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invention relates to a novel |ipid- inproving agent
containing a poly-unsaturated_fatty acid and having a
structured |lipid conprising a poly 10 unsaturated
fatty acid. Background. Art Fat is an inportant
nutrient the same as protebDBS@rRAPTIatcharide and it is
particularly useful as a high energy source. However,
because fat is hlgh in calorles (9 15 kcal/g) it
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typglga mé% aghdbe%géhbggéséprlate dietetic therapy and
movement therapy are applied, the condition often
improves and may become normalized. However, since fat
enhances appetite, people today often eat foods
containing large amounts of fat, and in advanced
countries, where food is plentiful, excess fat intake is
becoming a problem.

Most often, hypertriglyceridemia is a result of over
eating, insufficient movement, obesity and excessive
consumption of alcohol, and therefore, there are many
cases where hypertension and diabetes mellitus occur as
complications at the same time. Therefore, in many cases
where there are multiple risk factors or where it is hard
to improve daily lifestyle habits, in order to prevent
the onset of ischemic heart diseases, a positive drug
therapy is carried out.

With regard to drugs for hypertriglyceridemia, there
are drugs of a fibrate type (in Japan, bezafibrate)
(Bezatol SR® and Bezalip®) and fenofibrate (Lipantil®) are
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action of mechanismof the fibrate type drugs is
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(niceritrol (Pery01tg and nfgoﬁéthéﬁéfgﬂéﬁln )) have
been found to be useful for hypertriglyceridemia and
hyperglycemia of a mixed type (accompanied by
hypertriglyceridemia, hypercholesterolemia and hypo-HDL-
cholesterolemia). The main action mechanism of drugs of
a nicotine type is that hepatic triglyceride(s) is
lowered by inhibition of fatty acid synthesis,
suppression of mobilization of fatty acid to the liver
and suppression of esterification of hepatic fatty acid.
At present, drugs of a fibrate type are used as the first
choice, but in drug therapy, side effects such as hepatic
function disorder, renal function disorder and myopathy
must be noted. In addition, most side effects of drugs
are expressed within six months after initiation of

administration, and therefore, it is important to watch
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drug is tested during the period of six nmonths or, at
| east three to four months, afteér—the adni ni stration
is started or the dosage is i ncreased. Accordingly,
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tis%%%%rbed, fatty acids are cut out by a pancreatic lipase
which is specific to 1,3-positions and the resulting
glyceride and fatty acids are absorbed from the
intestine. However, they are not reconstructed to a
triglyceride(s) in epidermal cells of the small intestine
but are absorbed with the portal vein and carried to the
liver directly. Accordingly, accumulation of fat is
suppressed. (In the case of a triglyceride(s), 2-
acylmonoglyceride and fatty acid are absorbed in the
intestine, reconstructed to a triglyceride(s) in
epidermal cells of the small intestine, incorporated with
chylomicron, secreted into lymph and circulate through
the peripheral tissues.)

However, none of the developed fat/oil substitutes

have the effect of drugs to burn fat in vivo (f-

oxidation) and the effect is limited as well. Although
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WD 2004/ 085582 PCT/ JP2004/ 004282 - 4 inhibitors for
pancreatic |ipase to suppress'aﬁsﬁrption have been
devel oped as well, their effect is also limted.
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sel@@N@dagedﬁp@d having a lipid-improving action or, to be
more specific, which functions such that neutral fat
(triglyceride(s)) and/or cholesterol in blood are/is
lowered, DL-cholesterol in blood is increased, stored fat

is burned (promotion of P-oxidation), edible fat is
burned (promotion of PB-oxidation), expression of hepatic
PPARc which is a transcription factor of an intranuclear

receptor type and/or related gene (such as hepatic f-
oxidation enzyme gene) is enhanced and expression of
PPARy of fat tissues and/or related gene is suppressed,
the lipid-improving agent containing an active
ingradient, at least one member selected from a
triglyceride(s) where poly-unsaturated fatty acid of
omega-6 type, omega-3 type or omega-9 type is bonded to
2-position of the triglyceride(s) and a triglyceride(s)
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triglyceride(s.) WD 2004/ 085582 PCT/ JP2004/ 004282 - 5
where pol y-unsaturated fatty acPd-of onega-6 type,
onega- 3 type or onega-9 type is bonded to 2-position
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When fat/oil is absorbed, fatty acids bonded to 1,3-
positions are cut out by a pancreatic lipase specific to
1,3-positions, and therefore, intensive studies were
conducted based on the assumption that a triglyceride(s)
where a poly-unsaturated fatty acid is bonded to 1,3~
positions of the triglyceride(s) is an ideal
triglyceride(s) structure. It was surprisingly found
that a triglyceride(s) where poly-unsaturated fatty acid
is bonded to 2-position of the triglyceride(s) and also a
triglyceride(s) where poly-unsaturated fatty acid is
bonded to 2-position and saturated fatty acid and/or
mono-unsaturated fatty acid are/is bonded to 1,3~
positions of the triglyceride(s), have greater activating
action on PPAR. Since the poly-unsaturated fatty acid
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activating action on PPAR Since the poly-unsaturated
fatty acid WD 2004/ 085582 PCT+JP2604/ 004282 6 bonded
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which is a transcription factor of an intranuclear
receptor type and/or related gene (such as hepatic f3-
oxidation enzyme gene) is enhanced and expression of
PPARy of fat tissues and/or related gene is suppressed,
the lipid-improving agent containing, as an active
ingredient, at least one member selected from a
triglyceride(s) where poly-unsaturated fatty acid of
omega-6 type, omega-3 type or omega-9 type is bonded to
2-position of the triglyceride(s) and a triglyceride(s)
where poly-unsaturated fatty acid of omega-6 type, omega-
3 type or omega-9 type is bonded to 2-position and
saturated and/or mono-unsaturated fatty acid having not
less than 8 carbons are/is bonded to 1,3-positions of the
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to 2-position and 35 saturated and/or nono-unsaturated
fatty acid having not less thad 8 carbons are/is
bonded to 1, 3-positions of the WD 2004/ 085582
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expression. The'results are expressed In
18SrRNA, a c: Significant difference noted between

different alphabets (p < 0.05, Tukey). AOX: Acyl CoA
Oxidase, CRBP II: Cellular Retinol-Binding Protein, Type
II, L-FABP: Liver-type Fatty Acid-Binding Protein, I-
FABP: Small Intestine-type Fatty Acid-Binding Protein.
Fig. 2 shows the result of examining the influence
of fat/oil where arachidonic acid was bonded to 2-
position of a triglyceride(s) on rat liver PPAR and
related gene expression. The results are expressed in
terms of relative values (mean value * standard error, n
= 5) where 0% arachidonic acid food group was 1 after
correction by the amount of internal standard gene
18SrRNA. a,b: Significant difference noted between
different alphabets (p < 0.05, Tukey). L-FABP: Liver-
type Fatty Acid Binding Protein, AOX: Acyl CoA Oxidase,
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gene 18SrRNA. a, b: Significant difference noted
bet ween 35 different al phabets @p-< 0.05, Tukey).
L- FABP: Liver- type Fatty Acid Binding Protein, A()C
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Fig. 3 shags BhehpwsuhheoﬁesmémlnﬁnQXBM&numﬁim@ncenfdMence
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standard error, n 5) where 0% arachi donic acid food
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di f ferdnfe ot ed Hefwe er ent pha ets (p
0. 080rTeképn P2 thearmount- ofpdaitkiraaaistypndard gene

Aci %%‘r&‘f&Aﬂg Bret, e'sri n%!@@c%nt%‘i%%‘r‘e%e Rolcg '?yetﬁ@én
Acyl CoA Oxi dase att TH&Pgéetase Fi g
[

4
shoﬂéfﬁﬁéepés@ﬂphépeéﬁaﬁﬁh nd - Pﬁe nce 8F¢5 @@t Cell-
st r ygledriedcl FRiteyC mtlal-lmllﬁ@m@a@&b@@rimq @oipd 20N Degbbupling

I PPAR I t ul.t
R A e L R NG T
st alsgarttetrser., n = 5) where 0% arachi donic aC|d f ood

group was fg aft g holis Eiﬁ%t 'r%%u@é e ?{égﬁ%tlng{ ¥ 9% hence

20 standar gene Slgnl erence

not &f stavwdesmedi flmlénpoallt@h@b@lgs agchiglopg.c pekeypn rat

L- FABRer BRR&r whiPe 1altey Aend BiRHNRG iBrot eithe results are
| -FABP: Snmall Intestine-type Fatty Acid-Binding

Pr oteeqmeSts@ri in tpaesuelli wglptdvel Walzeski(gesn tdus =
the Jesidly % o 24T O g th‘i%zhe'ife ge”%,‘?cac%fld%%r g:c %fl%d food

l'ipi"d con a|n|ng érachl ni'c acid on rat
whi tgerofugt weiss dué fRRAR cand scdliame vy dhe @%m@é,suqfn mn@é'nal

reswib9sand SEeSSRdrRA . eLTR 0%19&@E¥Hdﬁ%‘6¥fﬁ§%ence noted
(mean value “standard error, n =5
between different alphabets (p < 0.05, Tukey). L-FABP:
Liver-type Fatty Acid-Binding Protein, I-FABP: Small
Intestine-type Fatty Acid-Binding Protein, UCP-2:
Decoupling Protein.
Fig. 5 shows the result of examining the influence
of structured lipid containing arachidonic acid on rat
epididymis white fat tissue PPAR and related gene

expression. The results are expressed in terms of
relative values (mean value * standard error, n = 5)
where 0% arachidonic acid food group was 1 after
correction by the amount of internal standard gene
18SrRNA. a,b: Significant difference noted between
different alphabets (p < 0.05, Tukey).
Embodiments for Carrying Out the Invention

The present invention relates to a lipid-improving
agent and beverage/food having a lipid-improving action
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di fferent al phabets (p < 0.05, Tukey). Enbodi nents for
Carrying Qut the Invention 35‘Tﬁe “present invention
relates to a |ipid- |nprOV|ng agent and beverage/food
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Wit pur p ose gég i on an npr ovement ,  havi ng
a | PSVELeHs é@Pﬁg #Gﬁ fP@dbef#@ﬂélPQaépé@PﬁvcdeSlgnated

havineg 1%UC Foaet,i gdckh@borneubials,f fibod( troirg layeer bde
and/ or cholesterga arelis Io %S - chol estero

D1 oS 98| (ErSIs O Sas GEEd PRET & BUFEREC Cfr mave&ﬁlon and
of @BguwaaEmmn)handngdBbﬂ&phﬁklM@rbuumgda@&&on, to be more

oxi d te' q.r]]f)lcan(#l&gk V's‘ﬁ‘é’hﬁfac@i%'i’&a%%@; neh%ra%"?ac e of

expr ssion df I'sS™a transcri
an |(rttrrlgrlmeefader(édépta@pl/pyrp@h@d@/smerpél ared igedewered, HDL-

(sugholcazcaeil iGOA1¥dase 1aReQIREr QREYERS rih %% burned
(3-oxidation systemand an uncoupl i ng protein (such

as Uemompkt iion Oénﬁa@@éda&n@néxpﬂésgdghl@f faat iy buirded (P-
synt h‘itd%sc‘ioﬁa':p‘%)n 19e E;g;_e{ o%“ 3‘% %%.%‘?L%gnts nd,, r]].%\/*(esu ch

eIIs expre sion’o relat’éd “ge

as feaztpr@elslms;pecﬂ fP[P(ARhabvhJJ@@ndan@ prengict ipaRdh #rdtatr of
uncoupll protein (UCP-2)) is suppressed, expression _
of g@y| ANNCL@aLe YRSEPE Rt YPE and/or related gene (such

as acyl CoA oxidase and other enzymes in an fB-oxidation

system and an uncoupling protein (such as UCP-2)) is
enhanced and expression of fatty acid synthetase (FAS)
gene is suppressed, and, in fat cells, expression of

PPARy and/or related gene (such as fat cell-specific fat

bonding protein (aP2) and an uncoupling protein (UCP-2))
is suppressed, expression of acyl CoA oxidase and other

enzymes in a f-oxidation system and/or an uncoupling

protein (UCP-2) gene is enhanced and expression of fatty
acid synthetase (FAS) gene is suppressed.

