catalyst was filtered off with nitrogen pressure. The propanol stanol
blend obtained was left to crystallize overnight at 10 °C after which the stanol
25 crystals were vacuum filtered and the cake was washed with 0.5 kg cold
propanol. The obtained vegetable oil stanol mixture was dried at 60 °C in a
vacuum cupboard. The yield was 75% and the composition of the obtained
stanol mixture was as follows according to capillary GC analysis: campesterol
0.2%, campestanol 28.9%, stigmasterol 0.1%, sitosterol 0.2%, sitostanol 70.1%.
30 It should be noted that brassicasterol and 22,23-dihydrobrassicasterol is
hydrogenated into 24B-methy! cholestanol, an epimer of campestanol, but since
these appear in the same peak with ordinary capillary gas chromatographic
procedures which is unable to separate according to chirality, it is usually

calculated as campestanol.
35
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effect of 200 rpm. The bleaching earth was filtered off and a tasteless stanol fatty

acid ester was obtained for further use in different food manufacturing processes

by conventional deodorizing techniques. Alternatively, the stanol fatty acid ester-

25 fatty acid ester mixture can be added to the final fat blend prior to the
deodorization of thé final fat blend. Yet another alternative is to remove the
excess of methyl esters by vacuum distillation before use.

The conversion of the esterification process is normally higher than 99%
30 measured by a fast HPLC method and the yield is about 95%.

Melting Curves of Stanol Fatty Acid Esters

Figur 1 shows melting curves for two stanol esters prepared by esterification of
35 wood stanol and vegetable oil stanol according to the procedure described above.
The esters were prepared by interesterification of each stanol with low erucic
acid rapeseed oil having a fatty acid composition between C14 and C24 with



15 reaction was continued for about 2 hours. The catal yst was destroyed by
t he VWHIB/1956M of 30% water (by weight) at 90 [err]C AfRCIWFIptamse
separation, the water phase was renoved and a second washi ng was
carried out. After the separation f the water phase, the oily phase
was vacuumdried at 95 [err]Cwith a stirring effect of 200 rpm The
stanol fatty acid mxture was |lightly bl eached and 20 deodori zed for 20
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techniques. Alternatively, the stanol fatty acid ester- 25 fatty acid

ester 'xﬁ‘lre c?n ﬁe added to the fnal fat blend prior to the

deodor zati®GWPSI™Phel)f i nal fat bl . Yet another aV@ernative is to renove
t he Caxrqms!sarmﬂ(hzljet hyl esters §§ vacuum di stilB@ii on before use.

The convegﬁ'b% Qf thé esterificat 39? process is nor gglly hi gher than 99% 30
measured by a f%st HPLC method and*fhe yield is abo 95% Mel ting
Curves of SHpsigspl Fatty Acid Ester85.7 Figur 1 s6®@s nelting curves for
two stanoptggiers prepared by estgyjfication of 35 43 4wood stanol and

vegetabl e oil stanol according to the procedure described above. The

esterS'were prepared by interesterification of each stanol with | ow erucic

3\8 88; ape @edlahﬂhﬁgadms@e&ahh& 2203 afymeBtdssieasiergivween Cl4 and C24 with
PCT/ El 97/ 6Deeluding campestanol and its epimer 24-methyl cholestanol derived fromig

about 90% i n theesatamagienadf Wrhsidasterdl @nd.22TP® dilgpdrobidsseasterblvei ght
percentages of the stanol esters are as foll ows:

Wod stanol ester Vegetable oil stanol ester 5 Canpesterol (1)
0.8 15 The melting cunyes obtainednpy sDifferentiz) Scanning Calriinetry (DSC) are

%?t gst anoseen in Figure P TRé té'gé'lghg curve is. obtained %‘}S'dnelting th’e sample (ab&%lﬁgr <
0 1 mg) at 75 °C for §0 gninutes after which the sample is crystalliged iyl catiling at
canpest er 0 *Qhdirdte 28--80MCIrwhérRSthieCaasiple 5 kept for five minutes( Zhe thékitg' N9
canpestangland obtain&¥ bﬁea%ﬁf;q%/t Té{ |°C?r?1?r|1uetgttg f)7%| °(€i.e£\|s \éggn Enr lglr:]gure I, both
20 stanol esters melt very rapidly in the range of 35 °C with the major peak of wood
stanol ester (curve A) fully melted at about 36 °C and the major peak of
vegetable based stanol ester (curve B) fully melted at about 39 °C. The very
steep melting curve is very desirable for good melting properties, especially the
melting in mouth of the final product.
25
Example 2

Stanol Fatty Acid Esters as Texturizing Agents

Different fatty acid compositions were used for esterification of wood or
"30  vegetable oil stanol.

1) Wood stanol ester with fatty acids derived from rapeseed oil
2) Vegetable oli stanol ester with fatty acids derived from rapeseed oil
3) Wood stanol ester with fatty acids derived from soybean ol
35 4) Wood stanol ester with fatty acids derived from a rapeseed oil-palm oil
blend (85:15)



the saturation of brassicasterol and 22, 23-di hydrobrassi casterol.

15  The M¥POBAES6urves obtained by Differential Scanni ng CaPGITBIHI9669 DSC)
are seen in Figure 1. The nmelting curve is obtained after
melting the sanple (about 8 17 mg) at 75 [err]C for 10 m nutes
after which the sanple is crystallized by cooling at 10
[err]C/mnuteto-SO err C, ere the sanple js kept for five, ute The
mel ting Wood EF]FI/eW% é‘%’aﬁ?ﬂé‘ﬁ W‘Yf’éfa%’% %%aﬂ@ﬁ“fér?’]l ntile to
70 [err]C Asbléﬂamo 30):| gure |, both stanol esters nelt very

;?glng:y I[er“%é’aa\lsgar’&’? eﬁéﬁ w‘géa%?‘fs %[bg‘%ref ;n\é\D?ﬂe maj or peak

veget abl e based stanol ester (curve B) fully nelted at

chon 39 by it Nl o of ) of R VR 54 10 e

mel ti ng i temperatuxes, wae de @dbmw@mvemsonal NMR technique esiag@neordinary

St anol Fatgh ﬂ@n‘é&) gﬂﬁﬁ Taytiss ABRIL S Di fferent
fatty aci% conpo |t| s weré useld ?é?“ﬂgé’t erl%l cation of wood or 30
veget abl e oil stanol. 1) Wod stanol ester with fatty acids
derived frpjplegpeseed oi l 2) Vegetable oli stanol ester with
fatty_. acids derived fromrapeseed oil 3) Whod stanol ester
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Wood stanol esters and vegetable oil stanol esters are useful in the teachings of
the present invention if they have a suitable melting profile and have other
properties which contribute favorably to the texture and other sensory attributes
15  of the fat blend. Thus, esters prepared by the esterification of stanols with fatty
acids such as fatty acids from sunflower oil, corn oil, soybean oil, butter oil,
rapeseed oil as well as blends of vegetable oils and vegetable fats have been
found to give a melting profile allowing these to be blended with liquid fat
blends as a replacement for most or all of the saturated or rrans-unsaturated fats
20  in the fat blend.

