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ORy EAI ROSI TI ON CONTAI NI NG PHYTOSTEROL BACKGROUND OF THE | NVENTI ON

Fi e t He I nvention: The present invention relates to an oil and fat
corrp(ﬁltlon whi ch, when used in daily life simlarly to ordinary fats, can
| ower the bl ood chol esterol |level of a person having a high chol esterol
level. It further relates to a food, a drink and a pharmaceuti cal
preparation each containing the oil and fat conposition. Prior Arts:
Phytosterol is found to be an effective basic material to reduce a henal
(in blood) cholesterol. It is indPEfedFTIPNeget abl e seads. A usual, edible
vegetable oil includes about 0.1 to 1.0 wt.%of it. JP-A 10-179086 (EP-A
839 458) discloses food and drink in which phytosterol is soluble in oil
by adding a | arge anount of vitamn E and an emulsifier. JP-B 56-14087

~di scloses a procesSlf GR HTGAMPRFTEION CONTAINING HIY TORTERGIS conpri sing an
oily solvent being conpatible with a soy bean residue principally
conprising phytosterol. JP-B 6-59164 discloses use as a food additive of a
sterine-containing conposition of gel. type conpr|5|ng a lipophilic

emul sifier having an HLB BACKSROUNINOE THEIDavETIONr fat being liquid at a
normal tenperature. Those publicati ons di scl ose a di acyl gl ycerol as an

emul si fi erField®f thelhdeh@idt 1M [ 1 ~1 ~I ~VI I VI ~10~I1~ 1 *159159* 11111111111
VI b~ e et rerr rrrr *000001*

The present invention relates to an oil and fat composition which, when used in

daily life similarly to ordinary fats, can lower the blood cholesterol level of a person
having a high cholesterol level. It further relates to a food, a drink and a pharmaceutical

preparation each containing the oil and fat composition.

Phytosterol is found to be an effective basic material to reduce a hemal (in blood)
cholesterol. It is included in vegetable seads. A usual, edibie vegetable oil includes
about 0.1 to 1.0 wi.% of it.

JP-A 10-179086 (EP-A 839 458) discloses food and drink in which phytosterol is

- soluble in oil by adding a large amount of vitamin E and an emulsifier. JP-B 56-14087
discloses a process for preparing a filler for soft capsules comprising an oily solvent being
compatible with a soy bean rcsjduc principally comprising phytosterol. JP-B 6-59164
discloses use as a food additive of a sterine-containing composition of gel type comprising
a lipophilic emulsifier having an HLB of less than 8 and an oil or fat being liquid at a

normal temperature. Those publications disclose a diacylglycerol as an emulsifier. US
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of a corn fiber oil (about 73% of oil or fat, 6% of diacylglycerol, 4% of
free sterol, 14% of sterol ester) as an additive to supplenmentary food to
reduce chol esterol. W98/ 01461 di scl oses application to a nedicine of an
organic nmetal conplex obtained by reacting a trace anmount of a di- or nore
val ent nmetal ion being useful as a catalyst for netabolismand a trace
anount of 1,2-diglyceride with phytostetrol. The conpositions of the above
di scussed i { ; i ncl t S | ap . anpunt of

di acyl gl ycg{agﬁgs,%,%? fdgggit&éagﬁ{s? %?%\?ggge&é’ﬂ%%% PLRIEOGRL 6%, They i ncl ude

a large a i ] a food additive of water-including gel,
whi ch canntfm'ii)alé glgl}@ %rgﬁgtr?%sﬁf%‘leF[é?mq’sm?/‘i)(’f%éeplieﬁteaé? pR/aqditivs to suppienmytaryTioed obj ect

of the presgent. inyention i vj.de an oil and fat conposition which
| oner s t heﬁgﬁgg%? C&ﬁ@ftg@per‘gpbg@gﬁ dclogesappliestiomtn medicindofipn ccgrmicest er ol

| evel when | %ested jn dajly life simlarly to ordinary fats and is usable
wi t hout pog?eﬁag %‘?91%%‘51“&&?3’ Earigrriiangampyme af adic o, mére awiont, métaldbn BEOKI Ny,
etc. when conpared with general edible fats. It is to further provide a
phar meceut i6HP! 32&pavatiPbmetabisth 296 adracodmamnoii, DitigtyctAd: il phyesaaesi t i on.
The present inventors have found that an oil and fat conposition obtained
by dissol ving d&he ewwnositinnnef the gitoyt distussed|pribnare, fidveveQ HRluds kddEn@NQnOr Nor e
specific polyhydric alcohol/fatty acid esters and its use in a manner
simlar toasountedripcegiybirels tatféect dreimpenabhrabolesnbiad 2001 BRY S Blde o
concentration to be | owered, and acconplished the present invention. Wen a
phyt ost er ollargsamhnge st etntinBehd & foodial it G vesd8rPhd; ik hcelle 2
28/ 11 2006 TUE 14:45 FAX 67207998 004/ 034 for%g%%%égggg’%ﬂd%yaﬁﬂg%%e smal |
intestine taken eidhilagly ehfat sty ife. absorption into the body and

SUMMARY QOF THE INVENTION

The object of the present invention is toprovide an oil and fat co;xlposition which
lowers the blood ‘cholesterol level of a person having a high cholesterol level when
ingested in daily life similarly to ordinary fats and is usable without posing any problem
concerning appearance, flavor, heat cooking, etc. when compared with g‘éncral edible fats.
It is to further provide a pharmaceutical preparation, food or drink conta:ining the fat
composition.

The present inventors have found that an oil and fat composition obtained by
dissolving or containing a phytosterol in a fat comprising one or more specific polyhydric
alcohol/fatty acid esters and its use in a manner similar to ordinary edible fats that epables
a blood cholesterol concentration to be lowered, and accomplished the present invention.

When a phytosterol is ingested together with cholesterol competitive micelle



t ht&s' 11 Gaes T¥thaé4 Bhoddx eAtl78%t erol level . It is therefore inportant thaddoFigess
hei ghtening the mcelle formation by a phytosterol in the small intestine,
t he phytosterol be dissolved in a fat to be ingested. The co-inventors of

t he application have studi ed these points and found that, when phytosterol
is dissolved or dispersed in oil or fat including a |arge anmount of a

di acyl gl ycerol, in particular diacylglycerols principally conprising a

1, 3-diacyl gl ycerol which is recognized to inhibit in effect accurnul ation

of body fa qWVAL n. havin been crystallized, can be easily
di ssl oved ?oﬁmgﬁ%y&gﬁggﬁf F’gﬁg‘é‘é“%he ® 8?/%6’1‘38‘1“‘%/028'?508’%‘0@ irep theprdy padyent i on

provi des a i fat .c sition conprising an oil or fat conprising 15
Wt . % or no?lélg)g):‘weg{h ibgoc?f/l |°§ﬁr’[§52°éPlf;‘FV%nd“ f.téer?fBI"Z@P%?m/&lm fop heigkssning tie,

di ssol ved gﬁaﬂgkgggnsqg,i the fat and oil. The anount of the

di acyl gl ycorSl P %7 4 Phyfostern! ik smalh éestine; BipnphBtosterodBe dissobed pr ef er abl y
from 30 toﬁ$f wt.. % gnre preferably from55 to 95 w.% sepecifically
preferably OXhiBEFSES 95 wt. % The anount of phyt osterol may range from
1.2 to 10 m.% Breferably from1l.2 to less than 5 wt.% nore preferably
from1.2 to 4.7 hqEo-Ryenteds of fgapplicatiorpraye studisd tieseqicintoand fatndaaP@Eéd i on,
being lightly colored, conprising an oil or fat conprising 80 wt.% or nore
of a di acyPijitgassplds disssbtediondigpdssedtiy dit of farinolgdibgh ergiginowt bSa di stilling the
hydrol yzati on product to produce fatty acids and glycerin and esterifying
themin t hdiagiglyenaleinghrtmnladiagyigyceaidpthcifally Gomtise a%,@-ﬁia@ﬂéiy@&%ﬁr ol,

di ssolved or dispersed in the fat ‘and oil. The anpunt ‘of phytosterol of

t he conposwhichis mengnized geinhibit aneflcORciBuldbnis by i, %Bgaﬁabx ebdR 05 to
less than 5 wt.% nore preferably fromO0.05 3 28/ 11 2006 TUE 14: 45°FAX
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of the free to the ester of the phytosterol
The invention providgs an oil or fat composition comprising an oil or fat comprising

15 wt.% or more of a diacylglyeerol and 1.2 to 20 wt.% of phytosterol, dissolved or

dispersed in the fat and 0il. The amount of the diacylglycerol of the oil .or fat may range
from 15 to 95 wt.%, preferably from l30 to 95 wt.%, more preferably from 55 to 95 wt.%,
sepecifically preferably from 80 to 95 wt.%. The amount of phytosterol may range from
1.2 to 10 wt.%, preferably from 1.2 to less than 5 wt.%, more preferably from 1;2 to 4.7
wt. %. |
The invention provides an oil or fat composition, being lightly colored, comprising an
oil or fat comprising 80 wt.% or more of a diacylglycerol, obtained by hydrolyzing fats and
oils, distilling the hydrolyzation product to produce fatty acids and glycerin and esterifying
them in the presence of an enzyme, and 0.05 to 20 wt.% of phytosterol, dissolved or
dispersed in the fat and oil. The amount of phytosterol of the composition may range

from 0.05 to 10 wt.%, preferably from 0.05 to less than 5 wt.%, more preferably from 0.05



i s2qnefesaiplin 10:435 Fox empu7e9s The fatty acids conprised by the diacyl gléessreis
preferably include 55 wt.% or nore of unsaturated. fatty acids, nore
preferably 70 wt.% or nore. Specifically it is preferably conposed of 20
to 65 wt.%of oleic acic and 15 to 65 w.%of Ilinoleic acid. The invention
provi des a table cooking oil ,conprising an oil or fat conposition as
defined above, a food product: incl udi ng the oi ' or fat conposition as
defined above, a hemal (blood) chol esterol-reducing pharmaceuti cal
preparati OQoiél':}%lr u}ii ng the oil or fat conposition as defined above, an oil
or fat-proces‘seof' food product 3 to 95 wt.%of oil or fat conprising 15
wt. % or nore of ) gi c‘yl ﬂl cerol and 1 to 20 wt.% of phytosterol. and a
bever age produdf % ﬁg‘? 1SRG BPraposihonsy a ftionf He frgs tothe eter 9fshe phutsterali ng 15
wt. % or nor.e O{;f Z‘Sgi'acyl glycerol and 0.2 to 1 wt.% of phytosterol. The

i nventi on. HPEFFRes0 4 Sonerenetidatvicidscamprisng by thediatylginekd pteferablyval ue
conprising admnistering the oil or fat conposition as defined above to a
per son and W@wes Wi er mpte of unsatiratedbiapp atids, ororapeitebiyEivieh ov mofor

manuf acturing a hemal chol esterol -reducing pharnmaceutical preparation.

