DESCRIPTION OIL OR FAT COMPOSITION CONTAINING PHYTOSTEROL BACKGROUND OF
THE INVENTION Field of the Invention: 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. Prior Arts: Phytosterol is found to be an
effective basic material to reduce a hemal (in blood) cholesterol. It is included in vegetable 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 RESGRE TP 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 residue principally comprising
phytosterol. JP-B 6-59164 discloses use as a food additive of a sterine-containing composition of gel
type comprising a Ilpo%c%ﬁ%ﬁ@%fﬂ@l%%g%@gﬂgﬁ SHNT R TPt being liquid at a
normal temperature. Those publications disclose a diacylglycerol as an emulsifier. US 1 patent
5,843,499 discloses use 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 supplementary food to reduce cholesterol. W098/01461
discloses application to a medicin OF THE INVENTION

Field of the Invention:

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.

Prior Arts:

Phytosterol is found to be an effective basic material to reduce a hemal (in blood)
cholesterol. It is included in vegetable 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 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 residue 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



metal complex obtained by reacting a trace amount of a di- or more valent metal ion being useful as a
catalyst for metabolism and a trace amount of 1,2-diglyceride with phytostetrol. The compositions of
the above discussed prior arts, however, include too small an amount of diacylglycerols to effect an
improved metabolism rate of fats. They include a large amount of vitamin E and a food additive of
water-including gel, which cannot be taken similarly to fat in daily life. SUMMARY OF THE
INVENTION The object of the present invention is to provide an oil and fat composition which lowers
the blood cholesterol level of a person having a high cholesteral level when_ingested in daily life
similarly to BRfiRGRySfts Ahdisiosshis ot BddRG AhrrBblei %%QFrfﬂgggﬁﬁéarance, flavor,
heat cooking, etc. when compared with 9enera| edible fats. It is to further provide a pharmaceutical
preparationTfStEbErik Cobit g el At CathpsEpiGhtenas pRakditiis/ormureIrmsatsYAeCthat an oil
and fat composition obtained by dissolving or containing a phytosterol in a fat comprising one or more
specific polyhiiiceaReksiHty a%@%%l{é]r%%ﬁHSﬁ%oﬁ?eaﬂPHW&?ﬂw@%mﬂ%?lﬂf SidR&FEble fats that
enables a blood cholesterol concentration to be lowered, and accomplished the present invention.
When a phyisébromeliyeliaasd g irar ithidmie Bt ohmetirieicairde® BrALRP6RKrs in the
small intestine to reduce cholesterol absorption into the body and_thus lower the blood cholesterol

level. It is tHSFERORS BBt Oh AR TEPRE IR G THE Acefolmitiahy B d5omitbBRYGH AN small

intestine, the phytosterol be dissolved in a fat tg be in%est,ed. )
The compositions of the above discussed prior arts, however, include too small an

amount of diacylglycerols to effect an improved metabolism rate of fats. They include a
large amount of vitamin E and a food additive of water-including gel, which cannot be

taken similarly to fat in daily life.

SUMMARY OF THE INVENTION

The object of the present invention is to provide an oil and fat composition 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 general edible fats.
It is to further provide a pharmaceutical preparation, food or drink containing 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 enables
a blood cholesterol concentration to be lowered, and accomplished the present invention.

When a phytosterol is ingested together with cholesterol competitive micelle



The co-inventors of the application have studied these points and found that, when phytosterol is
dissolved or dispersed in oil or fat including a large amount of a diacylglycerol, in particular
diacylglycerols principally comprising a 1,3-diacylglycerol which is recognized to inhibit in effect
accumulation of body fat, phytosterol, even having been crystallized, can be easily dissloved in body
and will have an improved effect as such. The invention provides an oil or fat composition comprising
an oil or fat comprising 15 wt.% or more of a diacylglycerol and 1.2 to 20 wt.% of phytosterol,
dissolved or. dispersed in the fat and oil. The amount of the diacylglycerol of the oil or fat may range

from 15 to 98" WRUEN STy iF R AbIRss8N R LA fiFe IOEFER PrOm iR i e ety d8ecifically
preferably from 80 to 95 wt.%. The amount of phﬁ]tpsterol may range from 1.2 to 10 wt.%, preferably

from 1.2 to 1BYS 05T S Plaodrdirdsstendr sl frofis thersore ippoglaphbahenRestiraiigdasan oil or fat
composition, being lightly colored, comprising an oil or fat comprising 80 wt.% or more of a
diacylglycerBicitaMas B Ry 195t e5eL imribe smelbiatnripcrbeRiBrosRidi diswhstddhoduce
fatty acids and glycerin and esterifying them in the presence of an enzyme, and 0.05 to 20 wt.% of
phytosterol [Hi&38fkE¥s1edispersed 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.%, mare preferably from 0.05
310 4.7 wt.%. In bot'a68vB ShRIh UdhsratisHomhafosBidid theeBURL coL furthEphytBERerol is

preferably 0.25 or mare. The fatty acids comprised b\%%the diacylglycerol preferably include 55 wt.% or

more of undRVStEEPHt Y S TR5 HBRTEHBIY Y B iR IR TP flibget large amount of 4

diacylglycerol, in particular diacylglycerols principally comprising a 1,3-diacylglycerol
which is recognized to inhibit in effect accumulation of body fat, phytosterol, even having
been crystallized, can be easily dissloved in body and will have an improved effect as such.