Example 3
Sterol Esters as Texturizing Agents

25  Although the invention is particularly beneficial when using stanol fatty acid
esters with or without minor amounts of sterol fatty acid esters, it can likewise be
practiced using sterol fatty acid esters which have been blended to provide a
solid fat content similar to the hardstock being replaced. The following blends of

sterol esters are examples that can be used as texturizing agents.
30



1 84.1 70.4 26.6 7.0 4.6 2.5 2

82.3 70WD 98/135450 9.4 5.2 2.6 3 PCT/FI97/00669 3
52.8 35.3 26. 3 21. 7 17.9 4 90.6 85.0
60. 2 31.6 22. 7 17. 4 18 ° 88.1 82.0 64. 3
49.5 38.0 29.8 6 83.0 75. 6 66. 8 64. 9
62. 4 55.2 Wod stanol esters and vegetable oil stanol esters are
usef ul i nBlémis efdSterobEsters the present invention if they have a
suitable nmelting profile and have ot her properties which contribute

favorably to the texture and other sensory attributes 15 of the fat

bl end. Thls, ¥éeed stespkpgsteegvith rapesesdt fatiyf heids i Woowoodasteral estarhwitht t y

aci ds such aspigt oyl ﬁFt.nyci&sr (sunflower oil, corn oil, soybean oil, butter
oil, rapgseed ol l"as well as blends of vegetable oils and vegetable
fats ve,bee found to give a l1ing profile allqgw ng.these {o be

bl end% wet h I{}YQRJ# §targy ester with Japeses é"‘b’eb@é&@@gzi “7083 stetal esterapthor ¢ he
saturated or palmeilfasgtacidy 2004 ats 20 in the fat bl end. Exanpl e 3
Sterol Esters as Texturizing Agents 25 Al t hough the invention is
particul arly beneficial when using stanol fatty acid esters with or

wi t hout nBnor Veoudistegobester avith rapesegdafatty acitier?0%, woodnsteidl easterewith
practiced usi r f id esters which have been bl ended to provide
a solid ?glﬁ%gnf?e ta%sstli'c’xr/r:l3 ar to the hardstock bei ng replaced. The

fol | oM ng bl ends of sterol esters are exanples that can be used as

texturizi a9 agesidstedd ester with rapd¥eedil BagPacids 80° i
PET Fl 97/ 00666 p 1 acids 80%, wood ster&lSester w“hBI ends

of Sterol EstBflm oil fatty acids %, waadssterad ester with coeqnas £atdy reidsy10%i ds 90%
wood sterol ester with palmoil fatty acids 10% 5 2. Wod
sterol ester w.th,rapgseed faity acids .80% wuqd rol ester., with .

pal m oi | #'at tw(%l%q ggpﬂj(ﬁ%?er w répese\ggcm?gqtbr 6‘?‘8§§®% W?‘E sfeé?)legsé%rdw]ltgt ty
aci dsl370% wooekaé fatty asidsri 0%t h

6.  Wood sterol ester with rapeseed oil fatty acids 80%, wood sterol ester with
coconut fatty acids 20%

20 7. Wood sterol ester with rapeseed oil fatty acids 70%, wood sterol ester with
coconut fatty acids 30%

8. Vegetable oil sterol esters with rapeseed oil fatty acids 85%, vegetable oil
sterol esters with palm oil fatty acids 15%

25
In blends 1-7, the sterol composition (weight-%) as obtained by a routine gas
liquid chromatographic method is as follows:
Campesterol 7.8%
30 Campestanol 1.2%
Stigmasterol 0.5%
Sitosterol 77.3%

Sitostanol 13.0%



palmoil fatty acids 30% 10 4. Wod sterol ester with rapeseed oil

fatty aci M¥Og8EI5ood sterol ester with pal moi | F&IEP7406¢s
10% wood sterol ester with coconut fatty acids 10% 5. Wod sterol
ester with rapeseed oil fatty acids 90%9wod sterol ester with 15
coconut fatty acids 10% 6. Wod sterol ester with rapeseed oil fatty
aC|ds 80Y% B? c(liéterol ster W.1.h coconut fatty acids 20% 20

W)od d g thessterg tqﬁ“?%(bség@ééls oil fatty acids 70% wood sterol ester
vvith coconut fatty acids 30% 8. Vegetable oil sterol.
esters w e oil fatty bds 85% vegetable oil sterol
esters w ﬁ}a%iﬁ?%?egﬁf fatty aci d@gfg% 25 In blends 1-7, the sterol
conposi t i &ranfpesteyhlt - %) as obt &2§ 2% by a routine gas li quid
chr onmag og hod is as f Canpest er ol 7.8% 30
Carrpglsa% angl@i@ma%té}rsf . 2% PéSF mast er ol 0.5% Si t-ost er ol
77.3%  Sttgstesek anol 49.3%9% - WO 98/ 19556
PCT/ FI 97/ ¢fi®Punsaturated sterols  2.8% _ 19 I'n
blend 8 the sterol conposition iIs: Br assi cast er ol 2. 8%
Canpest er ol 28.2% 5 Sti gmast er ol 16. 5%
Si t ost er ofThe solid fat content of%hé%terol estePHIENdSAS MG RInSerahRtSis shoh
The s u{ﬁl tent of the sterol ester blends at various tenperatures is
shown 0 e ll.

Table 11

Sterol Blend | 10°C | 20°C [30°C |35°C | 40°C | 45°C
63.0 | 249 | 12.1 9.0 7.0 4.7
68.1 | 33.2 | 19.7 | 16.0 | 12.8 | 10.1
71.1 | 41.3 | 266 | 22.2 | 18.6 | 15.8
71.1 | 25.7 | 13.5 | 10.2 7.4 5.3
69.4 | 15.5 6.1 3.7 1.7 0.0
69.3 | 35.9 8.3 4.7 1.8 0.0
69.7 | 50.3 | 15.1 | 109 6.2 2.1
69.7 | 33.8 | 185 | 145 | 11.2 8.6

00 [~J |ON [ [ [N [

15  The data in Table II clearly shows that by optimizing the fatty acid composition
of the wood and vegetable oil sterol fatty acid esters, the melting characteristics
of the blends make them suitable as replacements for components in the
hardstock rich in saturated and rrans-unsaturated fatty acids to impart texture and
other sensory properties to the foods. Although these sterol esters contain small

20  amounts of stanol esters it is obvious that sterol ester blends based entirely on
unsaturated sterols, after proper optimizing of the fatty acid composition, also
will obtain desirable melting characteristics making them suitable for use as
texturizing agents.



Table I1 Sterol Blend 10 [err]C 20 [err]C 30 [err]C 35 [err]C

40 [err] Cwa98/j9566 | C 63.0 24.9 12. IpCT/FB700669 7.0
4.7 2 68.1 33 2 19.7 16.0 12.8 10.1

3 71.1 41. 3 26. 6 22.2 182@ 15.8 4 71.1
25.7 13.5 10.2 7.4 5.3 5 69. 4 15.5 6.1

3.7 1.7 0.0 6 69. 3 35.9 8.3 4.7 1.8
0.0 Exam led 69. 7 50. 3 15.1 10.9 6.2 2.1 8

69. 7 xtm]l% %A#ﬂtsswhthlﬁ %y A&d® xjtq)erJQ@’ fpﬁkaRbﬁesE?w pl! clearly

shows that y aci o conposition e wood and
veget abl e 0|I sterol fatty acid esters, the nelting characteristics of

the bl endﬂ“ﬂéﬁﬁﬁldvbﬁ@ &éthts'}ﬁiv@s ﬂi;atrs‘i@ﬂo@(ﬁ rﬁc‘id e rgmoﬁ@’ﬁ%d 28 4 Afinor

har dst richins . at n rapns uns t ur at acids to I npart
t ext ur aﬁamponenwﬁe?ﬂ%rgﬁ%&y %@F‘B’ £8terh 608650 %&W&ﬁlgﬁ’t‘»ﬂtrﬁéé%
sterol espespared Wlﬂt E;Mds Zﬁnvedffmiﬂtléwoéruéicam& T é&é& oil The lSl@Hﬂ @S

t hat steral ter ﬁ d&t&rel . unsa urated sterols, ,after
proper optP 6 hrdsacs in Shiseentaining margarines, chggses, sheats
desirabl e andlthe MCcﬂ‘heefollewmg iphytostérioh gsteheand hiat dswbeksf werelpeepafed and
texturi zi 556
et/ Bl 971 Eé%cBﬁ‘PBétermme their melt}% pivite 20
Exanpl@ 4 Texturizing Agents with Fatty Acid Part Derived from
Rapeseed Gktrol and Stam?FfaQt)} R%@Es@éfs%rsf‘ﬂ@% ﬁﬂgHsStem' fatty acid esters
can be used as a m nor conponent of lend wth stanol fatty acid
esters. The sterol or stanol esters are prepared with fatty acids
derived friom Ndgeodstadiot ester d rapeseed oil. The blend is useful . as a
substitutg fok,hardstogk in.fat-containing margarines, cheeses, spreads
and t he I?ke. Vﬁ%{q%ii: Pglvﬁtﬂb"lpﬁ’?ﬁrosterol esters and hardstocks were prepared
and 15 3t esMédod stedek esteri ne their nelting profile: 10 St erol and