The compound of the present invention is able to
utilize a triglyceride(s) where a poly-unsaturated fatty
acid is bonded to 2-position of the triglyceride(s) and
also a triglyceride(s) where a poly-unsaturated fatty
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a triglyceride(s) where a poly-thsaturated fatty acid
is bonded to 2-position of the triglyceride(s) and 35
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octadecadienoic acid 18:2w9, 8,ll-eicosadienoic acid
20:2w9 or 5,8,1ll-eicosatrienocic acid (mead acid)

20:3w9), but they are non-limitative and anything may be

used so far as it is a poly-unsaturated fatty acid having
not less than 18 carbons and not less than 2 double
bonds. Examples of the saturated fatty acid and/or mono-
unsaturated acid bonding to 1,3-positions are octanoic
acid (caprylic acid) 8:0, decanoic acid (capric acid)
10:0, dodecanoic acid (lauric acid) 12:0, tetradecanoic
acid (myristic acid) 14:0, hexadecanoic acid (palmitic
acid) 16:0, octadecanoic acid (stearic acid) 18:0, 9-

octadecanoic acid (oleic acid) 18:1w9, arachidic acid
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acid (stearic acid) 18:0, 9- octadecanoic acid (oleic
acid) 18:1w9, arachidic acid 32004/ 085582
PCT/ JP2004/ 004282 - 11 20:0 and behenic acid 22:0
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al though they are non-limtative but anything may be

util8i:29d 99 3taicapriytldyd -2 -tneiagingedr |gd@(c2@)u\dmer & P20 : 3w~
30 unsaturated fatty acid is bonded to _2-position of

t he 8 :0igllySercii@desy lor -a rEcihgidpaenild glyr amictee (HiSghue -
20:4w6~18:1w9), 1,3-dioleoyl-2-5,8,11,14,17-
eicosapentanoyl glyceride (18:1w9-20:5w3-18:1w9%), 1,3-
oleoyl-2-4,7,10,13,16,19-docosahexanoyl glyceride
(18:1w9-22:6w3-18:1w9), 1,3-dioleoyl-2-dihomo-y-
linolenoyl glyceride (18:1w9-20:3w6-18:1w9) and/or 1,3-
dioleoyl-2-meadnoyl glyceride (18:1109-20:3w9-18:1w9)
although they are non-limitative but anything may be
utilized so far as it is a triglyceride(s) where poly-
unsaturated fatty acid is bonded to 2-position of the
triglyceride(s) or a triglyceride(s) where highly
saturated fatty acid is bonded to 2-position and
saturated fatty acid and/or mono-unsaturated fatty acid



saturated fatty acid is bonded to 2-position and
saturated fatty acid and/ or nono-unsaturated fatty

W@eood/o¥¥582004/ 085582 PCT/ JP2004/ 004282 - 12 BCHEIR2904/004282

10

15

20

25

30

35

bonded to 1, 3-positions of the triglyceride(s). One

of the effective ingredient of the-present invention

is atriglyceride(s) where highly saturated fatty
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When the rate of the poly-unsaturated fatty acid to the
total fatty acid constituting the triglyceride(s) is
high, the temperature for the enzymatic reaction is to be
30 to 50°C or, preferably, 40 to 50°C being higher than
the usual enzymatic reaction temperature which is 20 to
30°C in order to prevent a lowering of reaction yield as
a result of an increase of the unreacted fat/oil (a
starting triglyceride(s) and a triglyceride(s) where one
of fatty acids at 1,3-positions becomes saturated fatty
acid and/or mono-unsaturated fatty acid).

Examples of the lipase which specifically acts on
the ester bond of 1,3-positions of the triglyceride(s)
are those which are produced by microorganism such as
genus Rhizopus, genus Rhizomucor and genus Aspergillus

and pancreatic lipase of swine. With regard to the lipase
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Aspergillus and pancreatic |ipase of swne. Wth
regard to the |ipase WO 2004/085%82 PCT/ JP2004/ 004282
- 13 as such, connerC|aIIy avai | abl e one may be used.
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vacqua%ep %ﬁ%ﬁ%i@qto 1,3-positions and 2 to 5 parts of cold
acetone (e.g., -80°C) to the suspension are added thereto
gradually with stirring whereupon a precipitate is
formed. An immobilized enzyme can be prepared by drying
the precipitate in vacuo.

In a simpler method, 0.05 to 0.4 part(s) of lipase
specific to 1,3-positions to one part of an immobilizing
carrier is/are dissolved in a minimum amount of water,
the immobilizing carrier is mixed therewith with stirring
and the mixture is dried in vacuo to prepare an
immobilized enzyme. As a result of the operation as
such, about 90% of lipase are carried on a carrier but
the product as it is does not show transesterifying
activity at all. Thus, when it is subjected to a
pretreatment in a substrate (comprising starting fat/oil
and medium-chain fatty acid) to which 1 to 10% (w/v) of
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activity at all. Thus, when it is subjected to a
pretreatnment in a substrat e (tohprising starting
fat/oil and nmediumchain fatty acid) to which 1 to
10@%&%&5) .of , WO 2004/ 085582 PCT/ JP 004/004282
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contaigh kG rmwlquz@u el et R ichange Slc@iviaidd® by means of
reaction.is Ieto carrie efficie
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Fic Fedction tenper ure
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r eadts visteg tamd e;maymanmcclrenas:tme@efmpErtaﬂzure is raised, it

1’33@9%dw‘ﬂ5§sible to efficiently manufacture a
triglyceride(s) where saturated fatty acid and/or mono-
unsaturated fatty acid is bonded to 1,3-positions and a
highly saturated fatty acid is bonded to 2-position
without lowering the reactivity even in the case of a
fat/oil (triglyceride(s)) containing a poly-unsaturated
fatty acid having low reactivity to lipase which is
specific to 1,3-positions.

The fat/oil (triglyceride(s)) used as a starting
material is a triglyceride(s) containing poly-unsaturated
fatty acid of an omega-6 type, poly-unsaturated fatty
acid of an omega-3 type and/or poly-unsaturated fatty
acid of an omega-3 type, as a constituting fatty acid and
examples of the triglyceride(s) where poly-unsaturated
fatty acid of an omega 6 type is a constituting fatty
acid are evening primrose oil (9,l2-octadecadienoic acid
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pol y-unsaturated fatty acid of an onega-3 type and/or
poly-unsaturated fatty acid oflan-onega-3 type, as a
constituting fatty acid and 35 exanpl es of the

trigl ycerl de(s) where poly-unsaturated fatty acid of
an dieg@ ity Feidy fncoketithdriondadaonyr iggiod cage id <Y-

eveni adi

20047 O0RE e SRA0GTTOOTE80 ™ 15 {1 e s o
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the® bepn geyedoped) bynghe
Sucipr&sls@lﬁ‘ atnv@int aray (mwmmsa@-as%ﬂtm)i I’aagld such a

fat/qil, f.or “%g’) enzymat i G Cﬁachlng% l?ralté%e ;ftacf/%ﬂ Br an

trlgyer ide ere a y “aci

of @®maymedda-0 neasdiion .a constltutlng fatty acid, a

process fof af ‘%fafspeCtde% 1&1@{1 JdN HOf vhere a poly-
trigl ycer| de( d)e where 6,, oct a ecad| enoic acid

18: IgERLUF e |f@6§é’d|a€ﬁ& Cfa@nd MR IEcHo PSS IS F1-
ei cmsrﬂlmlmga@aiﬂyleqmad)pr&é’@&dxs ah effective
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starting fat/oil for an enzymatic reaction. In the
cas@wfosaaﬂm@qweracdei( mestte ree ial Jp A1 0y-3ufhsisd U atedstituting

(2 80 4.3 0N R LS, By QIS (R ko
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In the case of a triglyceride(s) where a poly-

unsaturated fatty acid of an omega-3 type is a
constituting fatty acid, fish oil such as tuna, bonito,
sardine, mackerel, Pacific saury, cod, cuttlefish and
horse mackerel may be used as a starting fat/oil for the
enzymatic reaction. In fish oil, total fatty acid
bonding to a triglyceride(s) is not always a poly-
unsaturated fatty acid of an omega-3 type but, in some
cases, a poly-unsaturated fatty acid of an omega-6 type
is bonded as a constituting fatty acid. Fat/oil which is
extracted from krill and algae such as chlorella and
spirulina may also be used as a starting fat/oil for the
enzymatic reaction.

It is also possible to use fat/oil prepared by
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type is bonded as a constituting fatty acid. Fat/oi
which is extracted fromkrilt bdd-al gae such as
chlorella and spirulina nay al so be used as a

startln fat/oil_ for .the enz % t|o 35klt |st
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star, /0|I f Zy . reactlon As a
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nono- unsubstituted fatty acid extract
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o TRECES A a7 e ik ty TR FRP dAHIoAcd having 8
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trlglycerl unsaturated tatty aci

bond&gcttd- o2+ Fesifatdy mdsatf@rtémfe@cflai ¢ ldoi @ laedyodr ester of

20 %&mewra%%ﬂ aéxtﬂgl%le@l@feq/ s, bonded to 1, 3-
positions of the trlg écerl it has been knomn

that oct dmh& é‘cat&vc?( Fﬂ%e&ta&fd)th@ PrgRent invention is a
9- octrdddgaeniitie (@0 th(eG:ieelaC padivéunkItin tesh@ada vt eid is
ex 2 of e riql [ S re
sugh%fsmi td; téang %grle ﬁ%ﬁge%tttl’l& a%éécggast%ty( oagr?sl\gg%n 36r

an @ohectingg dunsited ifairtoviacy dageret/ 1 sA honidgdy der |1dé(s)

Pr eRRYsad ih A1 L AHETRI G 1RRINA%d (%) and it has been known

that octanoic acid (caprylic acid) 8:0 and 9-octadecanoic
acid (oleic acid) 18:1w9 enhance the expression of PPAR

gene and a triglyceride(s) whereby such fatty acids are
bonded to 1,3-positions can be an effective lipid-
improving agent.

A triglycéride(s) prepared by an enzymatic method is
unable to give 100% triglyceride(s) having a lipid-
improving action where a poly-unsaturated fatty acid is
bonded to 2-position and saturated fatty acid and/or
mono-unsaturated fatty acid are/is bonded to 1,3-
positions of the triglyceride(s) but, from the gist of
the invention, it is apparent that fat/oil
(triglyceride(s)) containing not less than 5 mol%,
preferably not less than 10 mol%, more preferably not
less than 20 mol% and, most preferably, not less than 30
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w0 200308338nded to 2-position and saturated fattBCEHEI204/004282

10

15

20

25

30

35

and/or nono-unsaturated fatty acid are/is bonded to
1,3- positions of the tr| gI ycerilae('s) but, fromthe
glst of the invention, IS apparent that fat/ oi
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and/lqmmuirmm l.i.l‘satl‘ﬂﬁ: flatntlyteai:md: are/er&ytnmtdreﬂ dymthesis
put B Boezse b s st e b R e R e <o
to dseusssd. 10 In a process for the productlon of a

conposi ti | C
ri o) .\/cerllqﬂeat E’% S £d; édrp I %?Gmd}%é’?‘e? f &t tcaomf"sdltmn
i's zpa&mitmnrr@vaﬁw aﬁ?%%t@dtfratqlw@ﬁmrﬂe where

and/aor d@n@n@@&@tﬂy@oﬁcté@éﬁ )a&!&! ds YRded Wcteq:ééitlon and
osrtl ons may be conpod{ﬂ) ei ther 15 sol e

y
JOI Jrpragieth f2 a0 @Gt @RHICTMRR dEes tigated fatty acid
subsirantiisaldopdeenta 1s, 3 dodigliyesy inds( e Werigounded y-either

t d b t d
ot YT hat 3ctihedY o P A IR0 herdiiR 4 Yoes not
aci @ub@rt@mtgaﬁdwdev@rrt@msaqodmngmme (isf) coretrE medoly-
the 2 AMEled $addit Ia%latﬁrse,b&rta%dew %S%dglelt&t 4

anount is |ljttle nmeans even
tri PANEEEE Lo tiversid %&/fruﬁwlé’tsé‘dﬂtra?ttt%ﬂ daitgy acid
is bkorded tondeR0Id i10B-arditSiny alrgd iffatdontadintd, the

and/a(I)Trou nQ- uris% rat eq_lﬁf att haC| d arselll S %q:eqchteoa ount
pOSIntI r?S|s Stit ai &fl S SRS 2s m

bever&‘ad-eftftd@dmemml thizee ,f @orkrc ormeposiat iton domeEouindgd ) where a

;P?{@W§—@dsiﬂu%%tde%ath3ﬁyh%@ he) Rnddie Mo diS ion and
saturated fatty acid and/or mono-unsaturated fatty acid
are/is bonded to 1,3-positions is contained in a material
for beverage/food, when the food composition compounded
therewith is ingested by human being, the amount is still
below the ingesting amount of the poly-unsaturated fatty
acid per day of the present invention which will be
mentioned later.

The compound of the present invention is a
triglyceride(s) and there is an unlimited possibility
concerning its use. The compound may be used as a
material for food, beverage, drug and quasi-drug and an
additive thereto. There is no limitation at all for its
purpose of use and amount of use.

Besides the general food, examples of the food
composition are functional food, nutritional supplement,
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present invention is a triglyceride(s) and there is
an unlimted possibility conecetBing its use. The
conpound may be used as a material for food,
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conpdditR-on of the present invention may cont ain

vari ous q@fralo@ilscl/a%hd ta%ijd:glté ¥ e MIVED R @mlo\f the

Soed el ood S v o el drug TS

pr eventerttheroxiagdatdoort adfn tiae iefisecdarntders and additives
which are commonly used for beverage/food, drug or guasi-
drug. It is particularly preferred to contain an
antioxidant to prevent the oxidation of the effective
ingredient of the present invention. Examples of the
antioxidant are natural ones such as tocopherols, flavone
derivatives, phyllodulcins, kojic acid, gallic acid
derivatives, catechins, fukiic acid, gossypol, pyrazine
derivatives, sesamol, guaiaol, guaiacic acid, p-coumalic
acid, nor-dihydroguaiaretic acid, sterols, terpenes,
nucleic acid bases, carotenoids and lignans and synthetic
ones represented by ascorbic palmitate, ascorbic
stearate, butylhydroxyanisole (BHA), butylhydroxytoluene
(BHT), mono-tert-butylhydroquinone (TBHQ) and 4-
hydroxymethyl-2,6-di-tert~butylphenol (HMBP). Examples

of the tocopherols are a-tocopherol, (-tocopherol, y-



25 ingredient of the present invention. Exanples of
the antioxidant are natural ones such as tocopherols,
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gallic acid derivatives, catechins, fukiic acid,
gossypol , pyrazine derivativesl9sesanol, guaiaol,
guai aci ¢ acid, p-coumalic 30 acid,

nor - di hydroguai areti c acid, sterols, terpenes,
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Al t hough Atliéd cogrimp dived comptcuadprogs eiite ipnesnitonnvention is in
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tri gNpeEvrddes) fartitoh dcsda Hangedd o2 mesition of a
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(Ppégktoktcga%n intranuclear receptor type (PPAR). It has
been reported that ingesting amount of arachidonic acid
from food per day is 0.14 g in Kanto District and 0.19 to
0.20 g in Kansai District (Shishitsu Eiyogaku, 4, 73-82,
1995) and the corresponding amount or more may be a
yardstick for the ingestion of arachidonic acid.