The invention provides an oil or fat composition comprising an oil or fat comprising
15 wt.% or more of a diacylglycerol and 1.2 to 20 wt.% of phytosterol, dissolved or
dispersed in the fat and oil. The amount of the diacylglycerol of the oil or fat may range
from 15 to 95 wt.%, preferably from 30 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



Specifically it is preferably composed of 20 to 65 wt.% of oleic acic and 15 to 65 wt.% of linoleic acid.
The invention provides a table cooking oil comprising an oil or fat composition as defined above, a
food product including the oil or fat composition as defined above, a hemal (blood)
cholesterol-reducing pharmaceutical preparation including the oil or fat 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 phytosterol 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 phytosterol. The
invention pFBv‘fd7e§’ feo 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 manufdBBPtPRNE ¥R SRBRYSHPES R FG o dhn e (o dhs priss At PhyindeSlich
diacylglycerols as contained in a fat in an amount of 15 % by weight or larger improve solubility of a
phytosterol TheiFRRIN e MR n tHOFIREW RSP rRprissH&yY éﬁ%@cﬂg REiARPY fat in an
amount of 15 % by weight or larger, preferably 30 % by weight or larger, more preferably 55 % by
weight or 1atferdeSpetalf B rorietiy st erisd Jaliy AedbHaRs P Eran St o ®aB Gy cerol is used
in combination with 4 phytosterol, a synergistic effect on lipid metabolism is expected. However, it is

preferred th%??ﬂ@%ﬂ%ﬁd%@%@lﬂ@ gBagsed R haldamtoy hét Malsiqasicasdd Byadaigrt %o the

viewpoint of cost performance. Diacylglycerols suitable for use in this invention are those in which the
constituent linoleic acid.

The invention provides a table cooking oil comprising an oil or fat composition as
defined above, a food product including the oil or fat composition as defined above, a
hemal (blood) cholesterol-reducing pharmaceutical preparation including the oil or fat
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 phytosterol 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 phytosterol.

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



fatty acids comprise CS-22 saturated fatty acids or unsaturated fatty acids. Since the oil and fat
composition of this invention can be used similarly to generally edible fats, it is preferred to use
diacylglycerols in which at least 55% by weight, more preferable at least 70% by weight, of the
constituent fatty acids are accounted for by unsaturated fatty acids. A larger proportion of the
diacylglycerols having such unsaturated fatty acid groups are liquid at least at human body
temperature, whereby a lipid metabolism effect 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 NBRBPliroidReL R c sitestarimbmekbisry iy HEsdFdan be obtained by (1)
interesterifying an oil or fat with glycerin or (2) esterifying an fatty acid with glycerin. These reactions
may be effected eff¥e¥Hethis AR iR dhe dins IRy Ee S sidR ARATO UK A ERRIF metal or
enzymatically. A diacylglycerol having an industrially high purity can be preferably manufactured by
(2) the enzyRAfe AtK S ISE LR 1S YR OREh R I RADOTBEE1S- degrades quality of the oil or fat
such as coloring. (1) An fatty acid obtained by s_team-decomposin(% an oil or fat at 250 to 260 C and
distilling the deconiitEnssraliutiieble 195 tis RyBO MY HRSRTE BRiGiRetish sl mposing
an oil or fat at 200.to 240 C or 03 a partial h¥drolysis product obtained by decomposing an oil or fat by

an enzymati!MaeHGCarEsits oo saiuirisd THLE dAdsHE ARy L R NGl any et 8112840 8o

parts by We%ght of water is added to 100 parts by weight of oil and fat so as to conduct decomposition
reaction.  fat composition of this invention can be used similarly to generally edible fats, it is

preferred to use diacylglycerols in which at least 55% by weight, more preferable at least
70% by weight, of the constituent fatty acids are accounted for by unsaturated fatty acids.
A larger proportion of the diacylglycerols having such unsaturated fatty acid groups are
liquid at least at human body temperature, whereby a lipid metabolism effect 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 earth metal or
enzymatically.

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

(D An fatty acid obtained by steam-decomposing an oil or fat at 250 to 260 ‘C

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



The fatty obtained this way can be esterified in the presence of a 1-, 3-position- selective lipase under
dehydration to obtain a diacylglycerol (comprising less than 20 wt.% of triglycerides and less than 5
wt.% of monoglycerides), having a high purity of 80 wt.% or more, being lightly colored, with a little
change in color (having a value of 10R+Y of 20 or less according Lovibond Method). The oil or fat for
use in this invention is not particularly limited as long as it is a generally edible oil or fat. Examples
thereof include natural animal and vegetable oils and fats and processed fats obtained from these
through transesterification, hydrogenation, fractionatiqn, etc. Preferably used are vegetable oils such
as soybears R ASEERP YL AR ORI CHhIBIEAnd-pQim Sil AR HHbRES Ry SBiSined
therefrom. The phytosterol for use in the present invention is not p@articularly limited. Preferred

examples tREHRBEThRN dre ameR S A% OF if35Raran shgrmatterseredadwte ‘Camhpdatdrbs a

-sitostanol, a -sitostanol, stigmastano|, campestanal, cycloartenol, etc. and their fatty acid esters,
ferulic acid BGEASHMEATINZFHAEE glyib&adaehiod-thR ka0 RrthePyrasksit Al RAlSAS addsmount of
the phytosterol dissolved in the oil and fat composition is not particularly limited as long as itis in a
dissolved s{8tE0%PaR e Weilshtipbrit Bl ariny'a st theieRtReStB RS H Bfect than generally
edible fats, the amount of the phytosterol dissolved in the il and fat composition is 1.2% by weight or
6 larger, preferably’ 12‘?6%%)9%@?‘[@fﬁ&@%ﬁ%lﬁ?@ﬁ?&‘fé?ﬂﬂ@@%%@cﬁ%p@h%P‘?ﬂ?ﬁ%‘r. The upper
limit thereof may_be preferably less than 5 wt.%, in particular not more than 4.7 wt.%. Twenty wt.% or

less, preferSHfF 4P OIMESs g yshigtisatdosbafse ipxasairerd papsigine Srve they HigReated

around a human body's temperature even after it has . . . .
of triglycefides and less than 5 wt.% of monoglycerides), having a high purity of 80 wt.%

or more, being lightly colored, with a little change in color (having a value of 10R+Y of 20
or less according Lovibond Method).

