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- 1 - DESCRI PTION LIPID I MPROVI NG AGENT AND
COVPCSI TI ON CONTAI NI NG LI PI D- 1 MPROVI NG AGENT 5
Industrial Field The present invention relates to a
novel |ipid- inproving agent containing a

pol y-unsaturated fatty acid and having a structured
lipid conprising a poly 10 unsaturated fatty aci d.
Background. Art Fat is an inportant nutrient the sane
as protein and saccharide and Tt is particularly
useful as a high energy source. However, because fat
is high in calories (9 1pekeakdtpon it pronotes
obesity and is a cause for problens such as

lifestyle- related |IInesses Actual |y, when
hyper | i I&HLR~TRDROIN D GOMPOSITION CONTAINING

hypertrlglycerlden1agIPnU;I&ggﬁthgadeg therapy is

adopted as a first nmethod of treatnment and, when

appropriate dietetic therapy and 20 novenent therapy

ar e Iagpptetel tfieldondition often inproves and may

beconme nof¢vliezedt HowaMEbn Bélwiesf &b aendragicaspid-

app%bLSm f%‘ée ! 99&3@191&%8” eggcﬁl %gétufﬁgcﬁ'ﬂt%g acid
rge- anoun

u nced, countrjes
vvhelaédf BRH RS apF‘éﬁ’t“F‘f‘lﬁed SFBES SR IFHRAKR BYY 25
beconsaguraymdlisieny ddst. of ten, hypertriglyceridem a
IS @abRgHbnLlarever eating, i nsuf i ci ent nnvenEnt

obesity and excessi ve nsupption of al cohol, an

t her ef or &3° t'fe P8 %ﬂ‘%"%ﬁ‘?f nﬁgg g?esﬁ“%eefst(—? Otem and
andsdraberide mad| Lt uss mmc'a%aﬂu sveaprl o |aorlils'tgat energy
t he saafr@ell Mwe¥be| dtfa@sel Patblly hégResn odlRndehene

ar e IULAP! S b3kl A8 a0l WIRI 957D L RudEd: Loobrens

|nprove In order tq preven

theseﬁ%e%s olrlfeééhé?nli:elﬁé&fitla}%ee%%§és Actipd iy ¥REP Ug
thehapquzpammarKEﬂpenﬂholastﬁv¢lemmsgahﬂp@mtnﬂg3398t@¢emla)

hypest fbeHd/,Car bded eherabgr €s AdsHteaugs Hfradd hedhed of

typgréa{heég)and wzéglg%%%ggzlate 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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(Bezatol SRR and Bezal i pR) and fenofibrate
(LipantilR) are - 2 known as fibrate type drugs of
the second generation. The main action of mechani sm
of the fibrate type drugs is nediated by activation
of transcription factor a of an intranuclear
receptor type (PPARa: peroxisone 5
proliferator-activated receptor_a). Therefore,
S-oxidation of fatty acid is pronoted and production
of hepatic triglyceride(s) lowers, and as a result,
pr odueth oms dfibyeDe - tTKpd §1r§99p¢%§é"§d secand sgRAqTASHON -

act ippat h&in chtEBAF@f enftdaGesn a6f lthle achiyid yeyidd amigs is
cat abol i smof trigl cerlde(s% rich Ilgoproteln
acc@PéFéF%ﬁibYFGFF+¥%%19%1°|nE Phithet iﬁ?ﬁﬁuﬂ|95nan

glfo . %Fa&lfflﬁféle%@dr&éﬁt&nctly%gppﬁm :0RPhx PEQglICti on of

are | nduced addition, it has been
not eadol hé¢raterugst Dfataed irbrepteon yzpe act to suppress
chol esterol 15 synthesis in the iver

sensi ti vFiSF&EQTP sk teagnan fhotdt @Yd?gig#]drsgéargfnoted and
Chobﬁaﬂﬁiﬁﬂoﬂ BEbhégat iAS t@igl PSadilde (6 UNSweafs A dnidhaat @

t

oy S6oR06 atghbbel b e REpeln SUICRRRERLIAR, s Cr
As eddbt b, @peggatlp:rrepér BPARMmenGRNARE 03} R acitdvity
(nI %ﬁ&' &J@Jbo(lPsﬁy&f t r)lg@LE}gef‘icf@(@quchwi%FJ&"e)lh is

have been found

hy p8FEF T 3FEer i d%‘}ﬁti’egnda“h%‘:e‘reﬁisﬁcé% PHPIeMWCEAgn ©f
t ypep¢ak cormpdni eIl mndhppepresiopcefi peedustion of apo C
hypet ¢hotesnanebem ananddabypsn Hk- n2 been noted that

STOLESLer) S e B e, apEplen it

I cotine ceri
|s FBU\?'etFeeﬂsbff“lH‘ﬁ HiitieSm BFC”?%P(et y‘;’eﬁE’rEll F@si-gsulin
suppnéssianetef d hpdlidrigeabf orhalfestarty acikdltec the a

| veesubnd gSURPI &5 S 31 beht &Sty ﬁbﬁ@ilé)&ﬂfgl%ﬁalﬂﬁ(s)

pr
fatty. aci.d. 8 r n e
ar coyadereciin Yy MefSRChy, ALURY, RhoPulgatiy ablBD
S|d@h%#?%ﬁﬁ?§lsﬁbrﬂQﬂ§5ﬁepat|c functlon dlsorder,

renal f umcttbootithrsdirdegs , apdeparepabhy ofrusitcasénmot adid

In pdgiddiQRo1 NPSdryiide) effeat Sofds Achd3exah€n®)) have

engggge cmndt @0 eSIu)t(se uI:J]t Por fytp%rrtjl:'ﬂlg 3;caetr|1. @.-m?.g 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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35 administration, and therefore, it is inportant to
watch 3 for the onset of side effects when the