Therefore, the daily ingesting amount of a

triglyceride(s) where arachidonic acid is bonded to 2~
position of triglyceride(s) or a triglyceride(s) where
arachidonic acid is bonded to 2-position and saturated
fatty acid and/or mono-unsaturated fatty acid are/is
bonded to 1,3-positions of the triglyceride(s) for an
adult (such as that having a body weight of 60 kg) in
terms of the amount of arachidonic acid is 0.001 to 20 g,
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Ei yogaku, 4, 73-82, 1995) and the correspondi ng
ampunt or nore may be a yardst?@k-for the ingestion
of arachi donic acid. Therefore t he daily i ngesti ng
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f th t r de(s | yceride
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andaﬂékﬁﬁlhdmdaﬁfuuthaampqeuﬂmmecﬂﬁﬁﬂmﬂﬁﬁﬁkﬂ@ﬁk&dde(s) and
f tt / t Re
tri i gly cer| %ﬁi&)ﬁg}lﬁfﬁ%;ﬂt%d(gﬁﬂ 23%“ gq@lcglr %"Sa&(?{ Y 1yceride(s)

contédieniasidily Bnrdiipce il dey)er s fasdualary aémmuet@ amount

tol QﬁVQﬂ’ﬁ? /J1904, d'nfs%t%lﬁ@%@détf\?%tﬁ:?ﬁlé:ﬂztslclt gfhltéﬁ'te is to be
0 unsat U e a ac
p X c{ﬁ%t i e dacd a%&%%ﬂpgﬁ&ta%mever

t he absoIHﬁv@v@mumhet @t loapeuded Wd e compounded with

beve@r av%er/af Q% lds %lys%r Ivea.srldeespe e%erh% lil‘l% uptOI'I]‘le tlhnegelsntg!er.]sgcing
amount of the beverage/food to be compounded and,
therefore, it is compounded in an amount of not less than
0.003% by weight, preferably not less than 0.03% by
weight or, more preferably, not less than 0.3% by weight
in terms of the amount of poly-unsaturated fatty acid.
In addition, when a triglyceride(s) where a arachidonic
acid is bonded to 2-position of the triglyceride(s) or a
triglyceride(s) where arachidonic acid is bonded to 2~
position and saturated fatty acid and/or mono-unsaturated
fatty acid are/is bonded to 1,3-positions of the
triglyceride(s) is compounded, it is used at an amount
not less than 0.001% by weight, preferably not less than
0.01% by weight or, more preferably, not less than 0.1%
by weight.
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0.03% by weight or, nore preferably, not |ess than
0.3% by weight in terns of the2amount of
poly-unsaturated fatty acid. In addition, when a

triglycerjde(s) where a aChl acid i.s bonded to
2-posit|3h1 g QQWQﬂW% cpﬂé%i%hﬁ.gfqﬁent invention is

trigisarbrasle( s@rumer:is: areamtardrﬁacﬁ:mmw By dborddbd aviZich is
pos'c,tdr&[br?rl% Scﬁ{ Ch foaé L%'\ d{&ég_ eparations such
yam me ed T

nono- unsa urate

1, 3-3foH tmqiﬂpbememtelortqd glry ddve oﬂae(ma)ne@ rpmantmbeia or a

i t infotURf HimAranmHdterdlot | ess than 0. 001% by
wei ght , preferably not less than 35 0.01% by wei ght

or, more 'BIS i GPMRRFI YIS dhde PSRt veé}\fﬁﬂthmls

2004/8b582 aP]EEElu]gD,ZQQﬁ Q%%ﬁﬂlndlrﬂgl nW“lﬁ{t td® the effective

conpQsi ti resent ventlon | as a

dr uglnqliecﬁserﬁh UrEERP Ja S*i %-51 m limited

| n tswe famwlab cﬁheprmjemiemﬁ ddle mreqz&errm |10n)sersb.m:kn igs axhieved
t é?ygﬁ %@Rﬁﬂﬁﬁ 5

met hlm% sr%pmé[ Ilej‘rrhet:é;ec en %doqaéwogsal n fuc%%oa

present i'Higthttiheh qapassidd ags of d?hﬁg pnerﬁeer&ompmmW is

amyiedfad he &fJfCtlﬁ/q.S iR d4d 448 HymRasi trl A form

is not artlcular y limted so far as the object of

t he P QRAGR ITFT LDs AT WP U PN I ration is

apprmmﬂmxﬂmryaweng:doat e Doe her uged. cdﬂmﬂﬂ@n of the
COHDOSItI i nvention..is used

qn .of .of tntr resent
dr u@ 91 s PrefErr B 1 adfihi SR 4% ‘*poorl}na%%’ lﬂﬂqy
dos agel dtoym sampb teaom ,orfdecadhmiay stfr stdmoimiistration, etc. and it
par i cylldnm NI LreRed, e eggda & C%&%ly%elﬁfqbet(% where

15 present Invention may vary de endlng up
vei ghtPo Syt ugatasl YofaCaldhi i anstsbrte et-gosdrigion of
it ﬁﬁblﬂ%ﬂﬁﬂ?ﬁ&kﬂ&ddﬁﬁ,oﬂ(a'ﬁ@%ﬁﬂ%d@lﬁﬁe(%)tﬁheti”(jpoly—
t“gg#c?eecdl (eégpgggﬁe{ aﬁt#ml%/ uns(chgrated a 9)/106} Ahd
t ri glatoerdtde] shatheree ial pold/ A0 nwr&atunﬁtexté’md Veaiyd acid
gﬁd%%%dﬁ'gsng unsaofidréatlg dstltsﬁ.%tntg %tfedcﬁ atélyigﬁ%}cderide(s) is
administered per day to an adult (about 60 kg) in an
amount of usually about 0.001 to 20 g, preferably about
0.01 to 10 g, more preferably about 0.05 to 5 g or, most
preferably, about 0.1 to 2 g in terms of amount of the
poly-unsaturated fatty acid by dividing into one to three
times a day.
Examples
The present invention will now be more specifically
illustrated by way of the following Examples although the
present invention is not limited to the following
Examples.

Example 1. Process for the production of a

triglyceride(s) where arachidonic acid is bonded to 2-
position of the triglyceride(s)

Mortierella alpine was used as an arachidonic acid-
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about 25 0.01 to 10 g, nore preferably about 0.05 to
5 g or, nost preferably, about2®.4 to 2 g in terns of
anount of the poly-unsaturated fatty acid by dividing

Lo o R oo B 43 Bheatning 1.5
i1 et rdtedslay, \Say $0foft lie flagltetnisoy esampossiead t QUGh of
the qrg,rb%sé OJ_lnv%ntl,sl or'19t1 SKHnQB I | tedpég‘}ﬁ}gf%pf 06|o angf

roceés flor
35 tO;aCszy%@;O daer(ds)o Vet e)%rb@uﬂiszdéﬁh@ s opr@pa)mwemt@ 10-kL
2- RSN s sldie tnrd Hrecenii4e6E3) Joriie ;&@&'ebee 0.
was used as an arachid onlc acid WO 2004/085
PCT/Lie2 G344 Fgxred t|d~|°(§]d d@lon& )mW@fSO&WJs%ﬁedA and
nedisib et ded teorinfiading ibrB¥ulefur® wease st % for 8 days

0 0
def atted %bean ﬁg\/\derwél%géof of so%bean oi | 3%16308”’ of atlon

of N@@lB@@HﬂG/hﬂBrpaadamndernpaeé@uké Sfcukbmed vessEDO kPa.
and e [ I t h
§t'1 1?1(9 Wélswaa%l(j%%'%%t %% 2 E?:o kee deche dissolved

pre- cu ture was | hocul at
subjoémg@dl Conge nEaegtiomn 1c9ulttmrlé weh stirring for 8

days ungghyf '?:%é;%%ﬁ'ttd QN MR o LRRIALA 5

aeration nB/ hour |nner pressure o vesse
was %@Wa‘cﬂ@mﬁ@@m & ﬁkj ¥disusese é«ﬁttésm @ range of

keep tthe 2disgs @invad t@péym&@xn@%@;t rb@t |n@%mb0 dfo al F IR dng-down

conCIHTR (0K AT, AR b RS TRERE AL D £ digd

of h:EJ:teo.nsz)equtelalnst henfghltr t(IW/d?ay gy, nmadtemfcanpletion of

fl 15 nmt f] p
ot OB ey o sl e tt%ﬁiwﬁtw/ﬁ?’%oékse’ Where
Af t eracdriploatiiconcdid ishe mmsmléwtééﬂq § ademt @i

tri aleeeridrde( By Wane s talC Rindo G i %g &GS it /o0il was
constituting fatt cidis_ recovére g%_flltratlon

and SYAcEesh & et / § npsulting cells with hexane and
subjected to Purileng steps for edible fat/oil

(degumming, deacidifying, deodoring and decoloring) to
give 150 kg of arachidonic acid-containing
triglyceride(s) (where arachidonic acid was bonded to any
position of the triglyceride(s)). The resulting fat/oil
(triglyceride(s)) was made into a methyl ester and the
resulting fatty acid methyl ester was analyzed by a gas
chromatography whereupon the rate of arachidonic acid in
the total fatty acid was 40.84%.

Incidentally, palmitic acid, stearic acid, oleic
acid, linoleic acid, y-linolenic acid and di-homo-y-
linolenic acid were 11.63%, 7.45%, 7.73%, 9.14%, 2.23%
and 3.27%, respectively. Incidentally, the rate of a
poly-unsaturated fatty acid at 2-position of a
triglyceride(s) by a conventional analysis was 91.5%
while that of arachidonic acid was 64.7%. Further, the
above arachidonic acid-containing fat/oil
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gi ve 150 kg of arachi doni c aci d-contai ni ng
triglyceride(s) (where arachidoh®c-acid was bonded to
any 25 position of the triglyceride(s)). The resulting

ot di v 3§bl>??%5>%e¥f% oA o o rdrr,and 2
analfyazte:@ ka;cmi gadhy Ic lesdeat ogxaminge \dmen‘tatipnmgt @ r atfe ethyl
t | fay
o, SN GL o SBEAO o BN HUDARS -
oI eumrf&rn@nqe Adiawiicl @@r@mayadqm@hamt@ sepdrate and purity
di - Y@ED-gt-h 1l %@d@ﬂf@o@%&@ “Eﬁ%e1¥e@%%k1%g4%%hya %§4bhldonate

9.14% 2.23% and 3.27% respectively. Incidentally,
t he "a%t UG egtesbItp Gn SRnTeRtE @ Pt Sppeaiif igation Teaction
2- pasi tgrapanfe Erdke Era@hicemideEz)xidly a conventiona

anal ysi s _was ﬁl ?96 %ptle Lhat of. ,arachi doni
64. 7% F - .iJv Simeteiny ir‘l f &=
2] hQD D D

(L1 ridie ), vas e e %t'o% Sop 4R o ooy

ara ‘-ll‘g' Qfn < aATITR ...L% oSld (10 " OGS (s 2 |\).eg and a
per&gqgs, @ dilq@yisd GBReTRLASAPRY Ja %B%%Qh%d%@ﬁ fatt acid
purlt )y 99% et aracni donat e. e resu %

ar adERgdsaRondgds to l-posddion 2 a.tq..r-.;: attv acid

sapeimd/i octatmamrm-rue@@tuwlateao fRreRa ke ikl Q& )araa@/u@o Riohded to
aci d. Exarrple.zS Chenl al, %Lhe i s qf
trl V [ WTer e Sat ot a e

1A @7 ey . =-f”uaHHMedfMty
aci S (F’zjs n&h@%&%ed)ft @tAh ?S |3UdQ{B>tc%'&Q1 Y at-ed nfidldnby1
aci and/.or _nono-unsaturated fatty aci arel/ls
boné@éx¥%géguz,3-positions or a triglyceride(s) (XXP)
wher e a poldi-hydreatyacetectef atitngraqild o(,P0 .55 bmmaded wae
3- p%§ d%%éa“in %?t#ga%%dnﬁ@%&%e%% %hﬁ%@ﬁ% then 3.5 ml

nmono- unsaturated
(2.2 mmol) of n~ octanolc acid and 70 mg of

dimethylaminobenzene were added thereto and, under
cooling with ice, 4.6 g (1.2 mmol) of WS-DCC were added.
After 2 hours, the mixture was concentrated and extracted
with ethyl acetate and the extract was washed with water,
IN HCl and a saturated saline solution successively.
After it was dried over anhydrous magnesium sulfate, it
was concentrated in vacuo and the resulting residue was
crystallized from cold hexane to give 3 g (8.7 mmol) of
1,3-dioctanoyloxyacetone (yield: 79%).