The oil or fat for use in this invention is not particularly limited as long as it is a
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 phytosterol for use in the present invention is not particularly limited.
Preferred examples thereof include « -sitosterol, [ -sitosterol, stigmasterol, ergosterol,
campesterol, « -sitostanol, [ -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



been dissolved by being heated in a oil or fat composition including a diacylglycerol and then has
solidified wth precipitating crystals during storage. As shown above, the diacyl glycerol (comprising
less than 20 wt.% of triglycerides and less than 5 wt.% of monoglycerides) can be obtained with a
high purity of 80 wt.% or more, being lightly colored with a little change in color by using an fatty acid
obtained by steam-decomposing an oil or fat at 250 to 260 C and distilling the decomposition 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
compositioﬁaﬁﬁ?ﬁdﬁgfﬁ@?‘%&%oi‘dl&’cweé@é&rolﬁﬁ%’d@é%Eﬁ@éﬂb]ﬁ oUALSPEHSQEIMISSRd for this
reason it provides an inferior cholestrol-reducing effect to the natural oil or fat. From the viewpoint

where the IGSCHRATSIENY| BT Revh BRIV SHP théF e¥fBaP 1 Yedude RAEIREATAIUHBRISHERY &

produced, it istgroposed that the amount of phytosterol dissolved in the oil or. fat compasition be 0.05
wt.% or motd: &Rs phfgHerdt b Yuspiehtehitahie Huw bR dSgvahphyiasieebisks b hishal food
products because a smaller amaount of the supplemented one is sufficient to effect the

cholestrol-rE¥RBmE FHSEANAIRY. BRiRA R5rSA AorRd e BRdys dFmRTaBraCI RIS i d¥rbl the free

phytosterol is completely soluble at a normal temperature in.an amount of 7 up to 4.7 wt.%, with which
an improvelsshétit sy e hedemsibsatrd b atia cemnasiting nelipitn sty @bplement is
preferred to have a ratio of the free to the ester of 0.25 or more. It is added that the diacylglycerol

obtained cdhgBRAS ARl ERERRECH RHALRS MR O B CEIEST fat and glycerin is easily degraded

in color or others, having . - . .
As shown above, the diacyl glycerol (comprising less than 20 wt.% of triglycerides

and less than 5 wt.% of monoglycerides) can be obtained with a high purity of 80 wt.% or
more, being lightly colored with a little change in color by using an fatty acid obtained by
steam-decomposing an oil or fat at 250 to 260 °C and distilling the decomposition
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 cholestrol-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 produced, 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



a value of 30 or more according to Lovibond Method, comprising less than 1 wt.% of phytosterol.
When an excess of monoglycerides is distilled out of it, the free will be lost and the diacyl glycerol will
have a ratio of the free to the ester of less than 0.25. The oil or fat composition of the invention is
suitable to a table cooking oil in use. From the standpoint of providing a fat usable equally to generally
edible fats, the oil and fat composition of the present invention preferably has a smoke point of 170C
or higher. The content of monoacylglycerols in the fat composition is preferably 2% by weight or
lower, more preferably 1.5% by weight or lower, Further, an antioxidant is preferably added to the oil
and fat contibQitibh BF theVHeebith PR YR ISHM S R bics shsloststel phminerttde plifp®ses of
storage stability and flavor stability, as in the case of generally edible fats. The antioxidant preferably
comprises dH& WW@WQMB%%%%&BHIE‘HF&H@S r?é?%?glegﬁﬂ&?i\ﬁeaﬁfé}’fbegﬁﬁeﬁr&ﬁ o OStREADI,
ascorbyl palmitate, ascorbyl stearate, BHT, BHA, phosphalipids, etc. It more preferably comprises one
or more meMhers YeiBeted ditdaddsddhal thﬁl‘f‘ﬂ)?ﬁéi%i@?rfgéﬂlﬁﬂ@?&l cnstiiamsabstmisaimitate,
phospholipids, etc. The oil and fat composition of the present invention can be used similarly to
generally edfifEsTsripRobHy9l 85&?@&’&5%?5}%?&8@%&%&& IBSOLARpIRCE 8V e in
O/W type fat-processed foods such as drinks, desserts, ice creams, dressings, 8 toppings,
mayonnaisds’ AUl s e g gL W@%%%?Bc%%‘?@&‘%’@dgsél}%ﬁnak “i‘%%’r&ggrines and
spreads; processed fat foods such as peanut butters, fryings, and bakin?& shortenings; processed

foods such BYYHSTSE8chind Ehat ktesreS! cxpneelyadides Ihtgilsbayothdhaseo Mt dedd other

foods including bakery mixes, processed meat products,
and the diaCyl glycerol will have a ratio of the free to the ester of less than 0.25.

The oil or fat composition of the invention is suitable to a table cooking oil in use.

From the standpoint of providing a fat usable equally to generally edible fats, the
oil and fat composition of the present invention preferably has a smoke point of 170°C or
higher. The content of monoacylglycerols in the fat composition is preferably 2% by
weight or lower, more preferably 1.5% by weight 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 the purposes of storage stability and
flavor stability, as in the case of generally edible fats. The antioxidant preferably
comprises one or more members selected among natural antioxidants, tocopherol,
tocotrienol, ascorbyl 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 edible 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,



frozen entrees, and frozen foods. It is also preferred to use the oil and fat composition of the present
invention as a hypocholesteremic preparation in the form of a capsule, sugar-coated tablet, molded
granules, candy, or drop. 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 therein. 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
diacylglycefSPRINSAYIBRYGRIRHEY $AA§REnin Sl b B af rRfEPABRE R PSS SR WiotecBrterably
from 12 to 100, most preferably from 15 to 60. The oil or fat composition of the invention will be below
explained iMMAE3ATIESHAG SBISAHE AR o eth Bl TRt BBt ey Rydig proaiRes 1At Sy
fat-processed food product of the invention, an amount of oil and fat of the food product is preferred to
range from e85 RSE oBRATP IR BT RS BRI FbFBrettath FaKEE FTS PR The amount of
the diacyl glycerol of the oil and fat maybe 15 wt.% or more, preferably range from 15 to 95 wt.%,

more preferdBRfirdff s GES FRI e LA 1A BAYRS B Y RS RS UERAONGHILIgH Srably from

80 to 95 wt.%. The oil or fat-processed food product may be prepared by dissolving or dispersing
phytosterol P BNt SnddErAeni O ernatively adding phytosterol separately from oil or fat.