St anol Fayty Wﬁgta%?égﬂs‘st&rog@t%hr Bl ends 1. Wod stanol ester

2. Vegetabl e_oi Wod sterol ester
5. Vegetable oil sterol ester 15%, vegetable oil stanol ester 85%

6.  Vegetable ol sterol ester 25%, vegetable oil stanol ester 75%
7.  'Wood sterol ester 15%, wood stanol ester 85% '
8
9

20 Wood sterol ester 25%, wood stanol ester 75%
. Partially hydrogenated soybean oil (dropping point 42 °C)

10. Partially hydrogenated rapeseed oil/palm oil blend (dropping point 42 °C)

11.  Palm stearine (dropping point = 49 °C)

12, Palm stearine/coconut oil blend, interesterified (dropping point 42 °C)

25
These blends were analyzed using the technique for analyzing the solid fat
content as described in Example 2, with the results outlined in the following
table:



4. Vegetable oi | sterol ester 5. Vegetable oil sterol_ester 15%

veget abl e8! R 98630l ester 85% 6. Vegetable oil sterol PCLFR7/09669,
veget abl e oil stanol ester 75% 7. Wod sterol ester 15% wood stanol
ester 85% 20 8. Wod sterol ester 25% wood stanol ester 75% 9.
Partially hydrogenated soybean oil (dropping point 42 [err]C 10.
Parti al | yTh)éilriﬁenat ed rapeseed oil/palmoil blend (dropping point 42
[err] © ablg Pal m stearine (dropping point [err] 49 [err]C 12.

Pal m st eari ne/ coconut oil blend, interesterified (dropping point 42 [err]C

25 THESE Nds nal C n hnj Fof ['ylzi ng the
solid fat Stero Elﬁn&.l\? S <£@¢M@M_M§%ts outl i ned

in the foll|l owi ng t8dle: | 704 26/® 98/ 7IB56] 4.6 .
PCT/ FI 97/ 0669 2 Tabl e
i SoPol bibn23010%c] 91 94 1052 ) 0263 [err]C

40 [err]C| 45 Berr]Cl 25.5 54 1 19 847 1 0.4 0.26.6 7.0

4.6 2.5 2 82. ; /0. 34 5.2
o 4, 404, 416 3,35 |[T1g | PTp o 8k 0 a
4 40.4 5 11.p 76.8.5 608 [1.705 | 1618 | 3.8 | 24 5

76. 6 6(d. 8 73. 4

655> | 734 ) 557715135 1763 [432 | 17,1, io g

55.7 13-5 3 2

13.7 5.15 7 3.5 72.2.% 56.0 13.7 |8 5.5 6%8. 77 2.89.83 9.0
g:g > [Zerr] §1. > 68.7 f’@*é) 9.0 R 295 35 2}75 20 géz 7-1?-122
[err]1.5 0 9* nd**11*68-72 aﬁd@ 181256 528- 31 <N7-21 11-16
6- 10 12* 6 4 - 26 <16 5-

[err]4 ]0";'" €b4 .Pg:fsAHS(Z%A“ éﬁ% fzﬁé.ﬁdst o’%‘ﬁ'bcgmeg{—i-anal ly used
inthe 5 llt*fon’me cnd*pi ofliS6 cn26#31f dt 16k2hds.11-16 | *6-1Qot| det er m ned
The resul tjs cl ggkly shoug t-hat stlaggl, eqt | endis e stanol
esters w tta- 12 Hp—+6 %Eﬁg &?31 22*2368“ ﬁ.g’”L Ml% ?* at ﬂéﬂ.ﬂ.telnt val ues

that are in the sane range 10 as the fat values of the highly saturated
and/or transghat bymaeHef OBLAPBhBRts of hardstock conventionally used in the
5 commercial production of fat blends.
** not determined

The results clearly show that the stanol esters and blends of the stanol esters with
up to 30% of sterol esters have solid fat content values that are in the same range

10 as the fat values of the highly saturated and/or trans-fatty acid containing
components prior used in the hardstock of commercial fat blends. The 100%
wood and vegetable oil sterol esters (3 and 4) have too low a melting profile to
be used as a replacement for the hardstock without at least a partial loss of
sensory characteristics. However, by optimizing the fatty acid composition of

15 blends 3 and 4 sterol fatty acid esters with desirable physical properties can be
obtained as shown in Table II blend 8.

Example §
Fat Blends Containing Texturizing Compeositions
20
Several fat blends based on various weight ratios of wood stanol ester and

rapeseed oil, with and without hardstock, were prepared. The various ratios are
shown below.



[PV

conponents prior used in the hardstock of commercial fat blends. The 100%
wood and WeQaB/AISE oi|l sterol esters (3 and 4) have too | ow BCHEITOMES

profile to be used as a replacenent for the hardstock w thout at |east
a partial |oss of sensory characteyj stics. However, by optimzing the
fatty acid conposition of 15 blends 3 and 4 sterol fatty acid esters with
desirabl e h{si cal properties can be obt ai ned as shown in Table I

bl end 8. Fat blendxkinpVeod stanol eptgr 36fmmapesasdtail BLBAR)OG%ar i zi ng

Conposi ti gashidd 2: WesY kol kdler B0sAdapLaRathiPPoyar i ous wei ght ratios of
wood stancl):[P gfter .a[l}g, r?pesegdo il wth ,flndOWI t hout hardstock, were
pr epar ed. FehBlepgdid:o ¥ opd stanel gster 25%, rapesgediil dave WD 98/ 19556
PCT/ FI 97/ #a68Rnd 4: Wood stanol ester 35%, rapeseed oil 62%, trans #&e hardstodiet

bl end 1: Wod stanol,,ester 35% rapeseed oil (LEAR) 65% Fat bl end 2:

Wod stanol ester 3(§Oq° rapeseed oil 70% Fat bl end 3: Wod st-anol ester
25% rapeFattlenid 5:75¥00d stanfediester 2060, 4apbyeed cil 66%, temisdrecshdtdstoshe$eed oi |

Stz 0aA)noIt rgg?_- é B%S‘Qq : §§é§§§%ﬂ%@| e%%%”%”aﬁ%"??%‘i(éilapggf’lzgﬁnglﬁ&é hgi'q—sgc dI end

6: Whod stanol esterll?9% rapeseed oil 60% trans free hardstock

11% FgfbRha Wwobdodassie bET rA %04 fishs T patdisyl | e
har dst ock 10 : aﬁ(?m%kr 9@@6‘{%%{%%%%31? ddﬂjg%l%f% ¢ gg{er %
rapesb‘éd oil 54% trl4¥8 free har dst ock 17% Fat bl end
9: Wod stanblendss:erwabdo standlesster! 2904, eéd 1P SUrEe tans Fpée hldrdstock

15% 15 Fat bl end 1q;7° od stanol ester 20% rapeseed oil 60%. trans free
har dst ock ° 20% Fat blend 11: Wod stanol ester 16%
rapeseed &at bEa%9:t Winsdfstamolhestes 268k, rapeseed oil 60%, tran@4¥eée hardstedk bl end
12: Wod st anol estquo/%S% rapeseed oil 63% trans free hardstock 20

22% * Trans fréé neans a fat blend virtually free fromtrans fatty
aci ds15  Fat blend 10: Wood stanol ester 20%, rapeseed oil 60%, trans free hardstock
20%
Fat blend 11: Wood stanol ester 16%, rapeseed oil 60%, trans free hardstock
24%
Fat blend 12: Wood stanol ester 15%, rapeseed oil 63%, trans free hardstock
20 22%

* Trans free means a fat blend virtually free from trans fatty acids.

Using the technique described in Example 2, the solid fat content of each blend,
25 at temperatures between 10°C and 45 °C were measured and the results
tabulated in Table IV.