Si nce such Sweeigallyliyis prefirably sommntddii?@do bhwa % eftoldinadnammsuabs ok %6 % by
wei ght or |larger inprove solubility of a phytosterol in particular as
shown in tHeoleesidcisvi ng Table 1, they can be incorporated into a fat in an
anount of 15 % by weight or larger, preferably 30 % by wei ght or |arger,
mor e pref er abl yTHsSnvintion previddsta tatile bavkgloil apashabh i by fof @nadbiion 80 % by
wei ght. Wien a | arger anmount of diacylglycerol is used in conbination with

4 28111 20QHkfidddabbds, 4FodiplodulZRd98i8: HRQAR) 83 4omPokiRi8 iinedabSHNEr gi Sti C
effect on lipid netabolismis expected. However, it is preferred that the

fllhgczl g'mgg?f;?‘aﬁﬁb“’?g’s‘?ﬁ%g%%‘?%ﬁi?% gﬁﬁmfaéeuﬂé%ﬁ pfBEAtiod 8LdRR thddor Wi 9t from
composition as defined above, an oil or fat-processed food product 3 to 95 wt.% of oil or
fat comprising 15 wt.% or more of a diacylglycerol and 1 to 20 wt.% of i:hytostcrol and a
beverage product .comprising 0.2 to 10 wt.% of an oil or fat comprising 15 wt.% or more of
a diacylglycerol and 0.2 to 1 wt.% of phy.tosterol.

The invention provides also a method of reducing a hemal cholesterol value
comprising administering the oil or fat composition as defined above to a person and use of
the oil or fat composition as defined above for manufacturing a hemal cholesterol-reducing
pharmaceutical preparation.

Since such diacylglycerols as contained in a fat in an amount of 15 % by weight or
larger improve solubility of a phytosterol in particular as shown in the following Table 1,
they can be incorporated into a fat in an amount of 15 % by weight or larger, preferably

30 % by weight or larger, more preferably 55 % by weight or larger, especially preferably

80 % by weight. 'When a larger amount of diacylglycerol is used in combination with



D zeyl ghsecevrol &£ 4suiFhalelk®7é®r use in this invention are those in whiclgadogeoss
constituent fatty acids conprise CB 22 saturated fatty acids or
unsaturated fatty acids. Since the oil and fat conposition of this

i avention can be used simlarly to generally edible fats, it is preferred
to use diacylglycerols in which at | east 55% by wei ght, nore preferable at

| east 70% by weight, of the constituent fatty acids are accounted for by
unsaturated fatty acids. A larger proportion of the diacylglycerols having

such unsat j . Al iquid at | east at human body

t enper aturg?ﬁ\xf\ﬁ%?{ég%%r% %ggg(%g)# Elsgbdlarpgﬁqoixﬁrﬂé%"t"pﬁ‘ftﬁ ibutable to the

di ssol ution of t ast er ol n.he expected, In particular, unsaturated
fatty acids coﬁﬁggyee& lglfs pﬁeger{cg%a%db?e CEARLS bsfusesd 1B ap emepnt ofpek mMBet 0 65 %
by weight of Lipaleic acid are preferable. The diacyl gl ycerol can be

obtai ned b a{% %Q‘?wvt‘%"ﬂ%f&ff@m‘Pwmjpg}ﬁt%ficr)st@ﬁrfmanm-th glycerin or (2)
esterifying an Latty acid wth glycerin. These reactions may be effected

ei ther ~cheni caPraFYIYEFOls SeaARledRT & in tisdnyestiomére shosainkahich thetcadstinehkal i ne
earth netal or  enzymatically. A diacylglycerol having an industrially high
purity can ¥ ids capRmes marUTatedtfaiteatidstoy uf@iurdttefasn agidat iStncevlichwitaridecause
(1) the chem cal nethod .easily degrades quality of the oil or fat such as
col oring. fatspmpesition of hislinwéntian naTbdused timilanplegerRais agblartgilis or fat at
250 to 260 C and distilling the deconposition product, Q a parti al

hydr ol ysi s pprfotidde usshliatylghdetols in S/hdB/al 1ba? G6% bTWheighth: e GAYe B AAORB
D07/ 034 steam deconposing an oil or fat at 200 to 240 or (B a parti al

hydrol ysi s 7pdguedightaiftizi doaditiyt tieg asBost BetodRe®idk b9 ﬁnsfaﬁatratp%falﬁg a8BZymati c

met hod at 20 to 70 C may be used as the starting fatty aci any met hod,

20 to 80 parhsgebyropertighss (¥ diweyl@fcerdls RASRMuCH ShsddihidddhiSadil oG AL OF OF |
and fat so as to conduct deconposition reaction. . :

liquid at least at human body temperature, whereby a lipid metabolism éffect_ attributable to

the dissolution of a phytosterol can be expected. In particular, unsaturated fatty acids

composed of 20 to 65 % by weight of oleic acid and 15 to 65 % by weight of linoleic acid

are preferable.

The diacylglycerol can be obtained by (1) interesterifying an oil or fat with glycerin
or (2) esterifying an fatty acid with glycerin. These reactions may be effected either
chemically with a hydroxide catalyst of an alkali metal, alkaline eérth metal or
enzymatically.

A diacylglycerol having an industrially high purity can be preferably manufactured
by (2) the en;ymatic method because (1) the chemical method easily degrades quality of
the oil or fat such as coloring.

@D An fatty acid obtained by steam—decorﬁposing an oil or fat at 250 to 260 C

and distilling the decomposition product, @ a partial hydrolysis product obtained by



Theésflat2096 &bt Ak r#€d Fukhi63207898 can be esterified in the presence of a 1-igoo7/034
3-position- selective |ipase under dehydration to obtain a diacylglycerol
(conprising less than 20 w.% of triglycerides and less than 5 wt. % of
nonogl ycerides), having a high purity of 80 wt.% or nore, being lightly
colored, with a little change in color (having a value of 10R+Y of 20 or

| ess accordi ng Lovi bond Method). The oil or fat for use in this invention
is not particularly limted as long as it is a generally edible oil or
fat. Exanpl thereof. i ncl yude_natural anipmal and vegetable oils and fats
and pr ocesgg%“i‘%foénpc%‘tnﬁiaﬂ8 i P‘b?ﬁzbﬂé%%‘mt ﬁfgﬂ@ %Paéhgé%ﬁrélryisi‘sip@(aiuicbn,

hydr ogenat i gn dLr ctionation, etc. Preferably used are vegetable oils such
as soybean %81 éﬁ@g@w% an oil ¢rifatdyian gAzymatic method ab?20 to 7n® padyrbeoi | and
processed fats obtained therefrom The phytosterol for use in the present

i nvent i on PEedAgthestatingtaituadig | Inviny erpthodPRGeto@0mes exaeiphtast wiake tseified ncl ude
a -sitosterol, /3 -sitosterol, stignmasterol, ergosterol, canpesterol, a
_si t ost anolt© 100parts by weighhefloil aud fysmat tamohducodeomesdsivalreacaye| oar t enol , et c.
and their fatty acid esters, ferulic acid ester, cinnam c acid ester,

gl ycosi des, andThhfatty okteined thistvaey qan bs exdrifled etk bfenct BLa 2TBLMALIISE- t he
phytosterol dissolved in the oil and fat conposition is not particularly
limited as stlotiye fipaseundes dehydeatioh ssevtaied datakRcerbl (06t 1S4:ARAPY) A2, Of
inparting a better cholesterol |owering effect than generally edible fats,

the amouniof ofglichedelayd lesd t@aD$ welPSEFMOABE yéaRidbd) ehaQin aahf'%ci. i af@g%mﬁ tion is
1.2% by weight or 6 28/ 11 2006 TUE 14: 4 "EAX 67507838 Ijl\/ooys 034 T arger,

pre&ferabl y o2mdfé baingkgigltcoRted, #itH & it rahl: 0 . or
| D hersor ey e R PLEAR GRte &l MORG ol

| arger. The upper limt thereof nmay be

particul ar ofRks 4608:@ink1A0ibAnd MeMoae Twenty wt.%or less, preferably 10
wt.%or |less, of phytosterol is useful, which can be re-dissolved by being

by bei ng. heat ed Toonoar Oprsh BEREIALLE B oY S Bl iinyted Sihonedt G5 er of and
generally edible oil or fat. Examples thereof include natural animal and vegetable oils
and fats and processed fats obtained from.these through transesterification, hydrogenation,
fractionation, etc. Preferably used are vegetable oils such as soybean oil, rapeseed oil,
rice bran oil, corn oil, and palm oil and processed fats obtained therefrom.

The phytpsterol for use in the present invention is not particularly limited.
Preferred examples thereof include @ -sitosterol, f3 -sitosterol, stigmasterol, ergosterol,
campesterol, @ -sitostanol, B-sitostanol, stigmastanol, campestanol, cycloartenol, etc.

- and their fatty acid esters, ferulic acid ester, cinnamic acid ester, glycosides, and the like.