It is also preferred to use the oil and fat composition of the present invention as a
hypocholesteremic preparation in the form of a capsule, sugar-coated tablet, molded
granules, candy, or drop.

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 therein. 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



In the invention the oil or fat-processed food product is a processed food product of 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, protein 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. c) thickener
thickening polysaccharides such as xanthane (%um gellan gum, guar gum, carageenan, pectine and
Tragacanth“Juffr SherSisH R eie LRl P e eh 99 taBfe/edHO UEFEARRGEPRARY L8 4SoMinG: e) aroma
such as spice and flavor f) colorant g) anti-oxidant such as tocopherol and natural anti-oxidant
componetnts. PrefEPSsiE Bréyarrsned oot iaAuRbmAYAsaRiEBAE! Pt Hrsebdag Q5dbwgidict of 10
the invention. (1) acidic oi] or fat-processed food product of oil-in-water type a ratio of the oillphase to

the aqu eoug%%ggoéml_ogéﬁé% ?@F@Pﬁ)‘l& §5qr7§1t_wféyg3dmg phytosterol separately from oi

or fat.

In the invention the oil or fat-processed food product is a processed food product of
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, protein 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.
c) 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

f) 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



an amount of diacyl glycerol per the oil and fat of the oil phase; 15-95 wt.% (preferably 55-95 wt.%) an
amount of phytosterol; 1-8 wt.% (preferably 2-5 wt.%) an amount of the emulsifier; 0.05 to 5 wt.%
(preferably 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 (or a 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,
acidic, 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-processg&fﬁamuct of water-in-oil type a ratio of the oil phase to the aqueous phase; 90/10 -
50/50 (preferably 80/20 - 65/35) an amount of diacyl glycerol per the oil and fat of the oil phase; 15-90
wt.% (preféldbly 561815 Qi 9)dPLasEtaad SPphEs f ik iRavh RS rably 2-5 wt.%) the melting
point of the oil or fat of the qil phase; 20-50 C (preferably 20-40 C) It is preferred that the phytosterol
of the product hashi@ifyPLBEeibphass hdif 2abrors RRdss e RO RERr RN ed Rom the

phytosterol éS or less per 100 crystals) and the melting point of the needle-like crystals derived from
the phytost POFR not more than 40 C. Using the above shown materials, preparations such as

margarin and spread, of the ] ) )
. an amount of diacyl glycerol per the oil and fat of the oil phase; 15-95 wt.%

(preferably 55-95 wt.%)

an amount of phytosterol; 1-8 wt.% (preferably 2-5 wt.%)

an amount of the emulsifier; 0.05 to 5 wt.% (preferably 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 (or a
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, acidic, 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 80/20 -
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 “C)

It is preferred that the phytosterol of the product has nearly a size of less than 100
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water-in-oil type, plastic, oil or fat-processed food product, can be made conventionally, 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.% (preferably 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 such as tartaric acid, fumaric acid and citric
acid are usatMUYiAGeHE- Hbo e sibilerwateiian (rabaianisre ook ssapidi) eaxinke apitBRimmy,
of the potable ojl or fat-processed food product, can be made conventionally, having the effect to

reduce blodBLHBERREHOP! HhiNfetig sr SRSy ACHBHH TR SO TBARIBOIPBYF Sefling a blowing

agent. (4) oil or fat-including beverage 12 an amount of oil and fat; 0.2-10 wt.% (preferably 0.4-10
wt.%) an af]rQOLﬁt of diacyl glycerol per the oil and fat; 15-95 wt.% an amount of phytosterol; 0.2-1

wt.% sugar; 5-20 wt.% ] ] ]
Using the above shown materials, preparations such as margarin and spread, of the

water-in-oil type, plastic, oil or fat-processed food product, can be made conventionally,
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.% (preferably 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 such 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
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thickening stabilizer; 0.05-2 wt.% (5) baked cookie an amount of oil and fat; 10-40 wt.% (preferably
20-35 wt.%) an amount of diacyl glycerol per the oil and fat; 15-95 wt.% an amount of phytosterol;
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 decoriPdSRyHapleditandipt: %%Tiﬂ?v&c%’d(mﬁigrﬁ'é%%'%T)palmitic acid, 1.7% of
stearic acid, 57.0% of oleic acid, 21.9% of linoleic acid, and 12.8% of linolenic acid) and 15 g of
glycerol. Thé mixtdfe? W &d degvihgerlparburil iRt dahd In&la8tof the system was kept at a
pressure of 5 mmHg absolute. The lipase preparation was separated from the resultant reaction
mixture by filtratiot R ARREPE9! alid atdonoacylglycerols were separated by molecular

sugar; 5-20 wt.%
thickening stabilizer; 0.05-2 wt.%

5) baked cookie
an amount of oil and fat; 10-40 wt.% (preferably 20-35 wt.%)
an amount of diacyl glycerol per the oil and fat; 15-95 wt.%
an amount of phytosterol; 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
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distillation to give 72g of purified diacylglycerols (Prepared Sample 1). Prepared Sample 1 was an
esterification composition of 0.7 % of monoacylglycerol, 89.8 % of 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 sample with
an ester-silylating agent (e.qg., Silylating Agent TH, trade name manufactured by Kanto Chemical),
subsequently analyzing the silylation product with a gas chromatograph equipped with a capillary
column (e.g., DBE-1; trade name manufactured by J & W(%and having_.a flame ionization detector, and
determining@ﬁ@’ A5 SOSROA M T SfBhtigiARS dndpbicariaatitod’ 8 Gabrieiitisterol (7
Phytosterol ; trade name manufactured by Tama_ Biochemistr ILwas added to a mixture of Prepared
Sample 1 anb plirtiddripiedsih Hid Mwﬁ:% RAHNSseH CHARL MR h e FKFEERI cORESREFEHISN. The
obtained mixture was heated and melted, then cqoled at 5 C. In one week, precipitating phytosterol
crystals webdsieagied By ] fitdeHalRy I ile B e Ao hrsyHatEas ket &Hﬁé%‘@s‘bﬁ\ged
phytosterol in the filtrate liquid was measured by gas chromato rap?‘f)gI Results are shown in Table 1.