Usi ng the technique described in Exanple 2,

the solid fat content of each

bl end, 25WO38/1%9586mper at ures between 10 [err]C and 45 [err] C RETEFINVEOGE ed
tabulated in Table IV

and the results
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est er s3ar ¢hedeefadddendsgearhbe wseddndhagroduttion bb fateeentgining products, where
hard fat is needed for the final structure of the product. Only the fat blend 3 is
too soft for use in ordinary margarines and spreads. Fat blends 1-3 are highly
desirable in that the hardstock is replaced entirely by the stanol ester/rapeseed
oil, whereby all of the absorbable oil is available from the highly unsaturated

10

triglycerides of the hardstock.

liquid rapeseed oil rather than from the much less desirable saturated

It is further contemplated that the present invention can be practiced by blending
together two or more sterol esters to provide a substituent which can be blended

15

with liquid vegetable oils rich in unsaturated fatty acid to replace most or all of

the saturated or trans-unsaturated fatty acid in the fat blend. Blends of a wood
sterol fatty acid containing about 85% sterol as campesterol or sitosterol and the
remainder being stanol, is reacted with various fatty acids to produce the sterol
ester. Several of these esters are blended together according to the following

20

palm oil fatty acid ester of sterol.

formulations to give products having favorable temperature profiles to serve as
replacements for the harmful fats in hardstock.

A mixture of 70% to 90% of rapeseed fatty acid ester and 30% to 10% of



20 formul ations to give products having favorable tenperature profiles to
serve as WO98/t%pé acenents for the harnful fats in hardst ockRCT/FI97/00669 A
m xture of 70%to 90% of rapeseed fatty acid ester and 3 0% to 10% of

pal moil fatty acid ester of sterol. 24 WD 98/ 19556

PCT/ FI 97/ 00669 24 2. A

m xture of 70% to 90% rapeseed oil fatty acid ester and 30%to 10% of a
coconut f21tyAani)dummfe‘F’O%rosﬁQS}fo(rhpeseed oil fatty acidiestarrandd¥0%8ae0i08pef@ed oi |
fatty acid es ' acid ester and 10% coconut
fatty acid ester o#?aﬁ)g P‘le(g{éggfastté%}:‘x nple 6 Production of a 60%
Margarine with Stanol Ester 0% mar gari ne was produced with a fat

bl end condr i sANBUXYEE 9 &Mg}@peiﬁedloll fattyercip| estey, | 1 Gpapalm pik faftyaacid ester
with fatty acégder el 10%cddonin f@kﬁeﬁéﬁ%sﬁﬂoﬁ@&ol 65% rapeseed oil on a
Gerstr%nberg & Agger 3 x 57 pilot "scale perfector. The fat bl end was
obt ai med by the blending of a bleached and deodorized stanol fatty

aci d esteExg leénventionally purified rapeseed oil. The capacity used was

Lh The st anal, ntent. of . r ct was targeted to be about 12
g/ 100 g lg ‘36‘{]5?} &ﬁi/ﬁﬁﬁﬁﬁgﬁﬂnﬁw&gﬁgﬂgﬁv i ntake of about 2.4 g
stanol s at usage | evel of 20 g margarine/day. The product was produced
accor di ngat F . idog liyd]
voget abl ot o r%{**“?%?ﬂpa%f%“ cHSPARS fat lend Rpptiihe 5% ol bdgik T
399, 10  wegetable oil stanol fa acid ester with fatty acids derived from rapeseed oil and. 5%

g”‘;' sif 'bediﬁ% rap e?eed oil on a Gerstenberg & Agger 3 x 57 1lot scale Perfegtox '}'lg/e fat
[grlrij mC alrlglgg g&g%%g;}i‘gq %eﬂpn mg of tglggéhgg and deodorized staljorf %péu 25
_Ilz_lhavo[) s acid ester and conventlonall dunﬁed ra eseed 01|1 The capac:ty used \A\za§ 60

e obt ai e a i nt g,.pol ygro tu wer e
seal od byRdt Asegtrepy OREnP 3F AE duRef svasD P ar e Breati ot &Ll Giliee
equall o product; ovireh oveild goeviderydaily estakdlof abbuhd. dog tstanmds stemge\levcldur i ng
a storageqyf ?0 g’gnarﬁﬁxt?ﬁ%aﬂoﬁfh@sproﬁﬁgt Qs LR cBE UGB o HES FiRRMn g 4870

absor babl e
recipe:

Fat blend including the vegetable oil stanol fatty acid esters  60%

20 Water 39%
Salt 0.5%
Emulsifiers }
Sodium bicarbonate and citric acid as pH-regulating agents }0.5%
B-carotene as coloring agent } total
25 Flavors }

The obtained margarine was packed into 250 g polypropene tubs, which were
sealed by an aluminum foil. The taste and texture of the products were equal to
commercial 60% margarines. No oiling out was seen even during a storage for

30 three months. The obtained product contains about 48% absorbable fat with a
fatty acid composition (polyunsaturated fatty acid 34%, monounsaturated fatty
acid 59.2%, and saturated fatty acid 6.8%) close to that of liquid rapeseed oil.
The fatty acid composition of the product was as follows:



fatty acid conposition (polyunsaturated fatty acid 34% nonounsat urated
fatty WOR8/1853§9. 204 and saturated fatty acid 6.8% cl ose RE/FR#P06E?

| i quid rapeseed oil. The fatty acid conposition of the product was as
fol | ows: WD 98/ 19556 25

PCT/ F1 97/ 00669 25

Pol yunsaturated fatty acids 15.1 g/100 g product

Monouns atRelyersatyrated fagky apdds 2859l 8/1080e grosusduct

Sat ur at ed\ibabhsatdiatisd fatty acids 3610 8/1000s grodrguct Trans

fatty acids . 0.3 g/1Q0 roduct, 5 Exanpl e
7 Prﬁ%&#@%ﬁ%f?f%a%dﬁO% Fat Spread with St agcﬁ 2008 product i,

conposi t iTrman9fattyacidst bl end used was as fol | 0053 gl@odg piedut fatty acid 10
esterg with fatty acids derived fromrapeseed oil 33,3 weight-% rapeseed
oi | 59,7 weight-%and an interesterified blend of pal mstearine and
coconut dixaripde 7 The bl end was prepared by bl ending the nelted

deodori z t 3 j j th rapeseed oil and the

har dstocadrg\(%gﬁgn@@%ég?%esfae\%gyhﬂ ﬁa}ﬁ&%&#&é‘d on a Gerstenberg & Agger
3 x 57 pilot scale perfector. The capacity 15 wused was 45 kg/h. The

product vpR BHRPESRIGNAEE M Fndblend! ied’ Rlak WY fAIIWE! WBod stanol fadly Béignd

i ncl udi ng the sj I fatég/dac.l d.esters 40.8%, . t.e .

56. 4 este@pgx[tﬁ Qﬁw acids derived from rapeseed oil 33,3 welgfnt-%, rapesgesoilgy) t
0.5% 59 Mweipht-2¢ 8nd an interesterified blend of palm stearine and coerffoil 7%.

: B .
ngf\ngl unfhseo{ape"%{[dewas prepared by blending thscmelted dqq%g%iéopg woog usttz'g.neorl f[z?ttlyk
} 25 Ciacid esteri Withs rggeseed ubihtaml thg drrdstock component. The sprdad0 wis%
[err]-car 0 | ept . ot ... The
bbt a1 nod BpEREon S CRIEADGHCR" Agger 3 x 57 pilat seale perfebor? The capaciny 0
by ahSal msedovasi4l kg/hTAdeprpductawas posduded ascortling todhe ojlewingrecipe:
conventional 30 40% spreads. The taste of the obtained product was good

wth a fast ly.d in the mouth. No | oose water or oiling out was
obser vedfi’ﬁ@&’rg’}é“@g‘%\mﬁaéﬁ Fiaf’?i ?atty agldestasd. 40.0%

Water 56.4%
Gelatin 2.5%

20 Salt 0.5%
Emulsifiers 0.2%
Potassium sorbate 0.1%

Butter milk powder 0.25%
Flavors }

25  Citric acid as pH-regulating agent } 0.05%

B-carotene as coloring agent } total

The obtained spread was packed into 250g polypropene tubs, which were sealed
by an aluminum foil. The appearance of the product was equal to conventional

30 40% spreads. The taste of the obtained product was good with a fast melt down
in the mouth. No loose water or oiling out was observed and the spreadability
was good.