The ocatanoate (10.8 g, 31.5 mmol) was dissolved in
120 ml of THF, 8 ml of water were added, the mixture was
strongly stirred with ice-cooling and 1.2 g (31.7 mmol)
of sodium borohydride were added thereto little by little
together with making the pH neutral with acetic acid.
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in 20 M of nmethylene chloride, then 3.5 mM (2.2

mmol ) of n-octanoic acid and 702fyg-of

di nmet hyl am nobenzene were added thereto and, under 25

cool.j with i-ce,. 4.6 (1. 2 l.)__of - DCC .wer.e

adddtf eGP F st S0 AR e T o dHI dps made
and sehxitghecltvedic il itch ettty |1 M citlatve sardident, edtte acixtwese was
washed Wl 4af € é%l@cea?aq:eaﬁﬁ zzrk?é ?{o%d{]%vas washed

sol ut1 on successi Vv After It was drie

anhytridudargnedidum satfutaced tsaldmavsp lagriasnt rdiad over

I N\l IS 10 Fas R Wshed sl @ld 1 284dracuo.
from.cold hexane to Qi

ve 3 (8.7 mm)]) of )
1. 3 K6 ROy Gy il RURARANGE ATyt SRl VRt idh Jdte ML of
ﬁlo.n]j&tgu,yl&hé dh‘m:lx?jiddw,s tHeas F0ethg Of lﬁ.@rgdﬁhﬁlfam%b&zene
Q er e a , the m xt.ure .was . stron
0t At (e HE S RS e e S tldea
sodithaTedio fad e e vartd et st loaodtest [WittH eidwy. | (RIHDEC (6.5

to h ' ' [ M i '
w0 ?dq%‘ld\gstgg’zﬂggra/r% SRR, Bl i R P R oA by
conmfitétiromdffathel &% on, water whi ch was nade
slightly ma@ dicacMildh B 1Hek oasrarddRthedite-dled Wikl WB& racted

extracted with ethyl acetate and the extract was |,
ST iy T DA S e R A S SRR RS vely
dri echsiwet vA taniwedreays IMBETESiand suldadrsaggll saline
con ted in.,v 0. he, r.esul ting oil Vv, substance _.
nas S T 6 anely GBS AR s um
300 s feftedianst lndraenfoisaedene vaw:8 aud et el )t iofy
arachi ' ' / t at. t '
e oS R Gl AL e l%ﬁ&%%ﬁ&%fﬁ&:w
f ur tHeP A dEEPRETEYG fAeataled (B 1)stha rgikp flgk-51 9 (yield:
hourggqokh [ I, it < d %ﬁﬂz .
ext r6a806t)etgl%fr \?%%L et h';f/nIo vg%:éet%rhzﬁ \gﬁg d%tn e eé){ﬁeg'ct Was (CDCL,) B
suc@aSsilvdl y(9_HNasmed JAMZt-H_-VGat(@rZ,HJM)HC]l ind. 8 (6H, m), 2.0-
sat ur 3t egsalyne 13 solutiedn. ), vas; then @ edOver 14 (21,
anhydr ous magnesi um
g), 4.29 (2H, q), 5.2-5.5 (9%H, m).
Synthesgis of 88A (1(3),2-dioctanovl-3(1)-
arachidonovl glyceride
(RS)-2,2-Dimethyl-1,3-dioxolane-4-methanol (5 g,
37.8 mmol) was dissolved in 50 ml of DMF and, under

cooling with ice, 1.6 g (39.7 mmol) of a 60% dispersion
of sodium hydride in oil were added little by little.
After completion, the mixture was stirred for 10 minutes
and 4.5 ml (37.8 mmol) of benzyl bromide were dropped
thereinto. After that, the mixture was stirred for 5
hours. After completion of the reaction, water was
added, the mixture was extracted with ethyl acetate and
the extract was washed with water and a saturated saline
solution. This was dried over anhydrous magnesium
sulfate and concentrated in vacuo and the resulting oily
substance was subjected to a silica gel chromatography
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(yield: 68% of 8A8 which was an oily substance. PMR
(CDC13) 8: 20 O 8-1.0 (9H, m7 2352=1.4 (22H, m,
1.6-1.8 , 2.0- 2.2 (4H m, 2.3-2.4 (6H ln,

(6H,
2. 7- 2. 6H 4 2H, q) 5
(9H, Jﬁ:) ( eﬁ‘é‘ é‘f %ﬁ?& §)9 ; %(?((:t%:}’(?ylg é(ﬁ) (Yit1a:
ar aﬂ’ﬂﬂomfyll(gﬂ)wemsd@@ylldene 3(1 -henzyloxyglyceride

(RS ‘n?lc%l% t "(1}1 %‘g%%fﬂadgefe an ,u%&ngaglrc% (536 &, 25.2

coolnmhgl)Wl‘/\téﬁ5 |d@e‘>sollv@dg g P07 mingif) asfetda6@E®id, 30 ml of
di SRR EOVerd SRR RNY HHde it dd Wi dRded 'féatdte at

by little. After conpletlon the m xture was stirred
for o0 itk ds $0and 4.5 nd (37.8 mmol ) of benzy

br om de \M@rdrﬂ]rma&téadﬂi@rﬁi?ﬂlmti/&i &fad hﬁincdd‘rﬁ:atec} in
re was.stirred for 5 urs ter .co tion .o
t he raecauccf [ g-ﬁme \ﬁaetselrdu\ﬁagqa d‘edfa tﬁg M%r € acetate and
ext I’b’:hﬁt ekhmadt etdsy waadetdatve tdinch  satmredtadactqueasis solution
1 | ut
Th| S s &dlr In\"?l%rar%?a‘iil aatnlﬂir gl %ddt%qzjat"e% 25%]?9{ éoo.l.gltlon

over an deOUS magnesi um
condBYits ateesd dui- e Qe rarsd hyidr ouss wagneg igin ysulfate and

sub r.
o ST AP st A B g ey ke

hex di¥e-Stdy 18 >Hdet alf& i€ PP tyi (e & % gzo(ﬁ apl) wEsy

% Hl%)sol*\ﬁe&pmr?@o' llrg.e?ﬂ? a(elahynTheméylc@pwb ) Jsa‘ee,z ged.e) ml (43.9
I C Ol sunst ance upst ance

7o, Sl I rockelBiR S, ekt Bt Aha ¢ aeid’ 30

m cfine igtlemineke nzdoed vand tohieland Meummmmmg with

reaglcAt g gt %% ]m!?;‘i;} ofAfW'fﬁrDctéq% L RaGH Ly Sol i an ,

vvas concentr cuo e resi ue Wwas extra ed

Aoatfy| tdee MHEd uxed Waith € ORRenErR bess sk Ieed nAGteda with

sat WidhkAad RAULAES 510 WheORxkQ 04 sRd YahiLArlMAtRter, 0.5N
and satu ted %allne olution. This was dried over

anh td-0h d SUCERSSIEAYed TR iFadas dried
to givex &ﬂygir@fusama@lrﬂe)slmm@mdifadeylaeidj cl¥ntrHisdl in

pr oq}écctuo( %08 g%.’vezg % f) 292 oily product. This was
dissolved in 100 ml THF-25 ml acetic acid, then 1.3 g of
10% palladium-carbon were added and a reaction was
carried out through one night in the presence of
hydrogen. After the catalyst was filtered off, the
filtrate was concentrated in vacuo and extracted with
ethyl acetate and the extract was washed with a saturated
aqueous solution of sodium bicarbonate and a saturated
saline solution.

After drying over anhydrous magnesium sulfate, it
was concentrated in vacuo and the resulting residue was
subjected to a silica gel chromatography with hexane-
ethyl acetate (9:1) to give 6 g of a debenzylated product
(yield: 83%). The debenzylated product (136 mg, 0.39
mmol) was dissolved in 3 ml of methylene chloride, 100 mg
(0.33 mmol) of arachidonic acid and 3 mg of



di ssolved in 40 m of nethylene chloride, 6.9 m (43.9
15 mmol ) of n-octanoic acid and 150 ng of
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with ice, 87 g (46 nmmol) of W5-DCC were added. After
2 hours, the mixture was concefbrated and extracted
with ethyl acetate and the extract was washed with

e OH and a salinge, sol ut] . .
o oe TSR A AR VR eaE ST A PR TRt
sul fiateg artd nupr(d)e.rmaatnmi i ©f wassmct megje/?nacﬂiéii g offtar 2
oi | ucGt S 0 TH
ace%ﬁloglrra.sgl het her?&f\/% é”acyf % ) pa ﬁq-‘a? u }%tgr %?Qié]rlth ethyl
addé¢ edid-ea areshdticoextaracts wesr Mashesutwitthy olegferond N HC1 and
ni ghi ddtdhe &y ex8nGR o1 dYrORIEc A8 iNE ‘%@-ﬁ%xyﬁrylng

was filtered off, the filtrate was concentrated
vac@&%@%@%’t%&“%r{%w& AL ERd&atid 1R@ (Gencentrated in
ext naiuoamdvasie dadulit ia s atayiatrd waaquetife@dtdidR silica

o, SEL MBI e SRS SIS (9:1) o
sul fogitve 180 mmsaﬁ:(mx:emhyalpe@ducwamlzmd 7t4r%e)

resultin es| ubj ect e oaS|

chromato P@bﬁ%&aﬁéxihg"?‘ﬁ 6 PHacBY at % %ZH' m) .,
give @-g o @lehgnzyl .ated pr qquct1n835z(>9-@ & 953% m), 2.7-
The d gg Iated product

)
di s<ol n™ mé- H&lHenén Johl4or38de 206y (3(753§ (9H,
nmolw) .of ar achi don| c acid and 3 ng of WO 2004/ 085582

PCT/ JP20 / 2 hyl am,nopenzene .wer e

added angfh é‘ér coaazl%ltoyﬁ&“agg hg]ﬁb Y gi‘é’c%%e)' PPA
of \A&(BOGZ\meirleaadddé:@yJABt(ér)—aralmdsmd@nqyﬂe gi]}bdelmeie/)aand 8P8
conqanty afiefht lr-@Ctae:%c‘Mﬁd%n% ylgﬁg%@i?eg Jdd A so abie

extr act Wwas was wat er
sat (Cat&d @ﬁﬂ%dsamﬁh@n Ssec @sdibpsl s Am ézlhedrcﬁslﬁ] of 8A8

overnantgadr.ous magnesi um sul fate, it was concentrated

in vacu aandth
S|I|ca %gFgﬁ%H;%ﬁ

2 7arach1donlc 'acid is bonded to 2-position

An ion-exchange resin carrier (Dowex Marathon WBA;
Dow Chemical; Trade Mark) (100 g) was suspended in 80 ml
of a 12.5% aqueous solution of Rhizopus delemar lipase
(Talipase Powder; Tanabe Seiyaku) and dried in vacuo to
give an immobilized lipase.

After that, a reaction was carried out using 80 g of
the triglyceride(s) (TGA 40S) containing 40% by weight of
arachidonic acid prepared in Example 1, 160 g of caprylic
acid, 12 g of the above immobilized lipase and 4.8 ml
water at 30°C for 48 hours with stirring (130 rpm).

After completion of the reaction, the reaction solution
was removed to give an activated immobilized lipase.

Then the immobilized lipase (Rhizopus delemar
lipase; carrier: Dowex Marathon WBA, trade mark) (10 g)
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(1(3),2-di pal mtoyl-3(1)-arachi donoyl glyceride) and

8P8 (1, 3-dioctaoyl -2-arachi dondyl-gl yceride) were

al so able to be prepared by the sane nethod as in the

case of 8A8 and 88A. Exanple 3. Production of
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removed to give an activated i il.ized |ipase.,

TheR EhdehR i edq s & AT Giids (4o GREe T dRie.)

car rdogrtailbdwex 8gr.at hon WBA, trade mark) (10 g) WO

2004/ 085 PCT/ JP2004/ . - .27 il.led.in .
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meanwhi L enper re o col umn , was, kept a -
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acid, respectively while 8P8 was 1,3-capryloyl-2-

palmitoyl-glyceride, 808 was 1,3-capryloyl-2-oleoyl-
glyceride, 8L8 was 1,3-caproloyl-2-linoleoyl-glyceride,
8G8 was 1,3-capryloyl-2-y-linolenoyl-glyceride and 8D8
was 1,3~capryloyl-2-dihomo-y-linolenonyl-glyceride).
Incidentally, the resulting 8A8-containing fat/oil
(triglyceride(s)) was subjected to a conventional high-
performance liquid chromatography to separate and purify
96 mol% of 8AS8.