It is noted MBS Hat SONGBREOPRYIBLIEiAhRYaL drastitiar 14 BN SFRIN U REIS cerol

t%qucerol 0101520 In] content Amount of dissolved 0.50 0.56

content exceeds 15 %. Table 1 Diac
tration fy y acids and monoacylglycerols were separated by molecular

|
1.19 2.35 phytlggfé‘p&n, and unreacted fa

distillation to give 72g of purified diacylglycerols (Prepared Sample 1). Prepared Sample
1 was an esterification composition of 0.7 % of monoacylglycerol, 89.8 % of
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 sample with an
ester-silylating agent (e.g., Silylating Agent TH, trade name manufactured 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 purified rapeseed oil
which had been changed in diacylglycerol concentration. The obtained mixture was
heated and melted, then cooled at 5 “C. In one week, precipitating phytosterol 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 Table 1. It is noted from Table 1 that solubility of phytosterol increases drastically
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Examples 1 to 4 and Comparative Examples 1 to 3 Prepared Sample 1 was added to purified
rapeseed oil to prepare fats containing the diacylglycerols in various concentrations. Further, a
phytosterol (" Phytosterof ; trade name manufactured by Tama Biochemistry) was dissolved to give
oil/fat composition A (Example 1), oil/fat composition B (Example 2), oil/fat composition C (Example 3;
containing no purified rapeseed olil), 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 gbtained by adding only the phytosterol to purified rapeseed oil (Comparative
Example 2)4Hd mgfafa}ﬁb’6§ﬁ%ﬁ(@teéib?§iﬁe§6‘so§/€a%ding the phytosterol and oleic acid as a
solubilizer therefor to purified rapeseed oil (Comparative Example 3) were prepared. The compaosition
and properties of each oil/fat composition and the results of evaluation for flavor as an edible fat are
shown in Table2.1500000+O.Eop ~0EQO0QE00UQ)C)C6,0,0,0,0,0~ Nalalal
CLalO O~ ~'ty~izy~ity~rty~rty~ry .r Table 1

Diacylglycerol 0 10 15 20 30
content

Amount of dissolved 0.50 0.56 1.19 235 4.58
phytosterol

Examples 1 to 4 and Comparative Examples 1 to 3

Prepared Sample 1 was added to purified rapeseed oil to prepare fats containing the
diacylglycerols in various concentrations. Further, a phytosterol ("Phytosterol"; trade
name manufactured by Tama Biochemistry) was dissolved to give oil/fat composition A
(Example 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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O0OOOWOWOWO,~cVn7~~~pwwww Ut Ut Ut 16 Example 5 Fifty-six examinees each
having a fasting blood cholesterol level exceeding 220 mg/dl (average blood cholesterol level: 243.0
mg/dl) were divided into seven groups each consisting of eight members. The oil/fat compositions A,
B, C, D, E and F described above and purified rapeseed oil were ingested as cooking oils by the
examinees in meal in an amount of 10 g per day. The blood cholesterol concentrations were
measured after 14- day ingestion and 28-day ingestion. The results are shown in Table 3. Table 3
After 14-day After 28-day Initial | level ingestion ingestion (mg/dl) (mg/dl) Fat composition A
239.8814.4§’§‘:§1§?!L%§6.15 229.2511.41 Fat composition B 248.7518.68 237.1319.12 232.2513.59*
Fat composition C 243.5014.77 221.0025.89** 220.8623.07** Fat compaosition D 247.9015.21
236.0517.85 232. Folty Si3xamipesspciiding 24e8pd Bleadehwlssierobly vl s xseding 2F4t
composition F 238.7515.32 239.6318.08 235.6317.61 Purified rapeseed oil 241.7515.19 244.1322.36

240.7523. 1841 (HiEEC AR ARYtrP IRl 1 d g lon @ flpdgq into seven groups each

consisting of eight members. The oil/fat compositions A, B, C, D, E and F described
above and purified rapeseed oil were ingested as cooking oils by the examinees in meal in
an amount of 10 g per day. The blood cholesterol concentrations were measured after 14-

day ingestion and 28-day ingestion. The results are shown in Table 3.

Table 3
Initial level After 14-day After 28-day
(mg/dl) Ingestion Ingestion
(mg/dl) (mg/dl)

Fat composition A 239.88+14.47 233.13+16.15 229.25+11.41
Fat composition B 248.75+18.68 237.13£19.12 232.25+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. 1In the groups who ingested oil/fat compositions E and F and purified rapeseed oil,
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: 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 purified rapeseed oil, 17 neither a significant decrease in blood cholesterol concentration from
the initial level nor a tendency to undergo a decrease in the concentration was observed. Example 6
Oil/fat compositions B, C, and G were used, after adding vitamin E in an amount of 400 ppm to each,
to prepare 888&&{@8}%}%%%%@%&&‘8%%@8@% SRR IEPHR  BRHOE dREHR! 508! §¥deach
cooking oil was placed in a deep, frying pan, and pork lojn (120 g x 2 pjeces) having a coating
consisting &?%%&C%%lﬂlé?ﬁ%ﬂ&?‘%ﬁaﬁ%m (haSASEREGNOPEASSY AyGils 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 g%%wn in6 Table 4. Smoking O completely no smoking O almost no smoking A slight
smoking X Bl