The product contains about 32% of absorbable fat with the following fatty acid
35 composition:



The product contains about 32% of absorbable fat with the followng fatty

acid 35 WOISP@S6i on: WD 98/ 19556 PCT/FI97/00669
PCT/ FI 97/ 00669 _ 26

Pol yunsaturated fatty acids 2% 9.2 g/ 100 g product
Monounsaturated fatty acids 17.4 g/ 100 g product
Saturated fatty acids ) 3.6 g/100 g product
Trans f atRolyandagizrated fatty acids 92 ¢/1§0 goprogupt oduct 5

Exanpl e 8§y £t a Spreadabl e Chee ] ?E@% ster
The conposf)??%rhsa%ﬁt he Pgtrhcgﬁisend used was as fo??g\\::%/flho gltugﬁol fatty
acid 10 Satwafed {gtyacads (y aci ds derived from r ap&sg/d@0 product wei ght - %

rapeseed Tahs fatty adils 7 Wei ght-% and an interestgn é/ilgg @adcef palm
steari.ne and coconut oil 7% The bl end was prepared by bl ending the

rreltea deodori zed wood stanol fatty acid ester with rapeseed oil and
t he har d¥xaxkpledBponent. 15 The spreadabl e cheese was produced in a

S ephan oA S R BIERSIle e Sigp Bl e procuct vas produced

55. 2% Fat bl end including the stanol fatty acid esters 25.4% 20

Condensat ses 1 9 ilkzer
1 0% 'Fhlsl f?(m cr)%l%l(e)lnnof the fat blend used was as follows: %vgo{? stanf_l 25}?9 acid Sal t

S
0. 7%10  estsps avith dathg @cisds: derived from rapeseed oil 33,3 weight-%, gapeseed oilar | i ¢
fl avor prsgpangigiit, and an interesterified blend of pal8 %earine drCddcondtbfl B3,
pHregul althl ngl aﬁent .%go 05% Fl. avor
} total e blepf Wit prepared by Rlanding the) melted, dapdenprd srandestanol fattyst ephan
m xer f omcabester @ith rapeseed Wikandfiiechardbioek doepdrientur e was heat ed by direct
steaminjection (0.8 bar) to 60 [err]C and was mi xed for 1 mnute. The

tenperature was increased to 72 [err]C and m xed for 1 mnute. The
obt ailhed Thespreadahtschresk aasimroduoed i 8 Gtephan miver withapkateh tcapacitynbf ch

wer e seabsdDYIRDHBHHE W pidtced according to the following recipe:

Curd 55.2%
Fat blend including the stanol fatty acid esters 25.4%

20  Condensate 13.2%
Stabilizer 1.0%
Milk proteins 2.6%
Salt 0.7%
Potassium sorbate 0.1%

25  Garlic flavor preparation ' 1.8%
Lactic acid as pH-regulating agent } 0.05%
Flavor } total

The ingredients were mixed at room temperature in the Stephan mixer for about

30 1 minute, after which the mixture was heated by direct steam injection (0.8 bar)
to 60 °C and was mixed for 1 minute. The temperature was increased to 72 °C
and mixed for 1 minute. The obtained product was packed hot into 100 g
polypropene tubs, which were sealed by an aluminum foil.

35  The taste of the product is similar to a product produced with a conventional fat
blend. The fat content of the product is 26%, the absorbable fat content is 21%
and the fatty acid composition is as follows:



35 The taste of the product is simlar to a product produced with a
convent i orY4P 98/39556 bl end. The fat content of the product FETFEY00669

absorbabl e fat content is 21% and the fatty acid conposition is as
fol | ows: WD 98/ 19556 27

PCT/ FI1 97/ 00669 27

Pol yunsaturated fatty acids, 6.0 9g/.100 g pyoduct
Mbnounsat Fodywnsafurategl fatty peids 11640 §/18xe Br%{%ﬂuct

Sat ur at ed Nighéunsaehrdeed fatty acids 116+ §/1000; protueduct

Trans fatty. aci . 0 0 oduct 5
Exanpl e 9 aturatq%f@gycatql% of a 50% Fat Spread w tﬁ@é#&ggﬁ@c The
conposi t i Ofrans fatheadids bl end used was as fol | ows: Ovbgd Ok @prdducatty acid 10
esterssvvith fatty acids derived fromrapeseed oil 30 weight-% rapeseed oil
58.5 wei ght-% and an interesterified blend of palmstearine and
coconut oiExampko? The bl end was prepared by m xing the nelted

deodori ze - a&ojg t ' : | rapeseed oil and the

har dstockq)c%b%%gﬂéht. @%sg?‘é%"&%% “Srﬂ(‘)%%ﬁ{ciil Bsdel on a Gerstenberg & Agger
3 x 57 -pilot scale perfector, with a capacity of 45 15 kg/h. The product
was producgft é&xﬁﬁbﬁ'ﬁ%ﬁ Pt fatl Bleh@Wised WaS diCfollows: wbdll stufslofattyChdidi ng

th | fatty acid est . 5Q. 0% t . .
49_eoos/ §"° estggq; 1tha¥a|tty eezgidgrdsenveg f?oron rapesé/é% oil 30 weight-%, rapeseed og 38,5,

Erﬂﬂ si f L)ervseight-%, andban interesterified blend of palm stearine andGot¥nut oil Fl.&g’a(r)z o
ot-assi,um,sor bat e . . . 0

Sodi um bi HH e epeiod by mikips hemeled deadoriged geoqd semphfay actd

[ err] - car estemevitls rapé¢seed gl ag@he hardstock component. The spreafl @8s productte

o e, s 7 ORI ) o
GHOT

conveh®i okglh. The prubict pras praduced a cthe Jpllowing ew@pe: was obser ved
and the spreadability was good. The taste was simlar to a commerci al
Bont ai ns. 0 NCHA AR H0inB 385 BRBPLEAR ARG fol | ow mO9% ty acid |
conposi ti ONater 49.0%
Salt 0.5%
20 Emulsifiers 0.4%
Flavors }
Potassium sorbate } 0.05%
Sodium bicarbonate and citric acid as pH-regulating agent } total
B-carotene as coloring agent }
25

The obtained spread was packed into 250 g polypropene tubs, which were sealed

by an aluminum foil. The appearance of the product was equal to conventional

50% spreads. No loose water or oiling out was observed and the spreadability

was good. The taste was similar to a commercial product without stanol esters
30  and mouthfeel was good.