In the present invention, the amount of the phytosterol dissolved in the oil and fat
composition is not particularly limited as long as it is in a dissolved state. From the

standpoint of imparting a better cholesterol lowering effect than generally edible fats, the

amount of the phytosterol dissolved in the oil and fat composition is 1.2% by weight or



t h&iy 1ha290& VG df fi6e FARMEA24TPRLi pi tating crystals during storage. As shdésps /034
above, the diacyl glycerol (conprising less than 20 wt.% of triglycerides
and less than 5 wt. % of nonogl ycerides) can be obtained with a high purity
of- 80 wt.% or nore, being lightly colored with a little change in col or by
using an fatty acid obtained by steam deconposing an oil or fat at 250 to
260 C and distilling the deconposition product. In this nethod, however,
phyt osterol, which was included in an anmount of about 0.05 to about 1.0

w.%in th i n i nd f will be | ost because of using the fatty
acid whi cﬁargé?%%%fal%pﬁa%% Y Wﬁlgg‘gﬂ‘p@ﬁ‘i’ OFF RUBISTPISE- 1 by iecrgbaordpsgey | gl ycer ol
has a decreased g‘m)ugt a%f q)yt osterol and for this reason it provides an
inferior chéf88RY Gty i“??@ SPFAETROLY dess thar S Ma e imparti¢ularmot hate thair b t he
Vi ewpoi nt whgre,lthe | ost phytosterol is supplenented and the effect to
reduce t he Wiefral DEHbY Wetoer diss.ipeeiprabln 4@ 8t % ortless sof phpipsgtsretiistubsettl, hizhanount  of
phytosterol dissolved in the oil or fat conposition be 0.05 w.% or nore.
As” phyt ost &fbbe terlissplypd eyreaing heated afqueda bwrear dgd vantesmee esent atet Bkes f r om
usual food products because a smaller anpunt of the supplenented one is
suf fi ci ent been dissbbied by heing beatrides b ook faectsposiGionBrRNANIgSBiadylk e Okad OF f at
including 80 w.%or nore of a diacyl glycerol the free phytosterol is

conpl et el y tsolhabbaidifiedavth preipltatingp@tad! dukigg btbragh) anount of 7 28/ 11 2006 TUE
14: 47 FAX 67207998 Q09/034 up to 4,7 w.% w th which an inproved effect

to reduce chol eskehdin itoveXpastiUelydsrdlMontdishie Vs WRA LD bt to
supplenent is preferred to haved?ag?’ati g&oofﬂ?tshg fsr ee tg tt%g&fatg?é,?&?dg? 0. 25

or mpre. | tand Rsegaies vk Rst iR gt ehy 686 iR Al Qﬁgh @9&}%?'86 Qe Ly by
| d gPycer |y

cheni cal interesterification of an’oil or fat an n s easi

Lovi bond Mt hd . Eoen SRrtd pIEYLIR chimp Uiordly wHhedh SO GBS, ©
excess of RRARMHYGRFdsHEIn o oflh? bi I50G8QHC Qha bkeinhD felde&Snplistion P& | OST
product. In this method, however, phytosterol, which was included in an amount of about
0.05 to about 1.0 wt.% in the starting oil and fat, will be lost because of using the fatty acid
which is distillable. A composition comprising such a diacyl glycerol has a decreased
amount of phytosterol and for this reason it provides an inferior cholestrbl-reducing effect
to the natural oil or fat,

From the viewpoint where the lost phytosterol is supplemented and the effect to
reduce the hemal cholesterol is pfoduccd, it is proposed that the amount of phytosterol
dissolved in the oil or fat composition be 0.05 wt.% or more.

As phytosterol to supplement, the free one is advantageous to take from usual food
products because a smaller amount of the supplemented one is sufficient to effect the

cholestrol-reducing mechanism. In an oil or fat including 80 wt.% or more of a diacyl

glycerol the free phytosterol is completely soluble at a normal temperature in an amount of



anes/iheoeli A/ 14:gF yFe¥ 6F20%P98 have a ratio of the free to the ester ofdo@ges
than 0.25. The oil or fat conposition of the invention is suitable to a
tabl e cooking oil in use. Fromthe standpoint of providing a fat usable
equally to generally edible fats, the oil and fat conposition of the
present invention preferably has a snoke point of 170C or higher. The
content of nonoacyl glycerols in the fat conposition is preferably 2% by

wei ght or lower, nore preferably 1.5% by weight or lower. Further, an
antioxidan% is42r?f ra&héﬂaﬂﬁfd to the oil and fat conposition of the
present i nv8N Fo% ¥ improved ekieet to reduve shotesterpl is brepeptad.pdSem of
storage stahility and flavor stability, as in the case of generally edible
fats. The HEVEYPRMROYsITA fugpplemerippietsasd tortavor ratiorof thvefrdees theseteect ed
anong natural antioxidants, tocopherol, tocotrienol, ascorbyl palmtate,
ascor byl s©b8rapemosHTIt igpdded gabihip Histylgyckso! obtained conventienallp be tiduaibdly

conpri ses one or nore nenbers sel ected anpbng natural antioxidants,

t ocopher ol ntere¥erifqatenef anadloo f4ahd giaterintint=sily plroalab ol dddrds othefsChavilpe Oi |
and fat conposition of the present invention can be used simlarly to
general | y @dialyeef ¥ dsmemdcdoatisg @ridvivendMettiot ddohsrisig 163t ik 949586 f 0ods.

For exanple, it is wusable in OWtype fat-processed foods such as dri nks,

desserts, ipbpogteroRMSWhealr eéa396E mEnogBitdrided QQﬁstﬂ_lleonlitl‘Ef gt?thg Ae @\?}f%ﬁ??@
e y

1010/ 034 toppings, mayonnai ses, and sauces for gri neat ; pe

f at - pr ocesanditbaddgl Syteivl a6l hARLIRTJ G198 B0 IRTLRASH .RRGeSsed fat foods
such as peanut butters, fryings, and baking shortenings; processed foods

such; as pot at o Thi &S or BNAHH0SAKESS hERETion SORKLAS 1o LB ooBlE2AS 2N
chocol ates; and ot her foods Thcl Udi ng ﬁgll?n%oﬁhmgto 2 ﬁggo%l%ne%mﬁ@éltse'

a
ery m xes,” proce

products, |1 ozRue LaRkoROtbISREE LA, ol B Ahad PENEHLShA © s

. ¢
the oil and fat conposition o resent 1

Pg EF;?O' et reagma@ cSth5RRoR ok B8 phder A ehRnBrQErafly GPS YhSie oud 3F 1 7RIS

higher. The content of monoacylglycerols in the fat composition is preferably 2% by
weight or lower, more preferably 1.5% by wéight or lower.

Further, an antioxidant is preferably added to the oil and fat composition of the
present invention in an amount of 50 to 2,000 ppm for tﬁe purposes of storage stability and
flavor stability, as in the case of generally edible fats. The antioxidant prefe_rably
comprises one or more members selected among natural antioxidants, tocopherol,
tocotrienol, ascbrbyl palmitate, ascorbyl stearate, BHT, BHA, phospholipids, etc. It more
preferably comprises one or more members selected among natural antioxidants,
tocopherol, tocotrienol, ascorbyl palmitate, phospholipids, etc.

The oil and fat composition of the present invention can be used similarly to
generally .cdible oils and fats and is applicable to fat-processed foods. For example, it is

usable in O/W type fat-processed foods such as drinks, desserts, ice creams, dressings,



gr.atdl 806 dHndy: 47orFAlSEER 79yt ost erol increases the effect to reduce BPiPgops
chol esterol by being dissolved in a diacylglycerol. It is noted that the -
di acyl gl ycerol increases the effect to reduce blood cholesterol in case
phyt osterol exists in food, not being dissolved therein. The lipid

i ngredients of such a food include 15 w.% or nore of a diacylglycerol and
phyt osterol as co-conponent, which nmakes a food to reduce a bl ood

chol esterol level. In the lipid ingredients of food, a weight ratio of a

di acyl gl yc erol _may. ra fro .5 to 200, preferably from
10 to 200, %ﬁﬁlr“ég’g?@@é*?aiﬁvn?ﬁ%ﬁ?syfar %‘gg%tia‘; %&W,ﬂﬁ%m@%ﬁd fpedsisualsas t o 60.
The oil or Aaatari%gr?ﬁg ti%n of t%ﬁI;,ef invention will be bel ow explained in
detai | s ab8UTE* AHpinE SREREnPPESSH ffifpodsifuchy aspepnup brttese frygo dngbadegt . I n t he
oil or fat-processed food _ product of the invention, an amount of oil and
fat of th&FEBEREHPERRFGESEd faodpiush ay paseo chips, apagh calesrpakest cooBBs\ptiesdo and t hat
of phytosterol is preferred to range froml1l to 20 wt.% The anount of the
di acyl gl ygEﬁa@ﬂ: aps} Chogelatgs: [ang pert faedsiragiudieg bakryviixes, processedameappefdactapl y
range from15 to 95 wt.% nore preferably from30 to 95 9 28/11 2006 TUE
14: 47 FAX &rpparaptsges soifigze8foods.. % in particul ar preferably from55 to 95
wt.% nost preferably from80 to 95 wt.% The oil or fat-processed food
product may be Priegsy peferyd wiss tlewilngd 6t cothsqRicion the ppaydt oste8hi®d asian 0i | or
fat and adding it, alternatively adding phytosterol separately fromoil or

fat. In théyposhelasteremid prepaition ar thé &irmf @eeSaRIsz@0chaRE MG I mbiged Pr OCeSsed
food product of a mxture of the above shown oil or fat conposition and

ot her food gretles,icahdysprdrdfie following is exenplified as the other food
materials. a) edible oil or fat

Phytosterol increases the effect to reduce blood cholesterol by being dissolved in a
' diacylglycerol. It is noted that the diacylglycerol increases the effect to reduce blood
cholesterol in case phytosterol exists in food, not being dissolved fhcreiﬁ. The lipid
ingredients of such a food include 15 wt.% or more of a diacylglycerol and phytosterol as
co-component, which makes a food to reduce a blood cholesterol level. In the lipid
ingredients of food, a weight ratio of a diacylglycerol to phytosterol may: range from 0.5 to
200, preferably from 10 to 200, more preferably from 12 to 100, most preferably from 15
to 60.
_The oil or fat composition of the invention will be below explained in details about

application to an oil and fat-processed food product.