Oil/fat compositions B, C, and G were used, after adding vitamin E in an amount of
400 ppm to each, to prepare 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
(120 g x 2 pieces) having a coating consisting of egg, bread 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
/\ slightly bad

X bad

18



Workability in cooking O excellent O good A slightly bad X bad 18 Flavor O excellent O good A
slightly bad X bad Feeling on the tongue O excellent O good A slightly rough X bad Greasiness O
extremely light O fairly light A slightly light X not light at all Table 4 Smoking Workability Flavor
Feeling on Greasiness

Flavor
© excellent
O good
A slightly bad
X bad
Feeling on the tongue
© excellent
O good
A\ slightly rough
X bad
Greasiness
© extremely light
O fairly light
A\ slightly light

X not light at all

Table 4
Smoking | Workability | Flavor Feeling on Greasiness
the tongue
Fat composition B © © © © O
Fat composition C © © © © O
Fat composition G X X X A O
Commercial salad oil © © © © O

The cooking oil comprising oil/fat composition G smoked considerably due to the
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the tongue Fat composition B OO OO OO OO 0 Fat composition C OO OO OO OO 0 Fat
composition G X X X O 0 Commercial salad oil O O O O 0 The cooking oil comprising oil/fat
composition G smoked considerably due to the 19 oleic acid serving as a phytosterol solubilizer, had
poor workability, and gave fried pork cutlets with a strong irritant flavor. In contrast, the cooking oils
comprising oil/fat compositions B and C were usable completely equally to the commercial salad oil.
Example 7 Using oil/fat composition 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 fRESSELISIYR e St o bilgesiBan RORrakokahiivaadsa e SiedP ks mixed for
5 minutes at a_ low speed and for 22 minutes at a medium speed. The obtained dough was leavened
at 27C for SOWGHROEE AHEPRETEHPLIAYFe IdRGERAITR WS FRRkBISCIRRPRI S8 €116A15 hours. The
resultant dough was divided into 37-g portions, which were shaped into a round form after an airing
time of 15 AAMRREIREAAbEEE Jrrhla S tmRlaldy sauaBy ik L ARmdRiF i e or 60 minutes
and then baked at 190C for 9 minutes to prepare brioches. (Recipe for brioche) Flour (hard) 100.0
parts by weight Yeast 5.0

Example 7

Using oil/fat composition 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 composition 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 was leavened at 27°C for 30 minutes, and low-
temperature leavening was further conducted at 5°C for 15 hours. The resultant dough was
divided into 37-g portions, which were shaped into a round form after 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 !
Yeast food 0.1 !
Sugar 15.0 !
Salt 2.0 !
Powdered skim milk 4.0 !
Whole egg 50.0 !
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Yeast food 0.1 Sugar 15.0 Salt 2.0 Powdered skim milk 4.0 Whole egg 50.0 20 Fat composition C
30.0 Water 15.0 Twelve examinees each having a fasting blood cholesterol level exceeding 200
mg/dl ingested the two above-prepared brioches (about 68 g; about 10 g in terms of fat 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 232.8119.01 mg/dl, the average blood cholesterol level thereof after 10-day ingestion
was 211.5323.49 mg/dl. Thus, a decrease in blood cholesterol value with a clear significant difference
(p<0.05) was obsEAEAMERSHNIES Using dedBfiposition fatty acids obtained from a mixture of palm
oil and soybean oil, diacylglycerols (Prepared Sample 2) were obtained according to the process for
preparing diacylgl;}gé%‘is described above. (C]osn(?position of Prepared Sample 2) Fatty acid

composition Palmitic acid 19.8% . . .
Twelve examinees each having a fasting blood cholesterol level exceeding 200

mg/dl ingested the two above-prepared brioches (about 68 g; about 10 g in terms of fat
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/dl. 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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Stearic acid 4.1% Oleic acid 29.1% Linoleic acid 40.1% Linolenic acid 4.9% 21 Esterification
composition Monoacylglycerols 0.4% Diacylglycerols 88.3% Triacylglycerols 11.3% Oil/fat
composition H was prepared by compounding Prepared Sample 2, a hardened rapeseed oil (iodine
value: 89, melting point: 29C), and a phytosterol in a weight ratio of 30:67:3. French fried potatoes
were prepared using oil/fat composition H as a shortening for frying, and evaluated. Oil/fat
composition H was fed in an amount of 10 kg into a fryer and heated to 180C. Peeled potatoes were
sliced, washed with water, dried by sopping, and heated for 3 minutes in the above fryer to prepare
french fried potatoESCHRESGPICRRPEIMese french fried potatoes was about 12%. Subsequently,
these french fried potatoes were used to determine their blood cholesterol lowering effect. Eight
examinees each having &fa2awy/lsbsaelolesterol 1&fexceeding 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 eVEYEIERFFYISmeal for 10 &2 % examine the change in blood cholesterol

level. As a result, it was found that although the averagje blood cholesterol level of the eight
examinees at the Triacylglycerols 113%

Oil/fat composition H was prepared by compounding Prepared Sample 2, a
hardened rapeseed oil (iodine value: 89, melting point: 29°C), and a phytosterol in a weight
ratio of 30:67:3.