The product contains about 41% of absorbable fat with the following fatty acid

composition:

35 Polyunsaturated fatty acids 10.0 g/100 g product
Monounsaturated fatty acids 22.6 g/100 g product
Saturated fatty acids 6.0 g/100 g product

Trans fatty acids 0.3 g/100 g product



35 Polyunsaturated fatty acids 10.0 g/ 100 g product

Monounsat wassdsséat t y aci ds 22.6 g/ 100 g pU@FNT00669
Saturated fatty acids 6.0 g/ 100 g product

Trans fatty acids 28 0.3 g/100 g product

WD 98/ 19556 PCT/ FI1 97/ 00669
28 Exanpl e 10 Production of a 40% Fat Spread with a H gh Level

of Di et ar Exansle 1dhd w th Stanol Ester as Texturizing Agent 5 The

fat bl end r.e A i ght,- 9 | ted .

toodor | ek ToRHsHER R Ry RaCloR 0 a g YR o Dtard Bk hd wifh
rapeseed Stanoldistenad Bawmrizing Agenpeseed oil. The spread was produced on a
Gerstenberg & Agger 3 x 57 pilot scale perfector. The capacity used

was 45_kglh. The, stapol content of the product was targeted to be
about 3. 5'@61&1 @%‘Kﬂdﬁ@d, wasi Brepaoed Wyl biepding &8 aveight-Yo i oft akaneltedabout
2.1 g st agebdorite@wédIRahSl AlttyOhcidester with Fitfyea6HdYalerivERRIOfHREetP'S
produced agcor di g .0 the foll V\/lnq~re0| e, Fat end, I nc I ng the
st anol fapflyaxgﬂpg %ngg rapféggf/@ﬂ. hemqu was produced on a Gerstenberg
54.0% 15 Agget Bi &5sHpilovbealefperfecae Dhe capacity used was 45 kg/h. Qe stanolSal t

Igl 23//0or S obHith? o fhe®product was targeted to be about 8.5 g/ 100} g prodd?’ug%txgggqhum

sorbal® would provide a daily intake of about 2.1 g stan®lO%a% a2 Gsagd leviet ofc23l gas
H r egul aty n : . < otene as
(F:)ol origng g%ﬂeeﬁgﬁﬂ§ The product was producec} accor&ﬁﬁ{cggxgdf oillr?g\fl['lgé:’récr{?g%f Oafti
s.a. Belgium 25 The obtained spread was packed into 250 g pol ypropene
tubs, whi Fht blehd ificladath the starfdl fafly acinedqterd f oi | . 4dbe, appear ance of the
pr oduct W equal to conventional -~ mar gari nes B;éy t he surface was
gl ossy, ¥Tis usual in low fat spr eads. 54. ®se water or oiling
out whS oBﬂ&limed-IH@c(oﬂilgefﬂmatataé}:s was sinmlar to 5.0%comercial 40%
spr eads. g spreadability was excell ent and no 8¢ appeared 30 on
spreadi ng. . The nout hf eel was noder ate nost probam d?Je to the high

cont ent oEmulgifiers n t he product. 0.3%
Flavors }
Potassium sorbate } 0.05%"
20  Citric acid as pH-regulating agent } total
fB-carotene as coloring agent }

* Food ingredient of Orafti s.a. Belgium

25  The obtained spread was packed into 250 g polypropene tubs, which were sealed
by an aluminum foil. The appearance of the product was equal to conventional
margarines, but the surface was glossy, which is usual in low fat spreads. No
loose water or oiling out was observed and the hardness was similar to
commercial 40% spreads. The spreadability was excellent and no water appeared

30 on spreading. The mouthfee] was moderate most probably due to the high
content of fiber in the product.

The product contains about 31% of absorbable fat with the following fatty acid
composition:
35



The product contains about 31% of absorbable fat wth the followng fatty

acid VO824 on: 35 WD 98/ 19556 PCT/FID7/0066%
PCT/ FI 97/ 00669 29

Pol yunsaturated fatty acids 29 9.8 g/100 g product
Monounsat ur at ed fatty aci ds 17.4 g/ 100 g product
Sat ur at ed tty acid . 2. /100 pr oduct
Trans fatt ated fatty acids 98(&‘@0@5]?59 dgctor oduct 5

SumTEry of}v%dmuﬁgaefatg@fafy faﬁaBl fends accor(cjil ng toil, heg/lmgr}iﬁ'bdﬂct It

i s obviousgfro readi of the foregoing discussi t he resent

I nvention S mm&étﬁé ﬂg or nore distinct advant aggg %£® d e of fatty
conponent sTranstfatty atils saturated or trans-unsaturd.2g/108 g;pradua:ts In the
first Blace, the substitution of a portion of the harnful fatty acids
w th unsaturated absorbable fatty acid esters of stanols and sterols
bl ended wi Sumlmw of ﬂwgBemﬁt@ ofiFat Blepidsiacconding taathsdlfvention aci ds
provi des a definite nutritional advantage to the user. Furthernore, |ess

t han 4Q0% orrprlses abs rbab fatty acids while the sterol |is
unabsor bedit l&ﬁﬁ from area ifetegring drssussionithat the present ipvientitey | it

:a Es (r;crat ed tyialdst buge of :ﬁ:ic?g disg%%ﬁﬂmtele r$|5 A&rehe @eroffefat«r?(t bdnﬁﬁbnéﬂt@ ncgll %)nod

e L b %W&?‘tftpr D ainta Bt AR s, TOCR A Dlace the, sphtithfion of %

t extj uri z:j r;gpntmnmfstht |}mm1ﬁflrfaugrm:1d$mfh mgitunted absabebleffatyaidiesteesdof at t y
t

here ho Saholt AR SERISReRded Hifl Higwdivegldie AR HER IR Sitalalid fiey

hi ghest r eahids prmfldes a deﬁngbsmttb'aonai ddaantageatonthevesdr.r Buntherraye; less thear ked

decrease oo g Jﬁﬁagytbsmmetﬁﬁg acids %ﬁﬁl%"tﬁé‘%téfﬂf% %at;&gpwt 1Yq apids

wth | rrprov e ‘unsat urat ed
fatt yalgm Ogontn Btmg‘P(S’ CEPHES tfg/nﬁt I‘\’éﬁt (ﬁ“ﬂ'ﬂ’@iﬁeﬁtlsdéﬂﬁadtthgfeﬁleaﬁfﬁm ndstapgl  t he

present i nastéisisefive to blo6k msbédrgﬂén@ffwh ‘billﬁ‘&tarfcﬁéndﬂgéﬂﬁﬁcmgstﬁﬁﬂ ifteends
according ttho Lpood ré\éteu%l Yet? aniother ajvantagré Zt(sadthlart] a%sorbable fat in the
texturizing composition can comprise a high percentage of unsaturated fatty
acids and a low percentage of harmful saturated and trans fatty acids. Where the
20 entire hardstock is replaced by the texturizing agent the highest reduction in
absorbable fat is achieved resulting in a marked decrease of the harmful saturated
and trans-unsaturated fatty acids with an improved fatty acid composition high
in desirable unsaturated fatty acids.

25 To clarify the different advantages attained by the present invention
compositions of prior art fat blends and fat blends according to the invention are
summarized in Table V.
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deri ved

rati o of texturizing

Liquid oil Conventi

conmponent TabhexMisThg komposiiosr ob fatoblends and

fromliquid vegetable oik

(in weight-

PC3{FI97/00669
Tabl e V. The conposition of fat blends and the anobunt of fatty acids

agent per tEXt urizing conposition.

onal

Si t ost anol

Fatt

aci ds

Texturizing
evaountood fatheacids derived

% and the cal cul ated

texturi zi QH le ofl €Y J¢)
agent . Com, iy debdipble oK bifighon) and the caleylated faslo of teyuyicing, g
for Goagent per textuugmg composmon 570 0
mar gari ne US 5.502. 045 _ - 32 .20
53.6 U. 50 quuld"élile‘ entional | ' 'Sitdstan&’ Fattyf&% ! ?e;turizing 65
. 35 component stock ester or other | derive agent /
30 78.5 .. . .-
texturizing lig texturizing
25 81.2 . "
35 72 g O. 92 agent vegetab e%lé composition | o
29 Conventipgal 0. 85 60 11
29 fatblengsforg | 60 1o, 740 - 570 57 0 14
29 marganges g Q.67 K4 17
29 US 5.502949 43 0. 6332 20 - 53.6 60 0.38 15
25 Present 67. 0 0. 62 60 20
20 inventio5. O 0.50 60 24
16 exampk3. 4 65 ). 40 - 35 75.863 1 22
15 65. 8 70 0}40 - BExXanpl gp 6 709 1 -
35 /5.8 75 T . anpl es 7 3PY ] 7]
gg . 0.2 ¢ P82 3 729271 002 | :
30 G;”;GV 66 3”-7545 ,E’jifﬁg“qi 743.°° 1 085 T
38 74— 60 .- H Fr};?!;gf e—tat 36&Emm iaPdBle Vit is
obvi ous 7 b onvelt | ondl 29 ha_g Hst 08%8i s dubhsP8dtiall y
reduced coPfinglto tWe inventid® The  62.9ammint 863] i qlii d oi |
can be kppt at aboyt tK@ sahe |elbel on evedSbe ihcref88d in 0.62r el @t i on
to amobunts_in conventi 6hal fat R0ends.| WheR0conphri ng5.00 tHe pwisor UJS. 10
Patent No. 5,502,045 the differexce in bothet he hnouss.4of Ifi quiodooi |l |and
conventipnal hardsftockess sfgnifaxant. It ns al sp obgs@us tlhat ot4pe T at
bl end ExAmpkCé 0S€d 1gsthefprioc U S| Patght hap a ysgtualjly upchanged
conposi t [Bftyle 7 aLVY 60 af! 05 Gonpened tg; TITe FOnvggyTongt T gesbtend,
wher eas Example 8 bt "'UEQaf"’U di 'Yy 33.3 70.0 0.72
Example 9 58.5 11.5 30 67.6 0.72
Example 10 62 - 38 74.1 1
5
From the data shown in Table V it is obvious that the amount of conventional
hardstock is substantially reduced in blends according to the invention. The
amount of liquid oil can be kept at about the same level or even be increased in
relation to amounts in conventional fat blends. When comparing to the prior U.S.
10 Patent No. 5,502,045 the difference in both the amount of liquid oil and