In the oil or fat-processed food product of the invention, an amount of oil and fat of
the food product is preferred to range from 3 to 95 wt.% and that of phytosterol is preferred
to range from 1 to 20 wt.%. The amount of the diacyl glycerol of the oil and fat may be

15 wt.% or more, preferably range from 15 to 95 wt.%, more preferably from 30 to 95



eaedriecioid eumink: s0r FAmte7sdTO9NN above b) enulsifier proteins such as edggoii/o3s
- protein, soy bean protein, nmlk protein, protein separated from these
proteins, protein such as (partial) deconposition products of these
proteins, sucrose fatty acid ester, sorbitan fatty acid ester, glycerin
fatty acid nono-ester, lecithin or an enzymaic deconposition product
thereof. c¢) thickener thickening pol ysaccharides such as xant hane gum

gel l an gum guar gum carageenan, pectine and Tragacanth gum and starches
d) savorer such as table salt, sugar, vinegar and seasoning e€) aroma such
as spice aWi% MRpgiculay prefrablndsem gua?ﬁ wi.Gx ingstrprefenably fms 8bodSvar%l and

nat ural anti-oxi dant conponetnts. Preferable preparations are bel ow shown
about oil or f abhemiloséapeatessodtbogporiucttmayfbe ptépat8/by HisROOmg DEspedsidg FAX
67207998 012/034 the invention. (1) acidic oil or fat-processed food
product of pitdstarel-invadl er fat grgeadding éf alermiivéli eddingd phykaseol sepaiigy a@uesius phase;
20/ 80 - 80/20 (preferably 25/75 - 75/25) an anmount of diacyl glycerol per
the oil andrfhmat of the oil phase; 15-95 wt.% (preferably 55-95 wt.% an
anount of phytosterol; 1-8 w.% (preferably 2-5 w.% an anount of the

ng,H) sifier; 0.Om thinPentibn e (ofllo2 bR HARESePfobd Brodhict™d a pioEbssear fBod Bﬂ’oﬁlflcft‘ LRbl Yy
a mixture of the above shown oil or fat composition and other food material(s). The
following is exemplified as the other food materials.
a) edible oil or fat
each edible oil or fat shown above
b) emulsifier
proteins such as egg protein, soy bean protein, milk protein, protéin separated from
these proteins, protein such as (partial) decomposition products of these proteins, sucrose
fatty acid ester, sorbitan fatty acid ester, glycerin fatty acid mono-ester, lecithin or an

enzymaic decomposition product thereof.

) thickener

thickening polysaccharides such as xanthane gum, gellan gum, guar gum,

carageenan, pectine and Tragacanth gum and starches

d)  savorer such as table salt, sugar, vinegar and seasoning

e) aroma such as spice and flavor

1)) colorant

g) anti-oxidant such as tocopherol and natural anti-oxidant componetnts.

Preferable preparations are below shown about oil or fat-processed food product of

10



TheéspBH 208h Toe 1adisusne 7987k edi bl e vi negar, an organi c acid such as dépri/ess
acid (or a salt thereof), a souring agent such as |enon juice. Using the
above shown nmaterials, preparations such as dressing and nayonnai se, of
the oil-in-water type, acidic, oil or fat- processed food product, can be
made conventionally, having the effect to reduce blood cholesterol and no
prolemin appearance, flavor and feeling in taste. (2) plastic oil or
fat-processed food product of water-in-oil type a ratio of the oil phase to
t he aqueou phase 90/ 10 - 50/50 (preferably 80/20 - 65/35) an armunt of

di acyl gl yi’g rof° B‘@} the oil and fat of the oil phase; 15-90 w.

(preferably, 55-90 w an amount of phytosterol; 1-7 wt. %(preferably 2-5
w.9% the klﬂél t i FflineR ﬂ'cfame?q&i@déWd ppdichef kintwaterdipe phase; 20-50 C
(preferably 20-40 C) It is preferred that the phytosterol of the product
has nearly a si%®&tigpfthe s phasaio theaquedds [HBe] 20/20080/TVfprdfétabB F5A% -67207998
10013/ 034 u mof needle-like crystals derived fromthe phytosterol (5 or

| ess per 1882&rystals) and the nelting point of the needie-like crystals
derived fromthe phytosterol is not nore than 40 t. Using the above shown

material s, ‘preparatduonst dacghglaerdlpege bid ami et SRAEGHphaS; 1518 wt\@gt er-in-oil
type, plastic, oil or fat-processed food product, can be made

convent i on@réfygablyfﬁéwmg%he effect to reduce bl ood chol esterol and no
problemin feeling in taste and speadability. (3) potable, oil or

fat - processed famindmho@f?mytoét@iol 108 wi, %t(BRfé?Eb‘}Xé%%t pl enent) an anmount of
oil and fat; 3-30 wt.% (preferably 3 unt of diacyl glycerol
per t he oil- andad a%ﬁounﬂ&f‘t@éezﬂms&{%rg 805 s @pl%y(pge?er?u?y 0.1-3 wt. %)
pH 2-6 (preferably 3-5)
The PH can be adjusted with edible vinegar, an organic acid such as citric acid (ora
salt thereof), a souring agent such as lemon juice. Using the above shown materials,
preparations such as dressing and mayonnaise, of the oil-in-water type, afcidic, oil or fat-
processed food product, can be made conventionally, having the effect to reduce blood
cholesterol and no prolem in appearance, flavor and feeling in taste.
(2)  plastic oil or fat-processed food product of water-in-oil type
a ratio of the oil phase to the aqueous phase; 90/10 - 50/50 (preferably 80720 -
65/35)

an amount of diacyl glycerol per the oil and fat of the oil phase; 15-90 wt.%

(preferably 55-90 wt.%)

an amount of phytosterol; 1-7 wt.% (preferably 2-5 wt.%)
the melting point of the oil or fat of the oil phase; 20-50 °C (preferably 20-40 )

It is preferred that the phytosterol of the product has nearly a size of less than 100

11



W 28411 A0 FERIY : 46f Hakyeresmses ol ; 1-20 wt. % (preferably 5-20 wt. % sudépia/oss
40-90 wt. % bl owi ng agent; 0-20 wt. % Sugar such sucrose, glucose, naltose
and fructose, a blowi ng agent such as a swelling agent such as sodi um

bi carbonate and an acidic agent such as tartaric acid, fumaric acid and
citric acid are used. Using the above shown materials, preparations such as
tabl ets, candies and gunmy, of the potable oil or fat-processed food
product, can be nade conventionally, having the effect to reduce bl ood

chol est er ol ag hkngigro erté in nmouth is inproved in particular by
adding a bl 6% d’egﬁ% y#§ls gerive fromghe phitesteaoli(g oblessarea R0 arstl8)ahd tiR006 TUE
14: 48 FAX 67 07998 \%? 4/ 034 an anmount of oil and fat; 0.2-10 wt. %

(pr ef er abl yPG"IE AQpL eedl¢rlikmestivials ddrived &omlthephytmrend! ipmot nidsethan| and f at ;
15-95 wt. @@@ anount of phytosterol; 0.2-1 w.% sugar; 5-20 wt.%

t hi ckeni ng |I|zer 0.05-2 wt.% (5) baked cookie an anount of oil and
fat; 10-40 wt.%‘} preferably 20-35 wt.9% an anount of diacyl glycerol per

the oil and f at Usigtighabaye Slbowamaa&mlsnprem‘rat[ﬂﬂyﬁmtag hﬁ{' arlﬂ’agcpsﬁf‘éad 7Bt the
(preferably 1-1_5\/\/t % flour; 20-40 wt. % sugar; 5g
water-1n-0il type, plastic, oil or fat-processed food product, can be made'convennonally,
having the effect to reduce blood cholesterol and no problem in feeling in taste and
speadability.
(3)  potable, oil or fat-processed food product (oil or fat-processed supplement)

an amount of oil and fat; 3-30 wt.% (preferably 3-20 wt.%)

an amount of diacylglycerol per the oil and fat; 15-95 wt.% (preférably 25-95
wt. %) |

an amount of phytosterol; 1-20 wt.% (preferably 5-20 wt.%)

sugar; 40-90 wt. %

blowing agent; 0-20 wt. %

Sugar such sucrose, glucose, maltose and fructose, a blowing agent such as a
swelling agent such as sodium bicarbonate and an acidic agent sﬁch as tartaric acid,
fumaric acid and citric acid are used.

Using the above shown materials, preparations such as tablets, candies and gummy,
of the potable oil or fat-processed food product, can be made conventionally, having the
effect to reduce blood cholesterol. The melting property in mouth is improved in
particular by-adding a blowing agent.

(4)  oil or fat-including beverage

12



eg§s/15-2206 AE 0 t48bl RaX $gR97999. 1-0. 5 w . % baki ng powder; 0-1 wt.% Exdéplesss
In the Exanples, the references to percentage are based on wei ght unl ess
otherwi se indicated. [Preparation of Diacylglycerols] Twenty grans of a
commercial |ipase preparation which was an i mobilized |ipase having the
1, 3-position selectivity ("Li pozyne 3A"; trade nanme manufactured by Novo

I ndustri A S.) was mxed with 100 g of fatty acids obtai ned by deconposi ng
rapeseed oil 13 28/ 11 2006 TUE 14:49 FAX 67207998 L 015/034 (fatty acid
conposi tion: 3. 9% of palmitic acid, 1.7%of stearic acid, 57.0%of oleic
acid, 21.9% of [3P3BIOEROL gdped fakQel- 10wR%(pfeferabipd.éDwvt &) d) and 15 g of

gl ycerol The m xture was reacted at 45C for 6 hours while the inside of
the system was K&gmonat of disedghyueerol pdr the oihandidatatses wt.@.  The | i pase
preparation was separated fromthe resultant reaction mxture by
filtration, *and annmeanitod ghftesteryl; A2t ldst.4nd nonoacyl gl ycerol s were separ at ed
by nolecular distillation to give 72g of purified diacylglycerols
(Prepared Sanpl eugar; S-B0epsr ed Sanple 1 was an esterification conposition
of 0.7 % of nonoacyl gl ycerol, 89.8 % of diacylglycerol and 9.5 % of

tiacyl gl ycerol . thickdnig stabiizer; 00682 wr.9¢ val ue, determned by the Lovibond
met hod) of 16 and phytosterol content of O % The esterification -
conposi ti onsyas vared db3gid by silylating each sanple with an
ester-silylating agent (e.g., Silylating Agent TH, trade name nmanufactured

by Kanto Chenm GalanoustBsgament: 1 I lylation product with a
gas chromat ogr aph eaw pped vmthb‘t@?gp?lg g@?hlgezl(ﬁs‘%@ , DBTM 1; trade

nar_T.E:} manuf act ur eg Jhudk d%dw:yl%'f%erol per the oil and fat; 15-95 wt.%

an amount of phytostefol; 1-20 wt.% (preferably 1-15 wt.%)
flour; 20-40 wt.%

sugar; 5-25 wt.%

egg; 5-20 wt.%

table salt; 0.1-0.5 wt.%

baking powder; 0-1 wt.%

Examples

In the Examples, the references to percentage are based on weight unless otherwise

indicated.
[Preparation of Diacylglycerols]

Twenty grams of a commercial lipase preparation which was an immobilized lipase
having the 1,3-position selectivity ("Lipozyme 3A"; trade name manufactured by Novo

Industri A.S.) was mixed with 100 g of fatty acids obtained by decomposing rapeseed oil