French fried potatoes were prepared using oil/fat composition H as a shortening for
frying, and evaluated. Oil/fat composition H was fed in an amount of 10 kg into a fryer
and heated to 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, these french fried potatoes were used to determine their blood
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. As a result, it was
found that although the average blood cholesterol level of the eight examinees at the
beginning was 233.43+17.66 mg/dl, the average blood cholesterol level thereof after 10-
day ingestion of the french fried potatoes was 219.37+20.81 mg/dl. Thus, there was a

tendency for the blood cholesterol level to decrease.
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beginning was 233.4317.66 mg/dl, the average blood cholesterol level thereof after 10- day ingestion
of the french fried potatoes was 219.3720.81 mg/dI. Thus, there was a tendency for the blood
cholesterol level to decrease. 22 Example 9 (Mayonnaise) [Preparation of Diacylglycerols] Using fatty
acids obtained by decomposing soybean oil, diacylglycerols having the following composition
(Prepared Sample 3) was obtained after conducting reaction and purification in the same manner as
Example 1. (Composition of Prepared Sample 3) Fatty acid composition 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% Ei8RRalc acidBYs9RaEEierification composition Monoacylglycerols 0.8% Diacylglycerols

88.7% Triacylglycerols 11.5%
[Preparation of Dlacylglycerols]

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

(Composition of Prepared Sample 3)

Fatty acid composition

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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Oil/fat compositions | 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. 23 Table 5 Components (parts by
weight) Diacyl- Phyto- glycerol sterol content content Fat purified + Prepared + phytosterol
composition | soybean oil Sample 3 81.7% 4.2% 1(4 92 4) Fat purified + Prepared + phytosterol

composition J soybean oil Sample 3 81.7% 2. 2%

soybean oi

) Fat purified + phytosterol composition K

[1.44% 4.2% (96 4) FalquHperkia GaAte 8 ,CorBRAglion L soyhpsary il $amppig,s 81.7%
0.3% (8 93) Using the aboye oil/fat compositions, mayonnaise was pref aréqgjcgﬁgordingté@o]he
following recipe. Each oil/faf compositions |, K and L was dripped into ar} aggigens Rhasgiibile
Fat purified + Prepared + phytosterol
composition I | soybean oil Sample 3 81.7% 4.2%
(4 : 92 : 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 I, K and L was dripped into an aqueous phase, while
stirring, to conduct pre-emulsification. The pre-emulsion was homogenized by a
homogenizer to prepare mayonnaise (D, 3 and @ having the average particle size of
25t03.5 pm.

Separately, oil/fat composition J was dripped into an aqueous phase, while stirring,
to conduct pre-emulsification. 2 % of phytosterol powder was added to the pre-emulsion,
then the pre-emulsion was homogenized by a homogenizer to prepare mayonnaise 2
having the average particle size of 2.5 t0 3.5 y m.

(Recipe for mayonnaise)

(Aqueous phase)

Salt 3.0 parts by weight
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stirring, to conduct pre-emulsification. The pre-emulsion was homogenized by a homogenizer to
prepare mayonnaise (1), 0 and (r) having the average patrticle size of 2.5 to 3.5 u m. Separately, oil/fat
composition J was dripped into an aqueous phase, while stirring, to conduct pre-emulsification. 2 % of
phytosterol powder was added to the pre-emulsion, then the pre-emulsion was homogenized by a
homogenizer to prepare mayonnaise having the average particle size of 2.5 to 3.5 m. (Recipe for
mayonnaise) (Aqueous phase) Salt 3.0 parts by weight 24 Best-purified sugar 1.0 Seasoning
(monosodium glutamate hydrate) 0.5 Spice (powdered mustard) 0.3 Yolk 14.0 Vinegar (10 %
acidity) 8.0 Thicketfsh B! Wgﬁl}ﬁ%z 7 (Oil phase) Oillfat compositidn’50.0 [Evaluation of blood
cholesterol concentrations] Forty ex |ne S each havmﬁ astlng bédgd cholesterol level exceeding

[

220 mg/dl (averagsbIYaCHB tﬁﬂ?t% Yy &)dividdd into four groups each

Spice (powdered mustard)

n

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

Oil/fat composition 50.0 !

[Evaluation of blood cholesterol concentrations]

Forty examinees each having a fasting blood cholesterol level exceeding 220 mg/dl
(average blood cholesterol level: 242.5 mg/dl) were divided into four groups each
consisting of ten members. The mayonnaises (D to @ described above 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 Aiffle;ei?i:)iay
(mg/dl) (me/dl)
Mayonnaise D 240.5+5.6 228.5+4.6*
Mayonnaise @) 243.9+8.0 234.4+8.9%
Mayonnaise 3 242.946.2 239.0£8.6
Mayonnaise @ 244.0+7.2 241.149.4

Significant difference from the initial level *: p<0.05

+: SE
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consisting of ten members. The mayonnaises (1) to (r) described above 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 After 14-day (mg/dl) ingestion
(mg/dl) Mayonnaise 240.55.6 228.54.6* Mayonnaise (c)2 243.98.0 234.48.9* Mayonnaise (c)3
242.96.2 239.08.6 Mayonnaise (r) 244.07.2 241.19.4 Significant difference from the initial level *:
p<0.05 : SE 25 The groups who ingested mayonnaises (1) and (2 underwent a significant decrease
in blood cholesterol concentration from the initial levels, In the @ioups who ingested mayonnaise 03

and (1), neither a sIgIIfEAHIRBRRSESHE bIBBL BRIStHO ABnca PIRBHRbA HERIFHHE level nor a
tendency to undergo a decrease in the concentration was qbserved. [Evaluation of appearance, flavor
and feeling frdisasmiLeM e halss ok eansAnEio R Headhs dritiab sy ikite diohfesioes §iBes, shape
retension, flavor and feeling on the t%e by six panelists. A comparative evaluation was conducted

among the 1BEFRAAB BRI ShiaiSEIMay QARGS9 (52 6 HpPlood cholesterol

concentration from the initial level nor a tendency to undergo a decrease in the
concentration was observed.
[Evaluation of appearance, flavor and feeling in the mouth]

The above mayonnaise was sensorily evaluated for texture, gloss, shape retension,
flavor and feeling on the tongue by six panelists. A comparative evaluation was
conducted among the four kinds of mayonnaise. Mayonnaises (D, @ and@ had no
problems at all, while mayonnaise (3 had roughness on the tongue. There was a
problem on the feeling in the mouth when a phytosterol did not coexist with

diacylglycerols.