conventional hardstock is significant. It is also obvious that the fat blend
disclosed in the prior U.S. Patent has a virtually unchanged composition of fatty
acids compered to the conventional fat blend, whereas the fat blends according
to the invention show more nutritionally desirable values.

15



gg/ tlggS%nv%rgés?lrglsss&how nore nutritionally desirable val ues. 15PCTIFI97I})/£69
PCT/ FI1 97/ 00669 31 Al the above

menti oned advant ages can be achi eved by 3Using the texturizing conpositions
di sclosed in the present specification without |oss of texture of the fat

55770 gl BRSSP B 5P b i
te>t<)t uri zi ngompesitioas discldseddst thekpresdr spﬁciﬁdadnhuwith'ﬁnggossmﬁktexmé ofi thavi ng
- substantia f ar dst ocks,

characteri k%t ‘%ﬁ?ﬁ@?@@%%‘?@ﬁﬁ@%gﬁﬁ ﬁi(%?ﬂq'ses one or nore sterol

fatty acid esters, one or nore stanol fatty acid esters or their m xtures,

and in that the texturizing conposition conprises at |east 40% of the
texturizing agent. 10 2. The texturizing conmposition accordinng to
claim 1, characterized in that it conprises at |east 50% of the
texturizing agent. 3. The texturizing conmposition according to
claiml or 2, characterized in that it conprises at |east 60%
preferably at |east 70% of the texturizing agent. 15 4. The
texturizing conposition according to any one of clains 1-3, char-

acterized in that it conprises a mnor portion of hardstock. 5

The texturizing conposition according to any one of clainms 1-4, char- 20
acterized in that the texturizing agent has been prepared by esterification
of a stanol, a sterol or their mxtures with a fatty acid or a fatty
acid bl end derivable from



et st e ot st ¢

edible oils, fats or their m xtures. THIS $HEeT ri zing conposition
accordi ng Wo %19sséne of claims 1-5, charf 25 seppg &PE | n I¢IHFI9V/0%69
texturizi ng agent has been prepared by e siilcaiion of a starroi

sterol or their mxtures, which are vvoo? based or veget a}%gs%é“_}%g
bot h. 7. The texturizing conposition according to an HE Iﬁiir“

1-6, char- 30 acterized in that the fatty acid part of th

agent is s&ams ed or unsaturated and has a carbon cha

and C 24, preferably between about G 16 and about C 20. . The
texturi zi n& corrp05|t|on according to any one of clainms 1-7, char-

acterized fn t RatCXREZINGEQMPOSIHEN GRIAPTIFAE A tEXRIZINg mfg@ngta.ndc@ma@naiiy Boom

t enper at ur ﬁardsf‘ocka NHeateX@hrizifg BOPbsitiohs hﬁﬂiﬂgakh}dst%hﬁhl'lyarthﬁao shaedphogksl,
preferably_in C to about™ 40

[err]C mm%sda%yaﬁ%schgﬁeﬁ}??%“?déﬁﬁph&m he te’&%ﬁf’% T} CopppIiseg one

di rect ed coy rioat kteral fathy.acid esters, One or hiieretseasiol fhty ngidcesvpgurtthein nigaaesli ng
to any one of clainms 1-8, char- acterized in that the texturizing
agent conprises pr| marily at |east one stanol fatty acid ester.

10. The teXturl ﬂrtgxemz;mglqonmosatmradwrgmg) tarqlansmel othartaztemizeld 8n thait-
10 acter t t &5 e of at

| east ]o(?e ts:?g ‘Sk&f%tth te %/St 4@%’ él%blé}sétgeéﬁ /"%?Qﬂg%tst on%ng}a? ut fatty acid
ester,*the texturizing agent conprising up to 30% by wei ght of sterol

fatty aci d3esths t@(tdnﬂﬁlghﬁﬁﬁ os?@% le’cdﬁhﬂ;hio élfanﬁtlaGPP. charactérdidd/irPHat it
esters, the fat.t (:l %@% noI @gl/d ?tero atté acid esters
bei ng OIBBPF%%% gagt 1 I?f&fﬁfa F%ﬂSI of the IFXURZINE A8elked oi | |

sunfl ower oil, soybean oil, 15 corn oi I or m xtures of at | east t wo
vegetable gils . 05| tion a t.p one
of cl ains % Th% textunz':h]rg J@?@éﬁgéﬁ %1 empéxcmﬁ' °§cﬁ[5‘ e fik aﬁX,-_

conprikes &Ctm‘wﬁdrlethﬁt ihcomprses anunet p(mion of hardstocky acid ester, the
fatty acid part of the stanol fatty acid ester being derivable from 20

liquid veg tabjnelz oils such as rapeseed oil, sunflower oil, soybean oil,
corn oil ? e texturizing composition according to any one of claims 1-4, char-

acterized in that it comprises substantially only texturizing agent.

20 6. The texturizing composition according to any one of claims 1-5, char-
acterized in that the texturizing agent has been prepared by esterification of a
stanol, a sterol or their mixtures with a fatty acid or a fatty acid blend derivable
from edible oils, fats or their mixtures.

25 7. The texturizing composition according to any one of claims 1-6, char-
acterized in that the texturizing agent has been prepared by esterification of a
stanol, a sterol or their mixtures, which are wood based or vegetable oil based or
both.

30 8. The texturizing composition according to any one of claims 1-7, char-
acterized in that the fatty acid part of the texturizing agent is saturated or
unsaturated and has a carbon chain between C-4 and C-24, preferably between
about C-16 and about C-20.

35 9. The texturizing composition according to any one of claims 1-8, char-
acterized in that the texturizing agent has a crystalline structure at room
temperature and a melting point substantially similar to hardstocks, preferably in the

T



conpost t1 om8eet 33 nd[IN AR THRANIEN [ 1&:’8&1&&12%‘3??“‘1 bk,
that the texturizing dgefit tonprisses a st one sterol fatty
25 acid ester and at | east one stanol 8atty acid ester, the fatty acid

part of the stanol and. sterol fatty acid esters being derivable from

bl ends of I| uid | h fats r f at

13 The t edlbt P dtelos LTl of ARRNT ATher 85 myauedomye ifthiEhtEh scanming
30 act erlcza&ami‘lmatryhitertahhr&oéed umstalligata'ment conprises a mxture of at

| east one sterol fatty acid ester, the fatty acid part of the sterol
fatty acid ester being derivable froma fatty aci d bl end obt ai nabl e
froma |iquitd vEettersizgg compasshers ascordingi do vaget e efoiclaims 1-9, ghar-
veget abke f t ,
Lo The t erieerizti in SRRk apaic wothprifts PHMAF IR gandbiaty
acterized i8¢ RHET-t he texturizing agent conprises up to 100% of at | east

! one sterol fatty acid ester. 15. A fat blend
¢ conprising oi I. component .and a turjzin ent ut nqQ
har dst ock. q?’f%“lz&gt &PFEH%{:P%&?FO Rer s & or‘? eopf lglsstle&l charty
aci d ae&emmd; in that the texturézing ageht Eampyiseca thigsirersf &ﬂeidﬁ@hé stery! futes .