Example 4. Adjustment of expression of lipid
metabolism gene by fat/oil where arachidonic acid is
bonded to 2-position of triglyceride(s)

Influence of fat/oil (arachidonic acid-containing

fat/oil) where arachidonic acid is bonded to 2-position

of a triglyceride(s) prepared in Example 1 on expression



for edible fat/oil (degunm ng, deacidifying, deodoring
and decoloring) to give a fat/oil (triglyceride(s))
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8A8-containing fat/oil 15 (triglyceride(s)) prepared
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hi gh: i O r t e .
S LTSS UL A OGN, o RRL AR cparea 1n
of eXprlesyiANRAL |t thetriks i@n@m@iﬁqmmlaﬂ:id in the
Wher & 56 AR 0N CEid drd$ mAwnded 10 2-Posid inh Wlite the
tricllyceride(s) Influence of fat/oil (arachidonic .
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ké;()ndiﬁlcb texgepiseitian £fadd auatz%ir%a/ﬁwosssggﬁé Sanis ePRdISTe | 1) |
Xpress ,
PCT/ IPR00R TGRS OF FP CHOYbrERT deAFas |Fpi 4 paie-
met afbedd sng vaarsd thestedvaisiing wasatneadvidedd ratearwfddBP  The
trai LR YEeK [.vj.de [to fou [ QUPS..
'Srh[eaéa}%%%:'ing%m c me -c")cl)%% g?%%%&¥a%$%q 3 a‘e%a%édt%l?ant the
Exarfelyl ikgesiist cprenae| e proum datbvg tdadieeff the

tal |l owheOinde 0 | s SUULL] | A0 o PrERANRLIQUN s KiNOB gestion
of fat/aqil as shown in Table 1 (0% AA, 14. 6% AA
26. 9% AN RRESE TRIAAL HRA%L HHHERTH iR Bbnt ent

vas diddetentiand e exifadymnt fdjdmaed wdwwedfused with a

:g?lﬁqﬁfo%{gcjoféall(@Mnez'gg@u%.&n”%h?@ﬁ?as@re%ﬁ@& with ice-
cooled diethyl pyrocarbonate to remove the content
therein, water was removed therefrom and then its weight
was measured. With regard to liver and epididymis white
fat tissues, weight of the whole tissues was measured.
Further, according to a method of Chomezynski, et al.,
total RNA was extracted and prepared from each 100 mg of
central jejunum, liver and epididymis white fat tissue
and used for the measurement of expression of gene. In
addition, blood upon killing by decapitation was
collected and triglyceride(s) concentration and total
cholesterol concentration in a serum fraction were
quantified using a measuring kit (Triglyceride(s) E-~Test
Wako and Total Cholesterol E-Test Wako being used,
respectively).

Total RNA (10 mug or 30 ug) extracted from each
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significant.
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Table 2. Component Compositions of Experimental Food
g/kg 0% AA 1% AA | 2.5% AA| 5% AA

Casein (Vitamin-free) 159 159 159 159

IS_Can starch 479 439 383 295

0% AA Mixed fat/oil 50

14.6% AR Mixed fat/oil 68

26.8% AA Mixed fat/oil 93

37.7% AA Mixed fat/oil 132

Minerals AIN-76 28 28 28 28

Vitamins AIN-76 8 8 8 8

DL-Methionine 2 2 2 2

Choline bitartrate 2 2 2 2

2% Agar 272 294 325 374
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Influence on tissue weight and serum lipid
concentration after 2 weeks of ingestion of the
experimental food is shown in Table 4. Weight of
epididymis white fat tissues corresponding to inner
visceral fat lowered corresponding to the arachidonic
acid amount in the experimental food and, in a 5% AA
experimental food, the decrease was significant. 1In
addition, serum total cholesterol and triglyceride(s)
concentrations significantly lowered corresponding to the
arachidonic acid amount in the experimental food.
Lowering of the serum triglyceride(s) concentration was
particularly significant and, in a group of 1% AA food,
the lowering was 53% of a group of 0% AA food.
Incidentally, under the condition of the present
experimental raising loaded with arachidonic acid, no
abnormal symptom such as inflammation caused by
production of exceséive eiconoside was observed and it
was confirmed that tHere was no problem at all so far as
arachidonic acid is ingested as a constituting fatty acid
for a triglyceride(s).
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increased to an extent of about 1.5- to 1.7-fold in the
groups of 2.5% and 5% AA food (Fig. 1). On the other

hand, expressed amount of PPAR3 mRNA in jejunum lowered

depending upon the arachidonic acid content in the feed.
In addition, expressed amount of jejunum CRBP II, L-FABP,

I-FABP and AOX mRNA which are target genes for PPARQ

increased depending upon the ingested arachidonic acid
content. Since retinol which is absorbed in jejunum is a
hydrophobic nutrient, most of it is present in cytoplasm
as being bonded to a combined protein. A cellular
retinol-bonded protein type II (CRBP II) plays an
important role in intracellular transportation and
esterification of retinol is.

Therefore, it is now apparent that arachidonic acid
efficiently mediates absorption and metabolism of fat-
soluble vitamins by way of an increase of expressed

amount of PPAR o mRNA and an increase of expressed

amount of jejunum CRBP II mRNA. From the above result,
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In epididymis white fat tissues, expressed amounts
of PPARc and PPAR® mRNA significantly lowered depending
upon the amount of arachidonic acid. Further, expressed
amount of fat cell-specific fatty acid bonded protein
(aP2) mRNA also lowered depending upon the concentration.
It has been known that PPARY participates in
differentiation and induction of fat cells and promotes
the fat accumulation in white fat tissues, and a decrease
of epididymis fat tissue weight by ingestion of
arachidonic acid (Table 4) suppresses numbers and size of
white fat cells or, in other words, differentiation and
aging of fat cells by way of decrease of expressed amount
of PPARO mRNA. On the other hand, expressed amount of

white fat tissue AOX mRNA increased as a result of
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Thel,3-positions and arachidonic acid is bonded to 2~

position of a triglyceride(s) which are examples of the
structured lipid.

Male rats of SD strain of 5 weeks age were divided
into four groups each comprising five rats, acclimatized
for one week with a standard solid feed and ingested for
two weeks with an experimental food (10% PPA and 10% PAP;
Table 5) compounded with 10% of arachidonic acid-
containing structured lipid (PPA or PAP). In the control
group, an experimental food (10% PPP) compounded with 10%
of PPP was used. In ingestion of the food, a pair-
feeding was conducted and body weight was measured every
day. The experimental food was prepared using agar so
that the daily ingested energy became same among each of
the experimental food groups.

After two weeks from ingestion of the experimental
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J %rfﬁiyceride(s) concentration was significantly high in a
group of 10% PPP food while, in the groups of 10% PPA and
10% PAP food, there was no significant difference from a
low-fat food group. Although the same 10% fat/oil were
added to a low-fat food (2.4% corn oil), serum
triglyceride(s) significantly lowered showing the similar
value as the low-fat good group when one of fatty acids
binding to a triglyceride(s) was substituted with
arachidonic acid. With regard to serum total cholesterol
concentration, low values were noted in the groups of 10%
PPA and 10% PAP foods as compared with a 10% PPP food
group.
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target gene of PPAR of jejunum is shown (Fig. 4).
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From

PPA, each one molecule of palmitic acid and arachidonic

acid is dissociated and absorbed by the action of

10 pancreatic lipase specific to 1,3-positions and

arachidonic acid having a particularly strong PPAR ligand

activity acts as a PPARo ligand in small intestine and,

therefore, expressed amount of target gene of PPAR

increased in a group of 10% PPA food as compared with
15 PPP food group which is a control group.
hand, when it is considered that two molecules of

dissociated palmitic acid and one molecule of 2-

a

On the other

arachidonoyl monoglyceride (2-AG) are produced from PAP

and are incorporated into epidermal cells of small

20 intestine,

it is assumed that,
weak action as a PPAR ligand, there will be almost no
influence on the expression of target gene of PPAR in
group of 10% PAP food as compared with a group of PPP

food which is a control group. However,

25
the group of 10% PPA food.

Expressed amount of PPARa mRNA of liver

significantly increased in a group of PAP food (Fig.

since palmitic acid has a

a

the result was
entirely the contrary being similar to or even more than

5).
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and achieves the function and the significance of bonding
of arachidonic acid, i.e. a poly-unsaturated fatty acid,
at 2-position has been proved. As compared with a low-
fat food where fat/oil load is 2.4%, the structured lipid
load of 10% (total fat/oil load being 12.4%) of PPP, PPA
and PAP foods is not an extreme fat load and, therefore,
although there is no difference between PPA and PAP in
view of serum triglyceride(s) concentration and serum
total cholesterol concentration, there is a clear
difference in a level of expression of gene whereby it is
apparent that, in an extreme lipid load, PAP (a
triglyceride(s) where a poly-unsaturated fatty acid is
bonded to 2-position) significantly lowers the serum
lipid concentration.

Example 6. Serum lipid lowering action by

structured lipid containing arachidonic acid
Influence of arachidonic acid chemically synthesized

in Example 2 on serum lipid lowering action of the
constituting fatty acid was investigated in a high-fat



i pase specific to 1, 3-positions was found and it was
proved that the sane effect was available in liver as
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bonded to position cantl OWer s
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act i@} Ryie %%%%P%H&%ﬂa!%Qb%d%%@t%bﬁh@gf%%%PQMQQWn%ested for
acid 35 Influence of arachi donic acid chem call

syntHEs "EEHS Wi B &S &XPegATeStEh I5ARcy qsoﬁ@PNngn Table 7
act iagid afabilee 8 qmaﬁtdatlut lhrj@hf-a@watsl%dp\m 7.5% PAP, 7.5%

'nV?§%2 gﬁﬁgbﬁggg @L%%’ W4 90%/0%%%32 Incidentally, the
condition for a high-fat food was that the rate of
fat/o0il in the feed was made 20%, beef tallow abundant in
saturated fatty acid was used as a base and 2% of corn
oil were compounded to avoid the deficiency of essential
fatty acids. In the control group, an experimental food
(high-TG food, 20% fat/oil food) compounded with 18% of
8P8 (20% as a result of addition of 2% of corn oil) was
used.

After two weeks from ingestion of the experimental
food, rats were killed by decapitation and
triglyceride(s) concentration and total cholesterol
concentration in a serum fraction were quantified using a
measuring kit (Triglyceride(s) E-Test Wako and Total
Cholesterol E-Test Wako being used, respectively).
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pA]ICIIL (<) ] oou Tyt O T ooUt; = St oty
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add *580“. of—2%-ofreorn—oeit)—was 0—used—Afiter two
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v ol(Xrutisleichl Sangl '
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2004/ 085582 PCT/ JP2004/ 0042827 55 8P8) | (7.5% 828) | (7.5% 88A)
g/kg Feed
Casein 200 200 200
DL-Methionine 3 3 3
Corn starch 150 1590 150
Sucrose 350 350 350
Cellulose powder 50 50 50
Minerals AIN-76 35 35 35
Vitamins AIN-76 10 10 10
Choline bitartrate 2 2 2
Corn oil 20 20 20
Beef tallow 105 105 105
PPP
PAP
PPA
8P8 75
8A8 75
88A 75

Influences after two weeks from ingestion of the
experimental food on tissue weight and serum lipid

concentration are shown in Table 9.

Serum
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PAP) PPA) g/ kg Feed Casein 200 200 200 200 200
DL-Methionine 3 3 3 3 3 Corn-st#8rch 150 150 150 150
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: 35 35 35 .35, 76
ok SR J N AR D 2 SHiien S gl Bricant1y nign
bi t afakee® Qora Ioiqh-ztt)rﬂ@lszcﬂeﬁme(s) Baedd tatdww 3R IGough a
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Tabl e 8. Conponent™ Co I on of erinen

Hi giFhI%“ﬁ? gh= T H gh- T R st q:mnp g7 5% BFB) PAP food
(7 o 8AS {{lgrodh Gt G/ Kibveesh Gasei b RGY @L%blé%)erlde(s) .
I oni ne starch 150 150 150 ucr ose

350 B50" FRPD T HHRRT® 5 SPBEnd DPA, 2 7.5% PAP
food group showed s1gn1flcantly low values. Similar
result was also shown in structured lipid groups (7.5%
8P8, 7.5% 8A8 and 7.5% 88A) where caprylic acid is a
constituting fatty acid. It has been confirmed that,
when a medium-chain fatty is used as a constituting fatty
acid, an effect of lowering the serum triglyceride(s) is
able to be significantly enhanced. Similar result was
also found concerning serum total cholesterol
concentration.