Example 10  (Spread)

(Recipe for Spread)

(Oil 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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problems at all, while mayonnaise 03 had roughness on the tongue. There was a problem on the
feeling in the mouth when a phytosterol did not coexist with diacylglycerols. Example 10 (Spread)
(Recipe for Spread) (Oil 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 26 (Aqueous phase) Water 29.2
Powdered skim milk 0.3 Salt 1.3 *Oil and fat; 66 % of the above-described diacylglycerol (Prepared
Sample 3) / 31 % of partial-hardened palm oil (IV=40), oil's melting point: 34.8 C The oil and aqueous
phases described above were prepared, then mixed and emulsified for 10 minutes by a honomixer
(manufactured by NS ‘R}iﬂéekogyo). The resultant emulsion was rapidly cooled in a conventional
manner to plasticizvs it. Thus, a spread was produced2.9 5

ater "
Powdered skim milk 0.3 "
Salt 1.3 "

*0il and fat; 66 % of the above-described diacylglycerol (Prepared Sample 3) /
31 % of partial-hardened palm oil (IV=40), 0il’s melting point: 34.8 C

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 spreadability) was
evaluated by special panelists. The spread products, both just after production and after
storage for one month at 5 °C, had no roughness, but were smooth in the 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

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

Example 11  (Tablet)
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[Evaluation] The quality of the obtained spread (feeling in the month and spreadability) was evaluated
by special panelists. The spread products, both just after production and after storage for one month
at 5 C, had no roughness, but were smooth in the 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 heatRgsiis: fdilARIES 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 m in the patrticle
size and all the cry$¥i®lvere dissolved at 40 C or below. Exampld31S(raBiei§B7 (Recipe for Tablet)
Xylitol 45 parts by weight Sorbitol 44 Diacylglycerols (Prepared Sample 3) 5 Phytosterol 5 Flavor 1
Diacylglycerols anéoébb’ﬁ’}tosterol were mixed, heated and nitited, then cooled. The obtained bulk
product was pulverized and mixed with the other components. By tableting it in a conventional
manner, tablet (1) Wergh#hr olsdPiseredviiititaited. Sepatately, tablet (2) was obtained according

to the same process except for using soybean oil in place of diacylglycerols.
Phytosterol 5 !

Flavor 1 !

Diacylglycerols and a phytosterol were mixed, heated and melted, then cooled.
The obtained bulk product was pulverized and mixed with the other components. By
tableting it in a conventional manner, tablet () weighing 2g per piece was obtained.
Separately, tablet (2) was obtained according to the same process except 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 (D 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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[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 (1) and (2) 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. 28 Table 7 Initial level After
14-day (mg/dl) ingestion (mg/dl) Tablet (1) 2487 B985 2% Tablet (2 2365.4 2386.5 Significant

ugar 33 parts by
acid 3 Sodium

difference from initial[level = p<0.05 : SE EXample 12 (Candy) (Recipger &angdy) S
weight Liquid sugar*48 Diacylglycerols (Prepare@lgégf)‘félS) 5 |Phytogtesqién Citric
bicarbonate 5 (mg/d) (mg/dl)
Tablet D 248+7.8 218+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 Nippon 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 candies.

lowering effect was also improved.
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Flavor 1 *Liquid sugar; MC45, manufactured by Nippon 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 candies. Meltability of these candies having the blood cholesterol lowering effect
was also improved. 29 Example 13 (Drink) Using oil/fat composition C, a drink was prepared. (Recipe
for Drink) (Oil phase) Fat/oil composition C 10 parts by weight Lecithin 0.05 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) Bodptnitkend?®%) water balance The above oily and aqueous phases were prepared

and mixed for 20 minutes at o ]
Using oil/fat composition C, a drink was prepared.

(Recipe for Drink)
(Oil phase)
Fat/oil composition C 10 parts by weight
Lecithin 0.05 !
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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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. 30 CLAIMS 1.
An oil or fat compaosition comprising an oil or fat comprising 15 wt.% or more of a diacylglycerol and
1.2 to 20 wt.% of phytosterol, dissolved or dispersed in the fat and oil. 2. 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, £ M8 to 20 wt.% of phytosterol, dissolved or
dispersed in the fat and 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 unsaturated fatty acids. 4. A food
product including the oil or fat composition as defined in Claim 1 or 2., 5. A hemal cholestergl-reducing

pharmaceutical préFa?HiRS4heRmBRI9 HR SABPESING AMPDQLiGH SLHFHRE In HlaifPiBPE Y. 9N oil or

fat-processed food product 3 tg 95 wt.% of ail or fat comprising 15 wt,% or more of a diacylglycerol
and 1 to 204Ky SHSEL ot . 20 Bevarabrhyietea coioGH RSt eR dhedrbrndiPdr fat

comprising 15 wt.% or. more of a diacylglycerol and 0.2 to 1 wt.% of phytosterol. 8. A table cooking oil

comprising 2n oil M LBh{BESHe b AsdeiH B fologsdy 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.

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 unsaturated fatty acids.

4. A food product including the 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 comprising 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 comprising 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

31



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 31 food, a cake, a cookie, a pie, a bread,
a chocolate, a bakery mix, a processed meat product, a frozen entree or a frozen food. 10. The food
product 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. Use of the oil or fat composition as
defined in Claim 1 or 2 for manufacturing a hemal cholesterol-reducing pharmaceutical preparation.
32 food, a cake, a cookie, a pie, a bread, a chocolate, a bakery mix, a processed meat product,

a frozen entree or a frozen food.

10.  The food product 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.  Use of the oil or fat composition as defined in Claim 1 or 2 for manufacturing a

hemal cholesterol-reducing pharmaceutical preparation.
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