Cextur 19 ngeid Bt afd §feabCR! ShOdy At efe?, the RTRRMARE Bt rmpising yp
bl end accortdi3}yethy cweaghn afsstevtlafatyt acidzestersranchat ledse 708 thyr iveighy ofl@anol
o5 e SRS SSE L TG HoRls Loy S USRIy i Bl

fat bl end accor ifg' aract eri
texturizi ngleﬁlg'é gmphwés\/&sem ¢ Gﬂé syeh g6 rapessedgrib synBewierfoak sgybeandoil.

ester and &b oil or thB@GfesUTRat I¢R0Bhvo\RbbtabiCbilsester, the texturizing agent
conpri %ng up to 30% by

12. The texturizing composition according to any one of claims 1-11, char-

acterized in that the texturizing agent comprises a mixture of at least one stanol

fatty acid ester, the fatty acid part of the stanol fatty acid ester being derivable from

liquid vegetable oils such as rapeseed oil, sunflower oil, soybean oil, corn oil or
20  mixtures of at least two vegetable oils.

13. The texturizing composition according to any one of claims 1-12, char-
acterized in that the texturizing agent comprises a mixture of at least one sterol fatty
acid ester and at least one stanol fatty acid ester, the fatty acid part of the stanol and

25  sterol fatty acid esters being derivable from blends of liquid vegetable oils and hard
fats or fat blends.

14. The texturizing composition according to any one of claims 1-13, char-

acterized in that the texturizing agent comprises a mixture of at least one sterol fatty
30 acid ester, the fatty acid part of the sterol fatty acid ester being derivable from a
5 fatty acid blend obtainable from a liquid vegetable oil or blends of liquid vegetable
- oils and vegetable fats such as coconut oil, palm oil or mixtures thereof,

15. The texturizing composition according to any one of claims 1-9 and 12-14,
35 characterized in that the texturizing agent comprises up to 100% of at least one
sterol fatty acid ester.

Sheet Has Been Replacec
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wei ght of sterol fatty acid esters andqad wei ght of stanol
fatty aci ovQ98/19586t m‘ mu I“ﬂ Ilmlﬂﬂo pa%ifg ?H%E’g anol aRPECTRISHANEES at t v
mJ l.guid vegetalple oils such as

acid esters being d

rapeseed oil, sunf | ower 0| , soy ean oi corn oil or m xtures of at
| east two vegetable oils. 19. T e fat blend according to any one of
clains 16-18, characterized in that it 20 conprises only a mnor portion

of hardst d6k. A fat blen&@omﬁmmgaa liued dilacempadierny and argxtuniging coingoaion

16-19, chg% ?gﬁﬁé(?ﬁp it hat the texturizing conposition conprises
substantial 'y on ex ur| zi ng agent. 25 21. The fat blend according to
any one of clains 15-20, characterized in that the liquid oil

component 1?0”%&5&% tlend GebSrdifPeb a&thﬁn qld c‘-lﬁﬁ'ﬁcéb?lie@pﬂﬁftﬁﬁt fhd texturizing
sunf | ower "0i |, ybean ail or corn ture A eia t wo |I%UId
veget abl e°°mP°Slt‘<9PI gomprges agieasﬂf’é) ’f’atPr‘ifF Ya%?c §/t‘c9 ﬁ}ﬁ’ Srdugeing
claims 15addnt. characterized in that the t ext ur| ZI ng agent conprises a
m xt ure of at | east one st anol fatty acid ester the fatty acid part of

t he stanol er b der | vabI fro I| uid vegetiabl e 0i |l g such
ho r apescdl onht Bl PIGHL Beopifl sPnElaRonE hofn sPRFBRteRE T cudy' te
| east tvxotexturlzmgmeablcempn'isss a mixture of at least one sterol fatty acid ester and at

35 f
char act er édgtd OEQ trﬁﬁ(? ﬁ@ngﬂﬁc&&&dl EM}{H%Q Rt &@h@ﬁlg agzﬁ)e? R by
any oHe otw%ghil %stgrol5fa§tyamd1gter§@nd at Igast 20% Yh‘é’etgé)ﬁ aof| stanolafasbr é?lﬁg to

any one OEstﬁfsa'tHE fafey 4did Eﬁrcﬁcﬂl%rdtirﬁﬁ dﬂi‘l §t'8?6l 1289 acid cstéﬁtbéﬂngﬂém able

conpri ses .eas % .0 exturi zi ood prqduct
cont ai ni ngon hléltll‘{)l"%%ﬁiaﬁtﬁ 25 Raeesdchil STlewer el oy Dean oil Corhgy one
of cl ai nmsoffmRtires dPat leasthﬁvegeﬁb@é ofless for preserving the texture of a
food product containing a fat blend, characterized by incorporating

into the fat blend a texturizing agent conprising one or nore sterol
fatt ylaci d9esiTdesfat blendoacomndingstoaamyl ofiaof clainisd] @d8echavacterizedriasthat it

comprises only a minor portion of hardstock.

20. The fat blend according to any one of claims 16-19, characterized in that the
texturixing composition comprises substantially only texturizing agent.

20
21. The fat blend according to any one of claims 16-20, characterized in that the
liquid oil component comprises liquid vegetable oils such as rapeseed oil, sunflower
oil, soybean oil and comn oil or mixtures of at least two liquid vegetable oils.

25 22. The fat blend according to any one of claims 16-21, characterized in that the
texturizing agent comprises a mixture of at least one stanol fatty acid ester the fatty
acid part of the stanol fatty acid ester being derivable from liquid vegetable oils
such as rapeseed oil, sunflower oil, soybean oil, corn oil or mixtures of at least two
vegetable oils. '

30
23. The fat blend according to any one of claims 16-22, characterized in that the
texturizing composition is as defined in any one of claims 3, 6-10 and 13-15.

24. A food product containing a fat blend wherein the fat blend is as defined in
35 any one of claims 16-23.
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t hereof as repl acenent for at |east ﬁ;aP OIEET hasimaegdt ock in the fat

bl end. 15 WO 98/ %% A food product obtai nabfErLagen he process RETEWHDIH26.
28.° A process for inproving the nutritiona lth value of a food
pr oduct containing a fat blend, chggacterized by incorporating into
the fat blend a 20 texturizing agent conprising one or nore sterol fatty
acid esters, one or rfe st anol fatty acid esters or m xtures thereof
as a repl adener Prefesst of gugseryig ther textare’ of a fahgontaining food HEOM ehamd.

29. A procesgeriged b?dﬂ@ér@ﬁréﬁ)ﬁghﬁffeltﬁé f2f bRRAAY ’E@&hﬁzi?‘ gggnt%o A ‘3 He

aracterized by Jincor he f at

25 t t bl
bl endcgn i n%%?@ﬁ?%mg@gf‘eﬁﬁ?fsc%eppm% SEY éaw §$t§rfscﬂ>r mmyeSa hegeot

esters, onasareptaceniehafiod at least past dfthediaddastieirs tiy fariblénd. es thereof as a
repl acegent for at |least part of the hardstock in the fat blend. 30

30. The“use of one or nore sterol fatty acid esters, one or nore .stanol
fatty aci d26. A psecass for impmivingrthet nuterional and/ex thealthi vidue o€t fat RoAtaidhg

bilend or fqggd pro@KE! characterized by incorporating into the fat blend a texturizing agent
comprising one or more sterol fatty acid esters, one or more stanol fatty acid esters

or mixtures thereof as a replacement for at least part of the hardstock in the fat
10  blend.

27. A process for reducing the amount of absorbable fat of a fat containing food
product, characterized by incorporating into the fat blend a texturizing agent
comprising one or more sterol fatty acid esters, one or more stanol fatty acid esters

15 or mixtures thereof as a replacement for at least part of the hardstock in the fat
blend.
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