It has been known that not only arachidonic acid but
also poly-unsaturated fatty acids adjust the serum
triglyceride(s) concentration and the serum cholesterol
concentration by way of PPAR and it is apparent that,
like in the case of bonding of arachidonic acid to 2-
position, the similar effect is achieved in the
structured lipid to which a poly-unsaturated fatty acid
is bonded to 2-position.
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po| _______________________________ Lum 8A8) 88A)
tri ﬂéz?@? B )Y R ERE W, | 63.3 = | 83.1 =
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(umol/dl) : ’ ’ :
a,b: significant difference observed between different
alphabets (p < 0.05)
5 Example 7. Example for preparation of capsules
compounded with fat/oil (triglyceride(s)) where
arachidonic acid is bonded to 2-position of
triglyceride(s)
Gelatin (100 parts by weight) and 35 parts by weight
of glyceride for food additive were dissolved in water at
50 to 60°C to prepare a gelatin film having a viscosity
of 2,000 cp. Then the fat/oil (triglyceride(s)) prepared
in Example 1 where arachidonic acid is bonded to 2-
position of triglyceride(s) was mixed with 0.05% by
welght of vitamin E oil to prepare a content 1. Vitamin
E oil (0.05% by weight) was compounded with the fat
(triglyceride(s)) prepared in Example 3 where 32 mol% of
8A8 were contained to prepare a content 2. Capsule
formation and drying were carried out by a conventional
method using those contents 1 and 2 to prepare soft

capsules each containing 200 mg of the content.
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collected and blood biochemical markers were analyzed.
Result of the measurement is shown in Table 10. The
serum triglyceride(s) concentration significantly lowered
by ingestion of the capsules. Although the serum
cholesterol concentration significantly increased, that
was not due to an increase of concentration of LDL-
cholesterol which was the bad cholesterol but due to a
significant increase of concentration of HDL-cholesterol
which was the good cholesterol. From the above, it has
been confirmed that serum lipid is improved by the
fat/oil where arachidonic acid is bonded to 2-position of
a triglyceride(s).
Table 10. Result of Physical Examination Before and
After Ingestion of Capsules of Fat/0il where Arachidonic
Acid is Binding to 2-Position of Triglyceride(s)

Before After

Height (cm) 169.8 = 5.9 169.8 = 5.9
Body Weight (kg) 65.1 = 6.5 65.0 = 5.9
Neutral Fat/0il 99.4 =+ 28.0%| 74.1 = 17.5°
(Triglyceride(s))

Total Cholesterol 175.9 = 17.6%| 184.9 = 18.6"
HDL-Cholesterol 58.5 = 10.2%| 63.1 = 10.0°
LDL-Cholesterol 106.9 + 19.4 | 108.3 + 17.6

a,b: significant difference observed between different
alphabets (p < 0.05)



position of triglyceride(s) was m xed with 0.05% by 15
wei ght of vitamn E oil to prepare a content 1.

wO/ka0an0s3s82 E oi |l (0. 05% by wei ght) was conpoundedr/gw2064/004282
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the fat (triglyceride(s)) prepared in Exanple 3 where
32 ol % of 8A8 were contained t8 prepare a content 2.
Capsule formation and drylng were carried out by a

conventi q;thog u3|ng Eﬁse cogtgntsql and 2 éctlon in
pr epar e %
2 > P 1

8. S&sumii éﬁ@?bVlng actlon |n‘hunans afte}
|ngé§FT6ﬁ_;§£g_T“(trl | yceride(s)) where arachidonic

acid i s bomRERabion thlgn @insent P cieinins)tise THest was
t estccﬁ{daéwedpr@@eéumé YN Gkedrip TR IS r &R ddSdliles of
out r % nsj deration followng the _spirit

of (e ref i TaRiTol oD RS IAS BRaRed | Dh Famele 7
consgemnz mgl/qapsrum imetdmsd d\ﬁSamﬂd:(Ljd:drejob aetwtads) Xvere

ca t f re i doni ¢, aci

bondiipesitd of 5 (B¢ MR o PP RS Wi (Bsemeea.
in Beipie and sty chapsesteiom aerihe crfagmakﬁs dosemum

aci d)y Mef o effk@@ééé)edcctﬁgerpﬁ%ﬂ[fgﬁ head %8l o?cpﬁ»ﬁrgéreeupon it

who consent ed fore and ter ingestio

capsﬂh@e@d I8 Jogmll fvesantt ol dvest dgdy afficbrbl o&l biachkmicd3.3 =
&ﬁis were anal yzed. 15 Result of the neasurenent is

shown™ i ' Tabl e 10. The serum triglyceri de(s)

concent r dixample ghl £ i 1 Rt eTira Biwpafation

t he caps g e

concentr ;&t‘l?%nf%}g% {kallr%el nfél?aeea@] (tscéﬁ‘{aoinlng 9(%% of 8A8

due Rl%ﬁ%?fr%cﬂrrea’%?éaml%ohc(eﬁﬁ(} &) ort®fg IOl pere egg yolk

cholesd Bi10in Wi € hy Vs dihe dagh chol asd & C&Lf ity e O ha 40

Si gnl fic éq i.ncrease of concentratl on O
S

HDL thdtte st eI SO MO ot dhsied tard | hommaapized

t he aatibveher td:‘rmslljkmemaxmﬁ iR dind fedt 5@t umad igidkd Schereto
ere arachjdonic,acid is

d.b fat/oil
bontr}:g\é%%abk% h%elr Shsir BfTh‘z% VPSR e (SN b 9~
10. p?mﬁure)fswmlen&»damﬁnan dro Bfepareara lididkremulsion.

I ngestdion @f fRrselEs O.Iflﬂ::l.a& I&Ad 1 ST &4 a&ﬂ;gooéB& into a bag

made of plastic and sterilized with a high-pressure steam

at 121°C for 20 minutes to give a fat transfusion
preparation.

Example 11. Use for Juice
f-Cyclodextrin (2 g) was added to 20 ml of a 20%

aqueous solution of ethanol, 100 mg of the fat/oil where
arachidonic acid was bonded to 2-position of a
triglyceride(s) (compounded with 0.05% of vitamin E)
prepared in Example 1 were added thereto and the mixture
was incubated at 50°C for 2 hours. After cooling to room
temperature (for about 1 hour), incubation was further
conducted at 4°C for 10 hours together with stirring.

The resulting precipitate was recovered by centrifugal
separation, washed with n-hexane and freeze~dried to give

1.8 g of an inclusion compound of cyclodextrin containing



Acid is Binding to 2-Position of Triglyceride(s)

Before After Height (cm 169.8 5.9 169.8 5.9 Body
weioghsssgkg) 65.1 6.5 65.0 5.9 Neutral Fat/ET/J2004004282

28.0a 74.1 17.5b (Tri 1 ceride(s ) Total Cholestero

175.9 17.6a 184.9 18.6b HDI~ @Hol-esterol 58.5 10.2a

63.1 10.Cb LDL-Cholesterol 106.9 19.4 108.3 17.6

a,b: _sigpificant difference, gbserved, between different

SRRt LSED wherbes T ae soa b5R8HS was bonded Lo 2-

PCT/ p&20046004282 trigBycéxbapl(e) 9. BReéUPdwder (1 g) was

tri ' o] ' [ i n, _humaps.after
| nochgficathbadiy MEKLET. B0 8 {Leo B iR1af Fa prepare a
8AS Hipfandiioh ¢ontaheedonsentablfojbi wheyetaratketdonic acid
5 Was wds CoEEed edo a5 SEEE: H5n | e
capsul es of thgoe%i le fgﬁ?dng%gﬂ?gﬁﬁ %ﬁpg%%bé?'
prepared in Exanple 7 (72 ng/capsule in terns of
arachi donic acid) were ingested for one nonths to
ei ght people who consented. Before and after
i ngestion of the capsules, serum 10 triglyceride(s)
concentration was anal yzed whereupon it showed
significant lowering from162 29.3 to 83.3 14.09.
Exanpl e 10. Use for Fat Transfusion Preparation The
fat/oil (triglyceride(s)) containing 96% of 8A8 15
prepared in Exanple 3 (400 g), 48 g of pure egg yolk
lecithin, 20 g of oleic acid, 100 g of glyceride and
40 m of 0.1N sodium hydroxi de were m xed and
honmogeni zed and then distilled water for injection
was added thereto to nmake 4 liters. This was
ermul sified using a high 20 pressure spraying
enul sifier to prepare a lipid emulsion. Each 200 m
of the lipid enmul sion was disposed into a bag made of
plastic and sterilized with a high-pressure steam at
121C for 20 mnutes to give a fat transfusion
preparation.



25 Exanple 11. Use for Juice (3-Cyclodextrin (2 g) was
added to 20 m of a 20% aqueous sol ution of ethanol,

wao®4mngssef the fat/oil where arachi doni ¢ aci dP@EIP2004/004282

10

15

20

25

30

35

bonded to 2-position of a triglyceride(s) (conpounded
with 0.05%of vitamin E) 30 prefared in Exanple 1 were
added thereto and the m xture was incubated at 50C

for 2 hours. After cooling to tenperature (for
about 1 hour), incubation masgiggﬁk%r conducted at 4C

for 10 holrs t®giibed-wnphosingragent Thentesningng
preCtPiéﬁ&@e%@ée(@?OWE%FQ ?é SEPLEALE at8d fatty. acid is

separatlon was h ane and freeze-dried to
glveboﬂ &d (t@f 2aPOF HELRBi OF %@%pbﬁh@lb¢e€y@¢b@éxtrln

?On; ai ni n@ WO @1@@419185@8211115’:%%1&?40 %él@'@"rg@gordlﬁé tbN€laim 1,
t ar ac oni ¢
p25|€h%ﬁ gh?r?%?9Ee??ﬂE?%§s %ﬁ%rb%gﬁ%?rfqe@§ ) Wikere a
honug@hpﬂwn$qturaeddmfahtﬁOaéideis Dé%ﬁ@dCﬁotD—ﬁé@Dﬂi@n and
h t e arachi
Zc. {ﬁ‘% 2008 e B0 P08 A/ Soaeho-WRAFRLARHQPLF acia
%%@@d@@wg Pizow@@mzmns Oﬂsth@L‘Ati\,@le_erJﬁde (s).

I|p|d 'anOV'nﬁhégﬁﬂﬁléﬁiﬁﬁ%@%ﬂﬂgaagéﬁtgid&gf&ﬁﬁ%SQo claim 1
where a pol%?unsaturated fatty acid 1s

2- pof t4 on"BET e+ Y??g??%%WW%ﬁﬁ%ﬁraEe@ fapy acid is an
| i pi clné gap+ O Viyige agesd t@es0sdi fgrtp &tadm 1, wherein

t he agent,contains,at erj de( ere a
pol y- unsa%Urat@%efﬁiQ éa%b%%?%&?ﬁwﬂ%ﬁﬂ$oa%9?ﬁg+?gdﬁo any Of'
and cb&dmsaledofaitwhemnxhemh#cmméqmmﬁme@atmfdfﬁﬁ fatty acid

fatt ed to 1,3-positions of the
fepfishid Rehe

tr|g ycerl The |ipid-inprovi ng agent
accordi ngfto cThke M iIpidrimprathioreiagedie according to any of

pol Yo 1sad uf atgdy f %ﬁ%r@:ﬁ{ dtt}]ef‘ ﬁbn’@r@&‘?‘téﬁgpg fat/oll

unsaturated fatty aci I d-1nproving agen
accRHRRF D %Ylyllbqub%%@wfl 3 dnﬂs:rm@nwm wénch is able

OMegee Goittbatelr Attt JBfder Bld (5) kthdise HPLMIMN L acid is
aCT Gordied o |4 B85 1 TREOV NG A0 Scording Lo any of

6. The lipid-improving agent according to any of
claims 1 to 5, wherein the microorganism mentioned in
claim 5 is a microorganism belonging to genus
Mortierella.

7. The lipid-improving agent according to claim 1
or 2, wherein the poly-unsaturated fatty acid is an
omega-3 type unsaturated fatty acid.

8. The lipid-improving agent according to claim 1
or 2, wherein the poly-unsaturated fatty acid is an
omega-9 type unsaturated fatty acid.

9. The lipid-improving agent according to any of
claims 1 to 3, wherein the omega-6 type poly-unsaturated
fatty acid is 9,12-octadecadienoic acid (linoleic acid)

18:2w6, 6,9,12-octadecatrienoic acid (y-linolenic acid)
18:3w6, 8,11,l4-eicosatrienoic acid (dihomo-y-linolenic

acid) 20:3w6,5,8,11,1l4~eicosatrienocic acid (arachidonic



claims 1 to 4, wherein the agent contains a fat/oi
prepared by incubation of a m croorganismwhich is

W@Ri0e/083582 pr oduce a triglyceride(s) where arachCTarue:/004282
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acid is 20 bonded to 2-position of the
triglyceride(s). 6. The |ipid=i #roving agent
according to any of clains 1 to 5 wherein the

m cr oor gan ntloned in _claim5 is a mcroorgani sm

el GHotRG 48+ bBRas - By 15 o} 6199508 SEr FpROLE scid 22406 or
i pi ov4 Ng. a 9 o_cl

mherg %n?% i/po @ %ﬁgé %?éﬁkégég%é ?dQ%SS%. onega 3

type unsaI(]ur at%fﬁ%ﬂd&ﬁhﬁrox&nd’ﬁémwlcht:cgﬂﬂﬂr\(gngo claim 1,
agery rd| oclaiml or erein e

pol y unsatUr l?g%&f%t?})l/e ok A éjry%% YRR tgpefatty acid
unsatsirat 12, I atdyt adecht Bierdie |a@icﬂm$n L ONb Dén PEeAEid)
according to any of clains 1 to 3 erein the

oneggiﬁhﬁ%per%b92uh%a@@t@d%@atébxaqnaxcdacsd (stearidonic
9,12-o0c n (l'inoleic,acid) 18:2co06,
6.9 ﬁ%%k?]a%e‘ﬁ%? P bhofD: SEiet Ogst nopenie agtd) (gbhomo-a-

éﬁ 4‘@’Qﬂ?@&B%en§'flaf4d17—elcosatetraen01c acid
(dlhonD [ ol eni ¢

20: A0H b3 B, 418 141 pi @Pﬁﬂéi@é@éﬁex@@é@n&ﬁé agbi dopp 05()5\@
2004/ 085582 PCT/ JP2004/ 004282 46 acid) 20:40)6

7, 10, 413 1163 docosbt e eeame et amial @ 2 22 : 503 or
4,7, 10 13, 16- docosapentaen0|c acid 22:5w6. 10. The
i pide 1 midt ohA o%@imqw AMdn22:6@3 or 7,

wh L nBga ted fat

5 1. 15- ok agecatrl ARSI A S AU B o S Yt 1,

18: Fv@r €9 WQEHQ;—%C’Q%M%&-r%éJ‘}m&: mau(zg:dmﬁd i Shomiye acid
[s i hormo

?Fho)e#$c 2%?&%%¥%ﬂﬁ%ﬁlgﬁg%%%f§1%§ cbs%t%fr%&ﬁﬁﬁ% ienoic

aci hci2D: 230D, & 14, 441 /s RISOSEOPEIN LD :L@C(rgead V%Cld)
20:5w3, 10 7, 10, 13, 16, 19- docosapentaen0|c acid

or 4 BUﬁDﬂls 16, 19- docosahexaenoi c acid 22: 6w3. 11.