13



havdng 2004 [Terre4149niFaRte7eaToget ect or, and determ ning the conposition fl@er o34
the retention tines and peak area ratios. 5 % of a phytosterol
("Phytosterol"; trade name manufactured by Tama Biochem stry) was added to
a -mxture of Prepared Sanple 1 and purified rapeseed oil which had been
changed in diacyl gl ycerol concentration. The obtai ned. m xture was heated
and nelted, then cooled at 5 C. In one week, precipitating phytosterol
crystals were filtrated by a filter having a pore size of 0.45 Jimand the
anount of the di ssol ved gtosterol inthe filtrate |liquid was neasured by
gas chr omat(@ﬁi" apifl ﬁomP@E‘tﬂnfé % palsiimacid, 4. 70abl steatic aitl, 5750% of @dicfacidm Tabl e 1
t hat sol ubi f ytosterol increases drastically 14 28/ 11 2006 TUE

14: 49 FAX @i?@y 9@810??1@%1 ok 1B ef tineendé acig)lagh 1.5 gobklycant eMhe miaeeds 15 %
Table 1 Diacyl glycerol content 0 10 15 20 30 Anount of dissolved 0.50
0.56 1.19 2vayzeagtedgt 435MfonEharowhifedaeisids ofitht eysdentivds Kphmalpréssive oEsanpl es 1
to 3 Prepared Sanple 1 was added to purified rapeseed oil to prepare fats

cont ai ni ng renHg abjohuts:| JThe dipaselpeeparativavhOstparaed GOR thetds @RSt refdtioh RS ksurd

_phytosterol ("Phytosterol"; trade nanme manufactured by Tama Bi ochem stry)
“was di ssol \gdiltraiog] anel vaidatttdratty aoiposidhebadyl 1&&&%&9% sé;)atat&l by hdlecular
conposition B (Exanple 2), oil/fat conposition C ( 3; “containing no

purified rajesletsh ©igive, 7280 plrEled @ ), f at
conposition E (Corrpagrvatl ge Exrarrpl geﬁggy\lf\%#)fgﬂh?%&n?ﬁ@é@lﬁ Preﬁ%‘]{% P%I in

various  CcongalealiffSion E&ﬁp&,%%fbﬁ%ofxﬁbﬁdaiﬁglyge?&pé’éé%c?f“ F obtained by
addl ng only the ’

diacylglycerol and 9.5 % of triacylglycerol. It had a hue (10R + Y value, determined by
the Lovibond method) of 16 and phytosterol content of 0 %.

The esterification composition was analyzed by silylating each samplé with an
ester-silylating agent (e.g., Silylating Agent TH, trade name manufactur_@:d by Kanto
Chemical), subsequently analyzing the silylation product with a gas chromatograph
equipped with a capillary column (e.g., DB™-1; trade name manufactured by J & W) and
having a flame ionization detector, and determining the composition from the retention
times and peak area ratios.

5 % of a phytosterol ("Phytosterol"; trade name manufactured by Tama
Biochemistry) was added to a mixture of Prepared Sample 1 and purifiea rapeséed oil
which had been changed in diacylglycerol concentration. The obtained mixture was
heated and melted, then cooled at 5 C, In one week, precipitating i)hytosterol crystals
were filtrated by a filter having a pore size of 0.45 1 m and the amount of the dissolved
phytosterol in the filtrate liquid was measured by gas chromatography. Results are shown

in Tablf: 1. Itis noted from Table 1 that solubility of phytosterol increases drastically

14



phy8Odt B0BITUE d 4pter | AXed 20 @peseed oil (Conparative Exanple 2) and oil | Bat6/034
conposition G obtained by adding the phytosterol and oleic acid as a

sol ubil'i zer therefor to purified rapeseed oil (Conparative Exanple 3) were
prepared. The conposition and properties of each oil/fat conposition and
the results of evaluation for flavor as an edible fat are shown in Table

2. 15 28/ 11 2006 TUE 14:50 FAX 67207998 10017/034 d) -. . ~"'o ~"'o0 -'

b'o Esas 9 c~c c~caj ctt ,~cap C9 a0é840101,U) oo?OOIR~.
I N Ua~_"'"VIMOO --~ a>z cals

00 QI M %hgnotth dlcagylg'\{yg{lerol)content exceeds 15 %, ,

Table 1
Diacylglycerol
content 0 10 15 20 30
Amount of dissolved -
phytosterol 0.50 0.56 1.19 2.35 4.58

Examples 1 to 4 and Comparative Examples 1 to 3

Prepared Sample 1 was added to purified rapeseed oil to prepare fats conta‘ining the
diacylglycerols in various concentrations. Further, a phytosterol ("Phytosterol”; trade
name manufactured by Tama Biochemistry) was dissolved to give oil/fat composition A
(Bxample 1), oil/fat composition B (Example 2), oil/fat composition C. (Example 3;
containing no purified rapeseed oil), oil/fat composition D (Example 4), and oil/fat
composition E (Comparative Example 1 ) which contained the phytosterol in various
concentrations. For comparison, oil/fat composition F obtained by adding only the
phytosterol to purified rapeseed oil (Comparative Example 2) and oil/fat composition G
obtained by adding the phytosterol and oleic acid as a solubilizer therefor to purified
rapeseed oil (Comparative Example 3) were prepared. The composition and properties of

each oil/fat composition and the results of evaluation for flavor as an edible fat are shown

in Table 2.
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Exafplle2@6 FUEt - 81 xFAExePTR@&s each having a fasting bl ood chol est er ol dloes/@b4
exceeding 220 ng/dl (average bl ood chol esterol level: 243.0 ng/dl) were

di vided into seven groups each consisting of eight nenbers. The oil/fat
conpositions A, B, C, D, E and F described above and purified rapeseed oi
were ingested as cooking oils by the examnees in nmeal in an amount of 10
g per day. The bl ood chol esterol concentrations were neasured after 14- day
i ngestion and 28-day ingestion. The results are shown in Table 3. Table 3
Initial Ieygl After 14-day After 28-day (ng/dl) ingestion ingestion mdl
(rmg/dl) Fat %@Hﬁ% ition A 239.8814.47 233.1316.15 229.2511.41 Fat
conposition B 248, 7518. 68 237.1319. 12 232. 2513. 59* Fat conposition C
243.5014. 77 221.708psixggeaminess zachdmyme@fasting blopd chnigstesoltitveheRe@iiy BML5. 21
236.0517.85 232, 1612. 38* Fat conposition E 240.5015.11 238.9517.50

236. 2018. 66m8/dhtaveragaierd shelestEropB8el7B40H) BR/dD3r6Q L RO M@ IFedgbipbekch
Purified rapeseed oil 241.7515.19 244.1322.36 240.7523.10 Significant

di f f er ence’ ¢an@stingrtteight mewbeat. *ThepdfaODnipbsitirs, 03] C, BEE 2A0 € dgdcgivas Who

i ngested oil/fat compositions B, C and D underwent a significant decrease
in bl ood ch#iows et mirified rpesetd ai iwere ifigestad bhieokitisboilaby the¢@Arinedshn It igr oup
who ingested oil/fat conposition A a tendency to undergo a decrease in

bl ood chol estamaint ofcIONrEntisAt ITHS bWaE cRleR¥QAn@hirRAY W chel mi¥RSre f Dherd 4.
significant difference fromthe initial Ilevel. In the groups who ingested

oi I /fat confuydigdsasant 280y hed@dnPUThd jefifls hARESEEh Bible 3.

Table 3
midallevel | A on | ingestion.
(mg/d) (mefd) (mg/dD)

Fat composition A 239.88+14.47 233.13x¢16.15 - 229.25+11.41
Fat composition B 248.75+18.68 237.13219.12 232.25+13.59*
Fat composition C 243.50+14.77 - 221.00%25 89** . 220.86+23.07**
Fat composition D 247.90£15.21 236.05+17.85 232.16+£12.38%
Fat composition E 240.50+15.11 238.95+17.50 236.20+18.66
Fat composition F 238,75+15.32 239.63+18.08 235.63+17.61
Purified rapeseed oil 241.75+15.19 244.13+22.36 240.75+23.10

Significant difference from initial level *: p<0.05 **: p<0.01

+: SE

The groups who ingested oil/fat compositions B, C and D underwent a significant
decrease in blood cholesterol concentration from the initial levels. In the group who
ingested oil/fat composition A, a tendency to undergo a decrease in blood cholesterol
concentration was observed although it was not a significant difference from the initial

level. In the groups who ingested oil/fat compositions E and F and pufified rapeseed oil,
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17 238y1131008006 TRUED 1BAXGEN2P79€867207998 16019/ 034 neither a significant @019/034
decrease in blood chol esterol concentration fromthe initial |level nor a
tendency to undergo a decrease in the concentration was observed. Exanple 6
G l/fat compositions B, C, and G were used, after adding vitamn E in an
anount of 400 ppmto each, to prepare cooking oils, which were then

eval uated in cooking for fried pork cutlets. 300 g of each cooking oil was
pl aced in a deep frying pan, and pork loin (120 g x 2 pieces) having a
coating consLﬁ%ing 0% egg, bread crunbs, and flour was cooked. The cooking
oi I's were el4iniEt BePeAnt dermashig binef ichees@elionepntraknnistm tietigitialdent] nore
flavor, feeling on the tongue, and greasiness of the fried pork cutlets by
five panel i ¥PLeneytq yerep gidegrpashép the aencepteation wasobsgrvad.conmer ci al sal ad oi |

as a standard. The results are shown in Table 4. Snoking conpletely no
snoking O al nbst no snoking A slight snoking X snoking Workability in
cooki ng excellent O good A slightly bad X bad 18 28/ 11 2006 TUE 14:51 FAX
67207998 | FKpaaploss

Oil/fat compositions B, C, and G were used,- after adding v'itamin_ Einan axﬁount of
400 ppm to each, to pfepare cooking oils, which were then evaluated in cooking for fried
pork cutlets. 300 g of each cooking oil was placed in a deep frying pan, and pork loin
(o (120 g x 2 pieces) having a coating consisting of egg, Eread crumbs, and flour was cooked.
The cooking oils were evaluated for smoking during cooking, workability, and the flavor,
feeling on the tongue, and greasiness of the fried pork cutlets by five panelists in the

following four grades using a commercial salad oil as a standard. The results are shown

in Table 4.