8. wher e 7 1 hd W S Ly et (A TR o [gain 2,

6, 9w:amdex:a:dueer:mm1maﬁ FAW0 adl.dl oreivies adirQins skhurated

aci ‘%a?tckyzvé{%l%f i %e;lijecececéjos‘r‘e‘rI I %%%a%o%ccl dac(irEE (ca%rydl)lc acid)
8:0, decanocic acid (capric acid) 10:0, dodecanoic acid
(lauric acid) 12:0, tetradecancic acid (myristic acid)
14:0, hexadecanoic acid (palmitic acid) 16:0,
octadecanoic acid (stearic acid) 18:0, 9-octadecanoic
acid (oleic acid) 18:1w9, arachidic acid 20:0 and
behenic acid 22:0 and the fatty acids bonding to 1- and
3-positions are same or combined.

13. The lipid-improving agent according to any of
claims 1 to 12, wherein the triglyceride(s) is selected
from 1,3-dipalmitoyl-2-arachidonoyl glyceride (16:0-
20:4w6-16:0), 1,3-dipalmitoyl-2-5,8,11,14,17-
eicosapentanoyl glyceride (16:0-20:5w3-16:0), 1,3-
dipalmitoyl-2-4,7,10,13,16,19-docosahexanoyl glyceride
(16:0-22:6w3-16:0), 1,3-dipalmitoyl-2-dihomo-y~linolenoyl



20:3w9. 12. The |ipid-inproving agent according to
claim2, wherein the saturated fatty acid or the

woreweAssssat urated fatty acid is sel ected fronPODIRNGI®4282
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acid (caprylic acid) 20 8:0, decanoic acid (capric
acid) 10:0, dodecanoic acid Cléarrc acid) 12:0,
tetradecanoic acid (nmyristic acid) 14:0, hexadecanoic

ragecano : ' < : = !

noi g e g T EL e dRark- 1850 7 CEr arainatu oyl saeneadnoyl
i GH i, d . ' id.22:0 d,t

AR o SR TR A VRS vis et

contarechidSnoyheglydé gt daTpf 9¥6 1B 205HLgagGor ¢i By to

any of clains 1 to 12, wherein the triglyceride(s) is
sel XAPTY +AA 1232 of pht i 4 o1 -2icesrpeniomoyyl glyceride
gl ycesigler d 16,9800 20: Awe- 16 —2-
1,3-§?palAétoy?-g-%?S,§?§1%$i%%r%%%%%a%e%tgh%gr13’16’19"

gl yciscsea{dbaio?D: PWAcd®idy , (ds B=22:603-8:0), 1,3-
di pal mtoyl -2-4,7, 10, 13, 16, 19- docosahexanoyl " gl yceri de
( 16: V- BINPNE 2ydihomo-y~1inolenoyl glyceride (8:0-20:3w6-

éc% @%E@% o Z'Sr[;%yoi-gjlwi ”°$r§§§’¥'glvﬁ§§f§é 0(885:55;—220:3(09—
16: D-20: - 16 ,3-di pal.mtoyl.-2- d |
g(gl ycé;'rqz)d’e%g’%7%%%%7%65}%3%%%%%‘4]0 a%fﬁ%{/]ﬁ-yi-( 18:1w9-

ar aciu dnpeyis ol ¢ eri de3(8i0180y£05-8:0) 11113517~
dicapryloyl-2-5,8?11,14,1%-ei%%sage%fgﬁ%§flgr§geride 5

docosahexanpy] g1yees e (80,25 tno. 8. 0) 1, a0 b9y 13-
ocosahexanoy ceride (8:0-22: -8:0), 1, 3- '

di ca"f}r"gﬂYéy'l 2‘1 ?M%r-%ﬁﬁoﬁ-&ﬂﬁpﬁad}%qﬂe glyceride

(8: Qa0 13ysi-2 B: 6kh3-1g 31 §ariyboyh 522853dn 0y} —y—

gl yg(eri de (8:0- 20?3089-16%:985, 1594102285242k nomo-y

1, 3-ldiral lemdy 12-cAryand idtEn oyl 8 :glye-er0 Roé 188 4¥8910and/or 1,3-
20: 406-18:1(09), 1, 3-dioleoyl-2-5,8,11, 14, 17-

ei cosap@avAnArimagidrastl del YCEs: 139 - (A 5083480 4309 18: 1w9) .
1, 3- ol eagyl -2-4,.7,210,.13,.16. 19-.docosahexanoyl gl yceride .
(18: 109- %f:'qofﬁffg:%%?%péoéfil&%éﬁ@% 4RSS o clain 1,
| i néineF@yiin gity deriades (meBrtined- Zert3we-r1i8s 1dad)idand)or and/or

1, 3 chordialaoyl 127 mpadpey! glyceride .

(18:1wo-20: 3w9-18:109). . 14. The |ipid-inproving agent
accor di ng>to d8 mirid-iFgrevdna dosndr amndialy fat claim 1,
(triwileyedn def S)ncr@dide® HDL-cholesterol in blood.

16. The lipid-improving agent according to claim 1,
wherein it burns stored fat.

17. The lipid-improving agent according to claim 1,
wherein it burns edible fat.

18. The lipid-improving agent according to claim 1,
wherein it is mediated by a transcription factor of an
intranuclear receptor type (PPAR).

19. The lipid-improving agent according to claim 1

or 14, wherein the PPAR is PPARc of liver and enhances
PPARC, and/or related gene expression.
20. The lipid-improving agent according to claim 1,

18 or 19, wherein the related gene is hepatic B-oxidation

gene.



cholesterol in blood. 15. The [|ipid-inproving agent
according to claiml1, 20 wherein it increases
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agent according to claim1, wherein it burns stored
fat. 17. The |ipid-inprovi ng agéft —according to claim
1, wherein it burns edible fat. 25 18. The

[ipid-i ' . ' imi1l erein ,
P YOS S0 Oyl R or I LS crem 2,

i nt rehuet ey, netoepdin thyOeHAPAR) .a BPARh®f fat tissue and

l'i pi d-inproving agent according to claiml or 14,
wherBIRPHGRS FPAPARY pRARerofreliared gedeesxpress 1030

PPARa an rorgel e [ an.. 20. , The . .

i pid-j ngég‘vi rfg,% n &gg%%’r?ﬁ‘gﬁf gc]|la%prﬁdlilmpi@vdrn%§}°tl°n
wherdlith montdigted danolvrarip () (dhene datpaly-unsaturated
genesa i 204 ORSSSAHRLTAPAONO0AR? or A 21. The

i pi rovin a%g)gnt according to claim1, 18 or 19,

d-|

V\herte‘?llrgrﬁfw a PPARy of fat tissue and
suppr esses3 .PEAR;/e amiv(glﬂi’sﬂﬂjﬂ@i eth ety e(%)qg:iflﬁﬁisﬁﬁv%r&ﬁing‘\ action

i t1.pn ving a _lifjd-inprovi action 5 iC )
contRE HY 1 e T L) e P RO L e Pontains a
f at tyr iagliye drsi depfrede vher 2 -p s ltyi-amsaft Uteeced fatty acid is
tri gdoregyd . T i1 i a .
I |r :mg:ld [ rrpdr gc\%l‘ %—pé%ﬁitoln(;heaaccorglsér‘iltgfato% Jc]?éa/\a}tmnc%lzfcﬁ%eﬁr}sq/ e
t he RBYRBLIHG oH et diatstva acl@ atey| iy drandigds ) tanHer®e- a

pol yooyisAtdnAterd diad tor japlivkdisideanded to 2-position
and saturated fatty acid and/or nono-unsaturated
fatty aci ar &M% %HW}WW%,@-C%QQ&%%“{%QZ or 23,

tri giheomriinde(t®) o4zl oes tHaatyaeeAIding 4P omega-6

ot S sifestbraced (RS Reidl B el facty aoid. 25,

The conp@si-ti Gheacoopdisigitn elcaionddhg wWheredianim g wherein
OMeQarb JHfsAl Y ﬁtn%%tfﬁtat%glaqfiactti}/s a%ri%f:pisd %@a%h‘?%fqiic acid.
26. The coriposition according to any of clainms _

26. The composition according to any of claims 22
to 25, wherein the composition contains fat/oil prepared
by incubation of a microorganism which is able to produce
a triglyceride(s) where arachidonic acid is bonded to 2-
position of the triglyceride(s).

27. The composition according to any of claims 22
to 26, wherein the microorganism mentioned in claim 26 is
a microorganism belonging to genus Mortierella.

28. The composition according to claim 22 or 23,
wherein the poly-unsaturated fatty acid is an omega-3
type unsaturated fatty acid.

29. The composition according to claim 22 or 23,
wherein the poly-unsaturated fatty acid is an omega-9
type unsaturated fatty acid.

30. The composition according to any of claims 22

to 24, wherein the omega-6 type unsaturated fatty acid is

9,12-octadecadienoic acid (linoleic acid) 18:2w6,

6,9,12-octadecatrienoic acid (y-linolenic acid) 18:3w6,



20 to 25, wherein the conposition contains fat/oi
prepared by incubation of a m croorganismwhich is
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acid is bonded to 2- position of the triglyceride(s).
27. The conposition accordi ng'tc’iwaﬁy of clainms 22 25
to 26, wherein the mcroorgani smmentioned in claim26

S DA ek R B S el B
wh . | . i i A =3 .
oy per b8t bE, Y1 /T A YEBLEE- BhaY AekEe TaBAeRiRdRLE acia)

accoz@iag6} 07 ¢ @} DB 226 080dSsat¥hLaEhOiENEcid 22:4w6 or
poly-unsaturated fatty acid is an onega-9 type

unsat uf et @dl 3 at § ylecdshpadt adinei ¢ oapidi 22 ofwaccor di ng

to any of,cl ai 2 to 24, wherein the onega-6 type,
unsaturat%%’fé??% ééﬂ%P?%Fi?ﬁi%ﬁﬁgﬁikﬁ%dgﬁaggeﬁ%?%reln the
aci deegarol efypecinlail8r 2oed, £ &9y 12 0dt Aslezal 2 j BRI C

acid -linolenic acid). 18; 3 2004/ 085582

e/ IRAAS et 4bid sldline BRI At dhore: 367

(di o2 Jinadetidedfidiraenoic acid (stearidonic acid)

20: 3¢06, 5,8, 11, 14-¢ei cosatrienoi c acid (arachidonic
aci d)°* 903 qubl s 74 157 131a@s abEbRRe £¢ t 20Hdi 6d BapmO2Q- Hivgolenic

or N ; -dgcpsapentaenpic acid 22:5w6. 5,31

The %colﬁ%)og%cf'l%o(%§ac§bfgf ﬁg’ iz‘%‘:“’%%?’%ﬁefe%c g at @ 4w3,
types WSyt Uy 1y d P20

oct adecatri eno%i%%é/a(%g%éno %ni]agm:\dgizd% 51%::)’ 3w3,

6, 9, 7,2, 05Dt Gydiec-ad i o et ta it it (fdRBradonys gsi d)

18: 4w3, 11, 14,17-eicosatrienoic acid

(di Hono-1d241i3holl tenli - dadp sediaRaca®midngcid 22:6w3.

8,11, 14, 17- ei gpsat et raenqi.c _aci d 20:.4wW3, , )

5 8 11, 1417 glﬁ‘ceoscgoﬁ‘{é)n‘%sajgﬁfb% HEY Y s He claim 29, wherein

7, 10:1e3 o aEe- 2 duisapeTsatenai e dadiat t32 i airs 6, 9 -

4,7, .19- docasah enoi id 22;:6wW3. 32. The
o]codat]d?éc]a%lje%oz.é:l na.gc Jtchl% :%0}%0,235, %‘?Jecf?ﬁaﬁ§’%% acid

conposition accor &
oMegar: Sy RE: WAt WAl e At Yeacid d5i b 8 - :
oct adecadi enoi ¢ acid 18: 2w9, é?ll-eicoggd éﬁﬁ(§%&9{120.3m9.

20: 2w9 or 35, 8,The @cmpsstirtiienviaccasidd ngread claid) 23, wherein
\?\Acw):e:r%g% s33urBRR L HMAS) tHOM ECUHY WAL GBI 2% ed fatty

acf& is selected from octancic acid (caprylic acid) 8:0,
decanoic acid (capric acid) 10:0, dodecanoic acid (lauric
acid) 12:0, tetradecanoic acid (myristic acid) 14:0,
hexadecanoic acid (palmitic acid) 16:0, octadecanoic acid
(stearic acid) 18:0, 9-octadecanoic acid (oleic acid)
18:1w9, arachidic acid 20:0 and behenic acid 22:0 and
the fatty acids bonding to 1- and 3-positions are same or
combined.