Smoking

© completely no smoking
- O almost no smoking

A slight smoking
X smoking

Workability in cooking
@ excellent
O good
A slightly bad

X bad
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Fl 280kl extBeTUEet: 51 OF4&fo8TRO7HI8I ght |y bad X bad Feeling on the tongue

excel | ent

X not

Feeling on Greasiness

0 good D slightly rough X bad G easi ness
fairly light A slightly I|ight
Wor kabi lity Flavor

light at all

Tabl e 4 Snoki ng

d020/034

QO extrenely light O

t he tongue Fat conposition B 0O O

0 o 0O Fat conposition C (c) (c) (c) (c) O Fat conposition GX X X0 O
conprising oil/fat

Commer ci al

sal ad oil

67207998 L Oszlév%‘?Af

© excellent
O good
A slightly bad

X bad

Feeling on the tongue

O excellent
O good
A slightly rough

X bad

Greasiness

© extremely light
O fairly light
A slightly light

X not light at all

QL OO 0 ~p O The cooking oil
conposition G snoked consi derably due to the

19 28/11 2006 TUE 14:51 FAX

Table 4
Smoking | Workability { Flavor Fecling on Greasiness
the tongue
Fat composition B © O © © @)
Fat composition C @) O ©)
Fat composition G X X X FAN O
Commercial salad oil © © © © O

The cooking oil comprising oil/fat composition G smoked considerably due to the
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ol ety inepes T& v4:3g &sX &7Phgesost erol sol ubilizer, had poor workability,dendess
gave fried pork cutlets with a strong irritant flavor. In contrast, the
cooking oils conprising oil/fat conpositions B and C were usabl e -
conpletely equally to the comrercial salad oil. Exanple 7 Using oil/fat
conposition C, brioches were prepared according to the follow ng recipe.
The following nmaterials excluding oil/fat conposition C were wei ghed and

m xed by means of a mixer at a | ow speed for 30 seconds. Thereafter,

oi | /fat congosit,ion C was added _and the m xture was mxed for 5 mnutes at
a | ow speedRKRCHSEVINE aiaphytesierat solubilipenihadpany exorkabilitg anbgaieddel pokigh was

| eavened at 27C for 30 m nutes, and | ow tenperature |eavening was further
conduct ed afutses wiga $®ngdmitant flaiee rlasoanttaanthedhooighg oilaemptivingeil/fitnt o 37- g
portions, which were shaped into a round formafter an airing tine of 15
m nut es. Theomprsjiivds Band B wasudablavempldtehit ea3ily @nkk @nimsrtislisapdefl. 75% for 60
m nutes and then baked at 190C for "9 mnutes to prepare brioches. (Recipe
for brioche) Flour (hard) 100.0 parts by weight Yeast 5.0 Yeast food 0.1
Sugar 15.0" Salt 2.0 Powdered skimmlk 4.0 Wwole egg 50.0 " 20 28/11
2006 TUE 14E%dmpl&X 67207998 R022/034 Fat conposition C 30.0 Water 15.0

Using oil/fat éomposition C, brioches were prepared according to the following
recipe. The following materials excluding oil/fat composition C were weighed and mixed
by means of a mixer at a low speed for 30 seconds. Thereafter, oil/fat éomposition C was
added and the mixture was mixed for 5 minutes at a low speed and for 22 minutes at a
medium speed. The obtained dough wa§ leavened at 27°C for 30 minuics, and low-
temperature leavening was further conducted at 5°C for 15 hours. The -resultént dough
was divided into 37-g portions, which were shaped into a round form aftér an airing time of
15 minutes. The shaped dough was leavened at 33°C and a humidity of 75% for 60

. minutes and then baked at 190°C for 9 minutes to prepare brioches.

(Recipe for brioche)
Flour (hard) 100.0 parts by weight
Yeast 5.0 B
Yeast food 0.1 "
Sugar 15.0 "
Salt 2.0 "
Powdered skim milk .4.0 "
Whole egg 50.0 !
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Twetd/el eethilPleds: SéadhX KAM7A%E a fasting bl ood chol esterol |evel exceediep2/034
200 ng/dl ingested the two above-prepared brioches (about 68 g; about 10 g
in ternms of fat conposition anmount) at breakfast each day for 10 days to
exam ne the change in blood cholesterol level. As a result, it was found
t hat al t hough the average bl ood chol esterol |evel of the twelve exam nees
at the beginning was 232.8119.01 ng/dl, the average bl ood chol esterol
| evel thereof after 10-day ingestion was 211.5323.49 ng/dl. Thus, a
decrease in bloqg chol esterol value with a clear significant difference
(p<0.05) was obSBFYBRPS Y Rdnpl e 8 Whthg deconposition fatty acids obtai ned
froma mxture o almoil and soybean oil, diacylglycerols (Prepared
Sanpl e 2) were oBf% ned according t®-&he protess for ~preparing
di acyl gl ycerol s descri bed above. (Conposition of Prepared Sanple 2) Fatty
aci d conposi ti onl'WelVhexaminese pagh haviags faSimlom cholesterdl %! ckberilinga0d d 29. 1%
Linoleic acid 40.1% Linolenic acid 4.9% 21 .28/11 2006 TUE 14:52 FAX
67207998 Z0o¥s/dZgestethe twd shoat-prparcd ppahied (about 5B poaoy 1 /esls Dt Bt 4%
Di acyl gl ycerols 88.3% Triacylglycerols 11.3% '

composition amount) at breakfast each day for 10 days to examine the change in blood

cholesterol level. As a result, it was found that although the average blood cholesterol
level of the twelve examinees at the beginning was 232.81+19.01 mg/dl, the average blood
cholesterol level thereof after 10-day ingestion was 211.53+23.49 mg/dli Thus, a

decrease in blood cholesterol value with a clear significant difference (p<0.05) was

observed.

Example 8

Using decomposition fatty acids obtained from a mixture of palm oil and soybean
oil, diacylglycerols (Prepared Sample 2) were obtained according to the process for
preparing diacylglycerols described above.

(Composition of Prepared Sample 2)

Fatty acid composition

Palmitic acid 19.8%
Stearic acid 4.1%
Oleic acid 29.1%
Linoleic acid 40.1%
Linolenic acid 4.9%
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O2p/1f1a3008 P OSi T4 OMXH 7R 9pr epar ed by conpoundi ng Prepared Sanpl e 2,da23/034
har dened rapeseed oil (iodine value: 89, nelting point: 29C), and a
phytosterol in a weight ratio of 30:67:3. French fried potatoes were
prepared using oil/fat conposition Has a shortening for frying, and
evaluated. Ql/fat conposition Hwas fed in an anount of 10 kg into a fryer
and heated to 180C. Peel ed potatoes were sliced, washed with water,.dried
by sopping, and heated for 3 mnutes in the above fryer to prepare french
fried potatoes. S;Iéhcfa ﬁjl content of these french fried potatoes was about
12% SubsequentEl VIUEHIOB SOTPHIOR fried potatoes were used to deternine their
bl ood chol esterol wering effect. Eight exam nees each having a fasting
bl ood chol est er ol BICYIBNCEOH ng 200 OAf dl were caused to ingest the
above-prepared french fried potatoes in an ambunt of 100 g (about 12 g in
terns of fat conposPidciglygm®iint) in ev8¥§%evening meal for 10 days to
exam ne the change in blood cholesterol level. As a result, it was found
that al though the avéreglydstdod chol esik8®l | evel of the ei ght exam nees at
the beginning was 233.4317.66 ng/dl, the average bl ood: chol esterol |evel
t hereof after fAl/fatiegmposiies Hivers podpatell &y ompatndingireshapatsaingRe, was '
219. 3720. 81 ng;gl. Thus, there was a tendency for the bl ood chol esterol
| evel to durdenedrapes2@l AB(iddine206: T mekh i AS° 6 24 : /; . fexanpl e 9
(Mayonnai se) [Preparation of Diacyl gl yf:heg?)gl S] US)I ﬁlgj %%?gés%éillggéﬁﬁlﬁgi ned by
deconposi ngtisofyddesws.oi |, di acyl gl ycerols having the follow ng conposition
(Prepared Sanple 3) was obtai ned after conducting reaction and
Rl ooy 10N 1 FréeR SRGTRERS GRfe Adpafet Rl Silkat HIBIRESH 11 aPeiRhieFhERE
frying, and evaluated. Qil/fat composition H was fed in an amount of 10 kg into a fryer

and heated t0 180°C.  Peeled potatoes were sliced, washed with water, dried by sopping,
and heated for 3 minutes in the above fryer to prepare french fried potatoes. ‘The oil |
~ content of these french _fried potatoes was about 12%.

| Subsequently, t.hese' french fried potatoes were used to determine tﬁéir blodd
cholesterol lowering effect. Eight examinees each having a fasting blood cholesterol
level exceeding 200 mg/dl were caused to ingest the above-prepared french fried potatoes
in an amount of 100 g (about 12 g in terms of fat composition amount) in every evening
meal for 10 days to examine the change in blood cholesterol level. Asa result, it was
found .that although the average blood éholesterol level of the eight examinees at the
..beginning was 233.43+17.66 mg/d], the average blood chol_esferol level thereof after 10-
day ingestion of the french fried ?otatoes was 219.37:20.81 fﬁydl. Thus, there was a |

tendency for the blood cholesterol level to decrease.
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Fa#tly 228¢ AUEdAPEsi MK 2MPPE stic acid 0.1% Palnmitic acid 2.6% Stear@e4eid
0.8% deic acid 28.4% Linoleic acid 59.7% Linolenic acid 6.9%
Arachidinic acid 1.2% Eicosenoic acid 0.3% Esterification conmposition
Monoacyl gl ycerols 0.8% Diacyl glycerols 88.7% Triacylglycerols 11.5%
Ql/fat conpositions | and J of the present invention and oil/fat
conpositions K and L for conparison were obtained by adding Prepared

Sanpl e 3 and/ or a phyt osterol ("Phytosterol"; trade name nmanufactured by
Tama Bi OC%’}Q %39/ Q@ uri,f ed soybean oil. 23 28/ 11 2006 TUE 14: 52 FAX
67207998 4 Taof ngal mponents (parts by wei ght) Diacyl- Phyto-

gl ycerol jherol tent content Fat purified + - Prepared + phytosterol
CONposi t | ‘eParé%%%f jaciglyoseigdl e 3 81.7% 4. 2% 4 92 4)

Using fatty acids obtained by_ decomposing soybean oil, diacylgl&cerols having the
following composition (Prepared Sample 3) was obtained after conducting reaction and
purification in the same manner as Example 1.

(Composition of Prcpércd Sample 3)

Fatty acid composition

A Myristic acid 0.1%
Palmitic acid 2.6%
Stearic acid : 0.8%
Oleic acid 28.4%
Linoleic acid 59.7%
Linolenic acid 6.9%
-Arachidinic acid 1.2%
Eicosenoic acid 0.3%

Esterification composition

Monoacylglycerols 0.8%
Diacylglycerols 88.7%
Triacylglycerols 11.5%

Oil/fat compositions I and J of the present invention and oil/fat compositions K and
L for comparison were obtained by adding Prepared Sample 3 and/or a phytosterol

("Phytosterol"; trade name manufactured by Tama Biochemistry) to purified soybean oil.
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Fas8/1p 2008 ITEE 14: Pr Partgdo™9phyt ost erol conpositi on J soybean oil Sarrp@é25_3’°34
81.7%2.2% 4 92 2) Fat purified + phytosterol conposition K soybean "oil
1.44%4.2% 96 4) Fat purified + Prepared conposition L soybean oil Sanple
3 81.7%0.3% 8 92) Using the above oil/fat conpositions, mayonnaise was __
prepared according to the follow ng recipe. Each oil/fat conpositions |, K
and L was dripped into an aqueous phase, while stirring, to conduct
pre-enul sification. The pre-enul sion was honogeni zed by a honpgenizer to
prepare mayonnai se (D, a and (r) hav'tr%’? he average particle size of 2.5
to 3.5 um Separately, oil/fat conmpositidn J was dripped into an aqueous

phase, whill e stirring, toeaipduats Qafls %Rw,ﬁ%ﬁt) catT gn.pigeefe af Y o3t er ol
powder wag added to tihe pre-enul sion, then The pre-je Cé_op ol
honogeni zed by a honogeni zer to prepare mayonnai se 0 Hayln Q%&eﬁverage
particle qigggof 275t riﬁwt _ _ hase)
Sal t 3.0 paphS.onel i&&bea 428/ 11g p§e 3 : X §1/207998, 41,026/ 034
Best - puri fli ed” sugar 1.( 4 : 9 : 4)
Fat purified + Prepared + phytosterol _
composition J | soybean oil Sample 3 81.7% 2.2%
(4 : 92 : 2) -
Fat purified +  phytosterol '
composition K | soybean “oil 1.44% 4.2%
(96 : 4)
Fat purified +  Prepared -
composition L | soybean oil Sample 3 81.7% | 0.3%
- (8 : 92)

Using the above oil/fat compositions, mayonnaise was prepared according to the

following recipe.

Each oil/fat compositions 1, K and L was dﬂpped into an aqueous phase, while
stirring, to conduct pre-emulsification. The pre-emulsion was homo gehized bya
homogenizer to prepare mayonnaise O, @ and @ having the average particle size of
2.5t03.5 um.

Separately, oil/fat composition J was dripped into an aqueous pffase, while stirring,
to conduct p're-emulsification. 2 % of phytosterol powder was added to the pre-emulsion,
thcn the pre-emulsion was homogenized by a homogenizer to prepare mayonnaise @
having the average particle size of 2.5t03.5 4 m.

(Recipe for mayonnaise)

(Aqueous phase)

Salt 3.0 parts by weight
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Seasiantaeg TURorosodiaxng7gbamat e nonohydrate) 0.5 Spice (powdered nudoas/dy4
0.3 Yolk 14.0 Vinegar (10 %acidity) 8.0 Thickener 0.5 Water 22.7 (G|
phase) QG| /fat conposition 50.0 [Evaluation of blood chol esterol
concentrations] Forty exam nees each having a fasting bl ood chol esterol

| evel exceeding 220 ng/dl (average bl ood cholesterol level: 242.5 ng/dl)
wer e di vi ded into four groups each consisting of ten nenbers. The
mayonnai ses QL to (r) described above were ingested in an anount of 20 g
per day by thef%?g%&f§§§lln nmeal . The bl ood cholesterol concentrations
were neasured a i ngestion. Results are 18hown ih Table 6. Table 6
Initial |evel Af . . dl) in estlon [dl) May onnai se 0O

240. 55. 6 228.5@6%&““&/@'989%%4’@%% 3%32 @@yéﬂﬁ%4 48:59* Mayonnal se (B
242.96.2 239.0 aise (r) 244. 07 2 241.19.4 Significant difference

fromthe initi ‘CFéRPé%ﬁeﬁeH"ﬁlétﬁr 5 : SE 25 28/11 2066 TUE 14:53 FAX 67207998
[ @027/ 034

Yolk ' 14.0 "
Vinegar (10 % acidity) 8.0 !
Thickener 0.5 "
Water I 22.7 "
(Oil phase)

Oil/fat composition 50.0 !

[Evaluétion of blood cholesterol concentrations]

Forty examinees each having a fasting blood cholesterol level ex:ceeding 220 mg/dl
(averége blood cholesterol level: 242.5 mg/d}) were divided into four gréups each
consisting of ten members. The mayonnajses O to @ described abdve were ingested
in an amount of 20 g per day by the examinees in meal. The blood cholesterol

concentrations were measured after 14-day ingestion. Results are shown in Table 6.

Table 6
Initial level Aﬁeéeifi;‘;ay
(mg/dl) (me/d])
Mayonnaise D 240.5+5.6 228.5+4.6*
Mayonnaise @ 243.9+8.0 , 234.4x8.9%
Mayonnaise @ 242.9+6.2 239.0%8.6
Mayonnaise @ 244.0%7.2 241.1+9.4

Significant difference from the initial level *: p<0.05

+: SE

25



TR& igr YIPpSTURHE: Ingedt &doa§onnai ses QL and (2) underwent a significadi27/034
decrease in bl ood chol esterol concentration fromthe initial levels. In the
groups who 'ingested mayonnai se 03 and (r), neither a significant decrease
in blood cholesterol concentration fromthe initial |evel nor a tendency
to undergo a decrease in the concentration was observed. [Evaluation of
appearance, flavor and feeling in the nouth] The above mayonnai se was
sensorily evaluated for texture, gloss, shape retension, flavor and

feeling on the by six panelists. coprpar ati ve eval uati on was
conduct ed amn;@%ﬁgﬁ%omgﬁﬁgfl@?ymyﬁné apd genvaniciesignafictor ) had no

pr obl ens L1, il,e onnai se 3 had roughness on the tongue. There was
a probl e%ée(%%a%eﬁ%%gglci’ﬂg’\{?ﬁ PR HRiARHTORh A injtig dgrelss t brtbe gegps Wt coexi st

with diacylglycerols. mpl e 10 (Spread) (Recipe for Spread) % (Al
phase) O |‘¥a%&%fw@m@§egéﬁaﬂ @’W}tmiagwlflcmﬂtﬁtecrsaseriroblon Gholdseecdlt hin 0. 1
Monogl yceride 0.5 Condensed ricinoleic ester 0.5 Flavor 0.1 26 28/ 11 2006
TUE 14: 53 PREE707BUR thedoig) lord noranquisocistophdsed a Watrase R9he

_concentration was observed.
[Evaluation of appeafancé, flavor and feeling in the mouth]

The above mayonnaise was sensorily evaluated for texture, gloés, shape retension,
flavor and feeling on the tongue by six panelists. A comparative evaluation was
conducted among the four kinds'of mayonnaise. Mayonnaises @, @ and@ had no
problems at all, while mayonnaise @ had roughness on the tongué. Thefc was a

problem on the feeling in the mouth when a phytosterol did not coexist with

diacylglycerols.

Example 10  (Spread)

(Recipe for Spread)

(il phase)

Oil and fat* . 65.4 parts by weight
Phytosterol _ 2.7 "
Lecithin 0.1 !
Monoglyceride 0.5 "
Condensed ricinoleic ester 0.5 "
Flavor 0.1 !
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Pé@tidr 2946 SIKE nhdnd 3| kFAB. 297998 Salt 1.3 *O | and fat; 66 % of the [d028/034
above-descri bed di acyl gl ycerol (Prepared Sanple 3) / 31 % of

partial -hardened palmoil (1V=40), oil's nelting point: 34.8 C The oil and
aqueous phases descri bed above were prepared, then m xed and enulsified
for 10 m nutes by a honom xer (manufactured by Tokushu Ki ka Kogyo). The
resul tant emnul sion was rapidly cooled in a conventional manner to

pl asti-cize it. Thus, a spread was. produced. [Evaluation] The quality of
t he obt ai ned sg‘g\g@% s(feel ing in the nonth and spreadability) was eval uated
by speci al  pan .s"tS.Phﬁﬁ%} spread products, both just after production and
after storage. f,or one nonth at 5 C, had no roughness, but were snooth in
t he nouth, and 4H a good nel t abi Iity.29-?hey were easy to spread snoothly
and thin on bread. The particle size of spicular phytosterol crystals and
mel ting tenper PHiEred pamgetk  wer e measu by anf optical mnicroscope

equi pped with a heat stage ("FP82HT" for the heat stage; "d ynpus BX50"
for the opticalSali croscope). The spread I oductd, both just after _
production and after storage for one nonth at 5 C, had no crystals of

| arger than 10001 and fat;i66 Bhed tbaabdveJdescsibzed‘ﬁaﬂgl@tbdrolt@&fafeﬂssaeﬁlﬁe ye

di ssolved at 40 C or below. Exanple 11 (Tablet) 27 .28/ 11 2006 TUE 14:54
FAX 67207 908% ofip0f8/ta8%ned fRixa o ¢IVi-ai0), bakindiingpdiitt 21,8 45 parts by wei ght
Sorbitol 44 " Diacylglycerols (Prepared Sanple 3) 5

The oil and aqueous phases described above were prepared, then mixed and
emulsified for 10 minutes by a honomixer (manufactured by Tokushu Kika Kogyo). The
resultant emulsion was rapidly cooled in a conventional manner to plasticize it. Thus, a
spread was. produced.

[Evaluation]

The quality of the obtained spread (feeling in the month and'spreédability) was
evaluated by special panelists.  The spread products, both just after pro&uction and after
storage for one month at 5 °C, had no roughness, but were smooth in th; mouth, and had a
good meltability. They were easy to spread smoothly and thin on bread.