34. The composition according to any of claims 22

to 33, wherein the triglyceride(s) is selected from 1,3-
dipalmitoyl-2-arachidonoyl glyceride (16:0-20:4w6-16:0),
1,3-dipalmitoyl-2-5,8,11,14,17-eicosapentanoyl glyceride
(16:0-20:5w3-16:0), 1,3-dipalmitoyl-2-4,7,10,13,16,19-

docosahexanoyl glyceride (16:0-22:6w03-16:0), 1,3-



the saturated fatty acid or the nono-unsaturated fatty
20 acid is selected fromoctanoic acid (caprylic acid)

W@ 2@4/08f88aNn0i ¢ acid (capric acid) 10:0, dodecaroi/eP2aci/ 4282
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(lauric acid) 12:0, tetradecanoic acid (nyristic
acid) 14:0, hexadecanoic acid @farmitic acid) 16:0,
octadecanoic acid (stearic acid) 18:0, 9-octadecanoic

acid (oI é&%g% é arachidic acid 20:0 and
beheht Wm?h\é']fléﬂlfné’dldsglbfcﬁﬁﬁlf@t(d%o ~20:306-
and f»sp@ﬁl tiOftsdf‘;s&lzﬁﬁ@@y?fz-rﬁ%@r}mffﬂmg%ce:@&% 16:0-

conmposi tion according to any o
mher%@fﬁ@%elﬁr®glyteBrde@sprykosb+%€asdchldondy3 gBPceride

di pa oyl - 2- arachldono | glyceri

(12 @&E&r%_d%nqﬁ 0 X dgcgpryloyl 2-5,8,11,14,17~

g Séer.ﬁéiﬂ%ﬁ%%%aﬁ %@%cl Mo o5 FSRPEDSAARY), 1,

1, 3-dfi gy tayl -2-4, 7, 10, 113 1133 19-d stossidexdd@y | glyceride
gl yeg dgag 22; 6B 16: 0), 1,3 W0 2004/ 085582
PCT/J%&ékﬁé 5%:0), o}, 3-dicapryloyl-2-dihomo-y-linolenoyl

?'123%1% é%lv%@ éiégtg% y3c%é nel @Foy{ glgcg%%%g%%%% -2-meadnoyl
gl ycerydier {deb: fE 07—02(3‘\/%%8 00? 1,3-dioleoyl-2-arachidonoyl
1, 3-di capryl oyl - 2- arachi donoy glycerlde

(8: Oy la0zeiioh: 819 ;19320 @pry8oyh92; 518318 iddedF152-

ei cosapent anoyl gl yceride (8:0-20:5w3-8:0), 1, 3-

di ca‘-*préjd Toyd 19 147 - an sap e arme o et resdedidy | 184 Lo@r2 @leSw3-
(

LT o3 R lemwhe2 v 1T bl ohbyd 6 - 1 yéespghexanoyl

glyceggﬁéM?§§dgg%:%?%9?% §§§Y£QV{m§)?Efdgogloleoyl 2-dihomo-

1, 3ydiiaheokhoz1aaghicdaneyl 1810 .8l >2Q>ef3' 18:1
(18ygw9 20: 4@% 1?@? (09), 1( 3-di ol eoyl - d%i ©9) and/or

5,8, Lﬁ—mmlbceﬂbo?sﬂtwdrmmlglgquﬁrdedq (818 IN92 O3 b3 -
18:1w9), 1, 3-o0l eoyl-2-4,7,10, 13, 16, 19- docosahexanoyl
gl ycerilg¥ X 18: 1wo- 22: 6\/\/3 18: 1( 09) ,

1, 3-di ol egy] - 2l cﬁdH”é%?B@dﬁHé“%ﬁ'é&%lm 22, wherein

(18:.1w9- 20: 3m6 18:
1, 3-3di IR FEYRERdn d);ﬁlt iy derlivge 1ir® (Bi9- Znder cholesterol

18: wO)blcodkl. The conposition accordlng to claim22,

wherein neut ral .fat ycerlde ) and/

chol estercﬁqt %ﬁfeeolc(%rﬁ’ oS- igg é’%ﬂﬁ’&o tm %%, Sherein
accdrtdiimg re@ selsailpI2Z hodleert@inol in blood.

37. The composition according to claim 22, wherein
it burns stored fat.

38. The composition according to claim 22, wherein
it burns edible fat.

39. The composition according to claim 22, wherein
it is mediated by a transcription factor of an
intranuclear receptor type (PPAR).

40. The composition according to claim 22 or 38,
wherein the PPAR is PPARa of liver and enhances PPARo
and/or related gene expression.

41. The composition according to claim 22, 23 or

39, wherein the related gene is hepatic B-oxidation gene.



it increases HDL-cholesterol in blood. 37. The
conposition according to claim?22, wherein it burns

W@ e@nmesss8at . 38. The conposition accordi ng to BPCHITR@2004282
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35

wherein 25 it burns edible fat. 39. The conposition
according to claim22, whereim 2l -is nediated by a
transcription factor of an intranuclear receptor type

(PPAR). 40, T omposition accordi to_claim22, or

S5 50 whbt ol 1 HEOBRAK TR BRARECH R vef Ghaifi 22 or 38,
enhanicese BPARSe BIPAR Of s I £ PRARY @€ LXReSR IO Mnd buppresses
The conposition according to claim?22, 23 or 39,

wherRPARt Rad/@ratred aj@mve deqeh@xptries s(®roxi dat ihon gene.
WO 2004/ 08558 CT[JP2004/ 004282 -.51 42. The ‘
SR achi dr PTG S MR O g erf fheine 1 to

conposi tion accor

PPAR ]l s vheARy of isitatfosdcambsipirressesa pRARyaceutical

and/ @mp&d At £5h gene expression. 43. The conposition

according to any_of clains 1 to 5 41, wherein it is a

food conpthi tifbrfRd LPMRE IR ivduich conpozing on. 44,

@n f oadigewmsl idépe?) VWI'Ih@J!(;Ie gﬁﬁﬂﬁﬁaﬁﬁf%ﬁ%e{ﬁ?@zﬁ Sdcid is
ere a -upsat urat e Ci S bonded to

2 pCRTITH 1§ AHOTHT LTS < | U 7 S HNGRAAGE 4D) i rieh

t hatmanmiar |yhathgesdail amngds odd tamourdt i @f yieles | de( s)

wher = r fat |0 1.S onded_to C 1

2- po%%%%%ﬁ%@éﬁr% ycea?iéd%:'(}g)%%oért%%g)%%%lfat?)%racj'd 1S

day Rendedic®@. Doogio-n oof rthermsigfyadeideantfaf an adult

the pol yadinsat uraled f@gf yt@%dj;l%]él \A/\\zern-llgmojg ﬁlglge amount of

conposition according to claim erein

conpd RV toHtat Wt d it 3G if(s) where a

pol y-unsataur atmet fRidy sgbd st Randad 321908 téPim 43,

and .saturated fatty acid and/ or nono-unsaturat ed

f at (PHE T PHEEY } FORRIPEsid i bfcehkde(s) where

tri gl yeelnyi-de(s)tum 2] siedta atmirm?ﬁ{js thﬁtdeﬂe?ﬂi» Llal—position and

pol S-S e it a7 S el Sl iy scio

and a5 /Ursattshdeat tho alci d-posdiions of the triglyceride(s) in
such a manner that a daily ingested amount of the
triglyceride(s) where a poly-unsaturated fatty acid is
bonded to 2-position and saturated fatty acid and/or
mono-unsaturated fatty acid are/is bonded to 1,3-
positions of the triglyceride(s) for an adult per day in
made 0.001 to 20 g in terms of the amount of the poly-
unsaturated fatty acid.

46. The composition according to claim 43 or 44,
wherein the composition contains a triglyceride(s) where
arachidonic acid is bonded to 2-position and saturated
fatty acid and/or mono-unsaturated fatty acid are/is
bonded to 1,3-positions of the triglyceride(s) in such a
manner that a daily ingested amount of the
triglyceride(s) where arachidonic acid is bonded to 2-
position and saturated fatty acid and/or mono-unsaturated
fatty acid are/is bonded to 1,3-positions of the
triglyceride(s) for an adult per day in made 0.001 to 20



nono-unsaturated fatty acid are/is bonded to 1, 3-
positions of the triglyceride(s) for an adult per day

w0 po02683sezde 0. 001 to 20 g in terns of the anouPCT/@if2004/®4282
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poly- unsaturated fatty acid. 46. The conposition
according to claim43 or 44, -W¥rein the conposition
contains a triglyceride(s) mhere arachidonic acid is

bonded. 0S| n and saturated 30, fatty aci
and/ lIElmngorlﬁnsa uolé? Y PRt O R TP ?%lgb%ﬁﬁgd to
1, 3- posi t#0ns Dhe t hieod reghyosi t tef sdcecordimy o chaiers3 or

thatw Az ﬁ’e | 19638 e, Jg%n%ﬁdé&tazlﬁé glllé{ e{L9e(8)an 0.001%

wher e ar ac oni C aCI pOSI I On an
sat Lﬁﬁét‘é%il%‘f t9f a®i %Pwio’@l%nbn Uisiglurehedt8bginteyide(s)

aCId1§f§él§c{édﬂkﬁbﬁcﬂ13£H£§51ﬂié§?ﬂ£ﬁ éfﬁbhldon%%l glyceride
trlgticerlde s) for an adult ay in made

o044 OBHE821 ©CT) P 0@4@1@&12182*:037152-5 g8 » hlt of nrt7 -

h f d
o TG rGLY LR U 470 S wher 8 n #hd-
dyqu tﬂﬁ&i SO1%
corrg@%poiﬁ)ﬁgg?“ onﬁt@nmmﬂﬁhifﬁ€6 tr glcyg/)%erl déé}fés)%{o%@ @ﬂ}cerlde

sel ect@ 13orRQ3 3L 6t Qht nit%yfﬂllzahm&la‘ew@ogﬁﬁ}ihgmq?;ﬂJdtplenoyl

11, 14 -
(ellgo% ol 4 {3 168)%%9 épﬁ%%igols ipglmitoyls2-meadnoyl
di pa%rgz oz 0(310201%@4@ dpcosabexapgul. fhyes de

(16:

1, 3- wbramaﬁrﬂdms}l %@&wm&ex ( 8 5l 20h6 - 9009I ygeside
(16 0-20:30) 6-16:0), 1,3-dipal mtoyl-2-nea anf
gl ycEHGRREY A =20 Fvol et D)L 7. R angnsanyy L glyceride

araCJ‘ad@-WJSLQéNé?%jdel(? &l%gﬂ(g%f Dy 7, fo 13,16,19-

di capryl oyl =2-5, 8, 11" 14717 anoy! " gryteride’

8: b SNk Bid)l, b gapr qy-lzZ - 3,163.19
(15 docos%ﬁexanocj%? %yy;:%erl de ((%3,é 0- 222 664\/\2%58@.8@jL il‘33

di caibirqﬁlwwlcg%ldﬁzmnﬂ}qmdwndlmndﬁhogllyqelylcéer1de (8:0-20:3w6~

(8:0-20:3w6-_8:0), 1, dlcapryloyl 2- meadnoy!|

glyd%¢9hm ké§1ﬂ%gﬁpﬁﬁio 1g—meadnoyl glycerlde (8:0-20:3w9%-
erl e (18

z?dm&yso%'o% é}l%rl%%g"lg—o% Koy ls gl erian (18 lo9-

e|c cer -205 5
1, 3Qﬁ§p§§§$ngygug {Ofl%d%%é%g %%S%S%h%&gﬁ0%$ % ycerlde

eicosapentanoyl glyceride (18:1w9-20:5w3~18: lw2), 1,3~
oleoyl-2-4,7,10,13,16,19-docosahexanoyl glyceride
(18:1w9-22:6w3-18:1w9), 1,3-dioleoyl-2-dihomo-y-
linolenoyl glyceride (18:109-20:3w6-18:1w9) and/or 1,3-
dioleoyl-2-meadnoyl glyceride (18:1w9-20:3w9-18:1w9).

48. The composition according to any of claims 43
to 46, wherein the food composition is functional food,
nutritional supplement, designated health food or food
for aged people.

49. A process for the production of a composition
having a lipid-improving action which is a process for
the production of a food composition, characterized in

that, a triglyceride(s) where a poly-unsaturated fatty
acid is bonded to 2-position and saturated fatty acid



(18:10)9-22: 6W3-18: 1W9), 1, 3-di ol eoyl - 2-di hono-y-

I'i nol enoyl glyceride (18:10)9-20:30)6-18:10)9) and/or
wa2®4a833820yI - 2- neadnoyl gl yceri de PCT/JP2004/004282

(18:1(09-20:3(09-18:1(09). 25 48. The conposition

according to any of clainms 43—~ b8 46, wherein the food

conposition IS functional food, nutritional '

suppl e desi gna ealth food or. food r age
oUPP SR AR 1oa) LD (000 oy 1000 { o 2858 o 1,
conmcm:ttmns 3105 Imamptg:ra:léd,pleikﬂhq:xr cao]regl;aodﬁ goinitlgh, with a

eckprci)cgéjsctﬂ&{] ﬁ{b&g JS/Y cont ins a
COITpOSI |on arac erize ce r)‘
mheriérleglpmegﬁ:m%(e&mm@tﬁ faamq/ly-am%a’qtsradtﬁdje%atw ac1d is

5 2- pasdAda @ d sdiratsd Jrﬁi té’aﬁﬂé&é@@% A352B2%nd/or
PCT/JP2004/OO42 2 53 and/ or ]%%ynsaturated fatty

aci ARVTIE PIHFELT FaEY 350G 13

ei t s Solaly of, jidi ’"ddntawidd), ahd Qﬁﬁbd‘fﬁd eid ali tieh
does not substantially contains a triglyceride(s)
where a poly-unsaturated fatty acid is 5 bonded to
2-position and saturated fatty acid and/ or
nono-unsaturated fatty acid are/is bonded to 1, 3-
positions or, if contained, the anmobunt is little.