The particle size of spicular phytosterol crystals and melting temperature thereof
were measured by an optical microscope equipped with a heat stage (“FP82HT” for the
heat stage; “Olympus BX50” for the optical microscope). * The spread products, both just
after production and after storage for one month at 5 “C, had no crystals of larger than 100

4 m in the particle size and all the crystals were dissolved at 40 °C or below.

Example 11 (Tablef) ’
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Preptidse@B GIVESLA: H akdr 67207998 acyl gl ycerol s and a phytosterol were m xel029/034
heated and nelted, then cool ed. The obtained bul k product was pul veri zed
and m xed with the other conponents. By tableting it in a conventional
manner, tablet T weighing 2g per piece was obtained. Separately, tablet 02
was obt ai ned according to the same process except for using soybean oil in
pl ace of diacyl glycerols. [Evaluation of blood cholesterol concentrations]
Twenty adul t, rral e exam nees each having a fasting blood chol esterol |evel
exceedi ng 0 dIl(i %gver age bl ood cholesterol level: 242.5 ng/dl) were
divided in p ps each consisting of ten nmenbers. The tablets Q and
0 descri bed abo%ﬁ i ngested by the exam nees after supper by 4 pieces
per day. The bl Hochol esterol concentrati dfs wenrte bywaight ed after 14-day
ingestion. The results are shown in Table 7. 28 .28/ 11 2006 TUE 14: 54 FAX
67207998 Q030/ o®abitthpl e 7 Initial |evel Afted 14- day " (ng/dl) ingestion m
dl Tabl et 2487.8 2185.2* Tablet 2Q 2365.4 2386.5 Significant difference
frominitial | teewlglycepo&e(Ry@aredﬁmp@@npl e 12 (Candy)" (Reci pe for Candy)

~ Phytosterol 5 "

Flavor ‘ 1 Y

Diacylglycerols and a phytosterol were mixed, heated and melted then cooled.

The obtamed bulk product was pulverized and mixed with the other components By
tableting it in a conventional manner, tablet (0 weighing 2g per piece was obtained.
Separately, tablet @ was obtained according to the same process excebt for using
soybean oil in place of diacylglycerols.

[Evaluation of blood cholesterol concentrations]

Twenty adult, male examinees each having a fasting blood cholesterol level
exceeding 200 mg/dl (average blood cholesterol level: 242.5 mg/dl) were divided into two
groups each consisting of ten members. The tablets O and @ described above were
ingested by the examinees after supper by 4 pieces per day. The blood; cholesterol

concentrations were measured after 14-day ingestion. The results are shown in Table 7.
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Sdgal 296 THEt14: Ty Rei g7Re7998i qui d sugar* 48 Di acyl gl ycerol s (Prepar eddSahgbe
3) 5" Phytosterol 5 Citric acid 3 Sodium bi carbonate 5 Flavor 1

*Liquid sugar; Mc45, manufactured by Ni ppon Shokuhin Kagaku (1iquid sugar
degree 70% 45% of naltose and 25% of gl ucose) Sugar and |iquid sugar were
m xed and heated to honogenize it. The other conponents were added
thereto, and the m xture was casted into a nold in a conventional manner
to prepare candies. Meltability of these candies having the bl ood

chol esterol lowering effect was als b oved. 29 28/11 2006 TUE 14: 54 FAX
67207998 10031/034 _Exanple 13 (Dri n(@? Ing oil/fat corrposi ti on C, a drink
was prepared. (Recipe for Drink)] (O phase) FRt 7 Qleder £0 ion C 10
parts by weight |Lecithin 0.05 Sucr % itaklavel y aci d %'?gteﬁfon Iow HLB) 0. 05
(Aqueous phase) Sugar 20 M|k priotei rfmgs/d)

(mg/dl)
Tablet O . 24817.8 218+5.2%
Tablet @ 236+5.4 238+6.5
Significant difference from initial level *: p<0.05
*: SE
Example 12 (Candy)
(Recipe for Candy)
Sugar 33 parts by weight
Liquid sugar* 48 "
Diacylglycerols (Prepared Sample 3) 5 ' "
Phytosterol 5 !
Citric acid 3 | "
Sodium bicarbonate 5 "
Flavor 1 "

*Liquid sugar; MC45, manufactured by N ippc;n Shokuhin Kagaku (liquid sugar
degree 70%; 45% of maltose and 25% of glucose)

Sugar and liquid sugar were mixed and heated to homogenize it. The other
components were added thereto, and the mixture was casted into a mold in a conventional

manner to prepare candjes. Meltability of these candies having the blood cholesterol

lowering effect was also improved.
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Fzdiltl- 309 JEE it FMaciaX372698¢ ose fatty acid ester (high HLB) 0.05 Thi@r&meps
0.1 Water balance The above oily and aqueous phases were prepared and

m xed for 20 mnutes at 65 C with a honom xer to conduct

pre-enul sification, then honogenized by a honogenizer. The obtai ned

enmul sion was sterilized at super high tenperature in a continuous
sterilizing machine, and sterilizedly bottled. The resultant drink was
drunken in snoothness through the throat. 30 28/ 11 2006 TUE 14: 54 FAX
67207998 0 032/034 CLAIM5 1. An oil or fat conposition conprising an oil
or fat conprising 15 wt.%or nore of a diacylglycerol and 1.2 to 20 wt.%

of phyt ost e @ SgMed or dispersed in the fat and oil. 2. An oil or
f at conposﬁaﬁ%ﬁ,ﬁbe@&?i ghtly colored, conprising an oil or fat conprising

80. wt. % or nor f i acyl gl.ycerol, obtained by hydrolyzing fats and oils,
di stilling the%sﬁ‘>$§?1§?tycf P%{\g’bﬁtﬁn‘%@k“fa@pﬁtpé‘&@rce fatty acids and glycerin
and esteriﬁ{ i.g?q t&e. in the presence of an enzyne, and 0.05 to 20 wt. % of
phyt ost er el fs°§ F or dispersed in the fat and oil. 3. The oil or fat
conposition as glajmed in aim1 or 2, in which the fatty acids conprised
by the diacyl gI@H@ ®F) i nclude 55 wt. % or nore of unsaturated fatty acids.

4. A food product including the oil or fat conposition as defined in Claim
1 or 2. 5. A [Faweil cammpepider €r ol - r educi ng phao mac giatts bakvejghepar at i on
including the oil or fat conposition as defined in Claim1l or 2. 6. An oil
or fat-processddcittéod product 3 to 95 wt. % of.osi|l or»fat conprising 15 wt.%

Sucrose fatty acid ester (low HLB) 0.05 "
(Aqueous phase)

Sugar 20 !
Milk protein | 2 "
Fruit-juice extract 5 !
Sucrose fatty acid ester (high HLB) 0.05 “
Thickener 0.1 "
Water balance

The above oily and aqueous phases were prepared and mixed for 20 minutes at
65 C with a homomixer to conduct pre-emulsification, then homogenized by a
homogenizer. The obtained emulsion was sterilized at super high temperature in a

continuous sterilizing machine, and sterilizedly bottled. The resultant drink was drunken

in smoothness through the throat.
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or8nrWO6TUR 1di Acyiaglereerdol and 1 to 20 wt. % of phytosterol. 7. A beldiesages
product conprising 0.2 to 10 wt.% of an oil or fat conprising 15 w.% or
more of a diacylglycerol and 0.2 to 1 wt.% of phytosterol. 8. A table
cooking oil conprising an oil or fat conposition as defined in daim1l or
2. 9. The food product as clainmed in daim6, in which the food is a
drink, a dessert, an ice-cream a dressing, a topping, a nmayonaise, a
flavouring souce for grilled neat, a margarin, a spread, a peanut butter,
a frying oil, a baking shortening, potato chips, a snack 31 28/ 11 2006 TUE
14: 55 FAX 67207998 (Q33/034 food, aga‘k]é’,lsa cookie, a pie, a bread, a
chocol ate, a bakery m x, a processed neat product, a frozen entree or a
frozen food. 10. The food product as clained in Claimé6, .in which the food
is an oil or fat-processed food product of oil-in-water type or an oil or
fat-pr oces]:ed bl PrieFgrpostongomprising ap pil or fay prenpribing 1A wish hogowfofmeduci ng
a hemal chgl esterol value conprising admnistering the oil or fat
conposi t i oHaerielyreral aehl-? tp 2§ wi- fnof pytosgerelodiasopeed vodispek@:d ittt fatfantbg. oi | or
fat conposition as defined in aim1l or 2 for manufacturing a henal
chol est er of-- r edlicoiher fprrampasitur, beiag lightlypatosdd, osmprding an oil or fat comprising

80 wt.% or more of a diacylglycerol, obtained by hydrolyzing fats and oils, distilling the

hydrolyzation product to produce fatty acids and glycerin and esterifying them in the

presence of an enzyme, and 0.05 to 20 wt.% of phytosterol, dissolved or dispersed in the

fat énd oil.

3. The oil or fat composition as claimed.in Claim 1 or 2, in which the fatty acids
comprised by the diacylglycerol include 55 wt.% or more of unsaturatea fatty acids.

4. A food product including thg oil or fat composition as defined in Claim 1 or 2.

5. A hemal cholesterol-reducing pharmaceutical preparation including the oil or fat
composition as defined in Claim 1 or 2. |

6. An oil or fat-processed food product 3 to 95 wt.% of oil or fat cdmprising 15 wt.%
or more of a diacylglycerol and 1 to 20 wt.% of phytosterol.

7. A beverage product comprising 0.2 to 10 wt.% of an oil or fat cc;mprising 15 wt.%
or more of a diacylglycerol and 0.2 to 1.wt.% of phytosterol.

8. A table cooking oil comprising an oil or fat composition as defined in Claim 1 or 2.
9. The food product as claimed in Claim 6, in which the food is a drink, a dessert, an
ice-cream, a dressing, a topping, a mayonaise, a flavouring souce for grilled meat, a

margarin, a spread, a peanut butter, a frying oil, a baking shortening, potato chips, a snack
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_food, a cake, a cookie, a pie, a bread, a chocolate, a bakery mix, a proceésed meat product,
a frozen entree or a frozen food.

10.  The food produci as claimed _in Claim 6, in which the food is an oil or fat-processed
food product of oil-in-water type or an oil or fat-processed food product of water-in-oil
type. .

11. A method of réducing a hemal cholesterol value comprising administering the oil or
fat composition as defined in Claim 1 or2to a person.

12. Use of the oil or fat composition as defined in Claim 1 or 2 for n_ianufacturing a

hemal cholesterol-reducing pharmaceutical preparation.
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