ef fectiveness of the drug is tested during the
period of six nonths or, at |east three to four
nonths, after the admnistration is .started or the
dosage is increased. Accordingly, very 5 careful
attention is necessary during the admnistration of
drugs, and it is not possible to adm nister such
drugs for the purpose of prevention. At present, as
a pPEeyedlid vasseans sudeveffgnuanwh@h tiheibafifiecyiasneed of

fatfol dd).fﬁ[%(? 1808s Btlh:ﬁlggfé{é Qe 1B@Sof K2 b@8Aths or, at

carrie an exanpl e bgin sucr f

pol Yeatter e & SSREOREIREE ! 00, S66) I unieRi P e 1
di ssbarged owi theoutodagiengs abgmeta@adp n Adaaydinféyandery
of .galQnl %%tgz‘?{ic}f?qsf Egﬁéﬁfymdhrhﬁg OtHeC@ldm@nistration

However, absorption of fat- s g%s Vém& NS, such drugs

i s- ?ﬁrﬂ”éﬁgtseda“%n’ot i 8§§e?1?’?saﬂ yEECIde are no
supfor eche gndpoderef prevention.s unable to be used as

g Commrﬂfy E‘@@gnif AtdsOlal p r%Mﬁd'lvet heags f clevetlapnest of
| ac Y een de P t, yea
L
In biéer agirjedr uto, anaﬁtcymalcq d9§l§9e5‘b%‘fﬂfé?d f358¥1 9°1
1, 3p@13£éstﬂeen$uofs.a ﬁartleghymer i X&) 186Nnd WHiokwebékngs

absglsceh Wﬁegt }'tr?c‘ﬂ o ?Bg Mor%lét:i By @1@9”‘%@1@3Eh8unt of

It
r es"ﬂﬂ?’?’rg’s &P%\é?q cfé’°5‘n8a’f2'ﬂ1t1y léch%‘:%jr};q abg&“Sgﬁr’
f r ombddrptAbni of eftti-4zelubbaewidraningeys ainhipdted, and
recgggr{ﬂ%tlegaé 3acﬂdfs| k¥ Cedd dapp)ied, eﬁidd&hﬁﬁéfore, it
R ALY ) 881 L Neomll 2 o 30)BEY . W bklier
t he*HoPteh v'é?n anucfecarrl R FETRE TS Ver direc

Accblveejmgwmsaé%qﬂml a‘tl%hl%]fyq‘eétldﬁsha%lﬁ?ﬁne §§8£°¥T(}1 in
t hereaar @haastas gl yoercdefa) supp3Ping Waaemodghyctri e
and,faidy acid are absorbed in the intestine,

reconst ruct,ed %ggf 5 cterr'tlgl yceld debrlal naree g‘i‘xﬁ%ﬁ%ostly to

cel | s oft% f&3€ &St i e, i ncor por at e w%
chy} ohriResdfione ftte & Ti ALYFFEiASH Sénda'b‘? MEQRaPEing
t hr sdrbelaher pety pldkal até ssuitesur 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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35 However, none of the devel oped fat/oil substitutes
have the effect of drugs to burn fat in vivo ((3-

oxi dation) and the effect is limted as well.

Al though - 4 inhibitors for pancreatic |lipase to
suppress absorption have been devel oped as wel |,
their effect is also limted. Disclosure of the

I nvention 5 Therefore, there has been a strong denmand
for a conmpound which exhibits a |ipid-inproving
action, is excellent for application to food and has
litiheisitdes ebf gsdncrhaese diiglse, toheuppmesenabsorption

inVﬁntl n, 'Sd'e\r}éa%; Efagowe%](_) QY -d€f fect is also

l'i pi'd |ng and bever age/ food having a
IipiQM+M%#OV|ng action contai ning, as an active

| Ngbesk BfYureack riwgd yeeehdigrs) where a

poly- “”S@e‘# ?E?Q JJ\% LYn@6i gbdrs abgeﬂ&sig tcﬁsm%nlao%i-lﬁn

of th : : zb
pol 905@%&%?&%@ éf-ﬁyo;a%&d,ﬂgﬁg}éce“ felehonhere 2

2- pestdilmntandr &pﬁhncatednftntﬁPOQCﬁddahﬁﬁ(%ittle side
nmongg iturated fatty acid are/is bonded to
1,3 positi

of . the tri r [
a net hod*S 8F§bP%HUbFﬁ§ Pﬁgigﬁ'lnv%ﬁzionqgfﬁkg Rapy! €
t hepoby et aof iphé-jmprosing @Fﬁtnﬁéﬁtli’%‘ﬁeli@et/é%iio%?‘ﬂ’e“g
Ia | hgi?pldm&wbﬂﬂ]giaga%&'ioﬁmﬁoﬂwmehggeaié cod deaviveg a
i pi roying action or |

oht ERTTRERFond S Erltoeltd) Merfop oRAGhkkEuraced
(t rfgt'g&c@tqlde(LS)l)OW &P %Tﬁﬂ%sttlé’Ponl?Pebl ood are/is
| ower eghydarigb ot pstear @l tihghtaeaddiess ) naree@s@dpodyor ed
fatugggt J%Qﬁn?i% J"&%qethgrbdﬂada Q¥i flatd ionedhdl e

rne romotion, of oxhggéﬁénped fatty acid

epr%%ﬁﬁﬁﬁ?doFaﬁ A9+ aﬁﬁﬂﬁ%'ﬁﬂﬁc AT 1T ans & htion
f aceoe/iof bendeat tarlud-easit Fagepforhe ypet Bgraide(s)

rel aﬁ@d;cg%ﬁavﬂ&@c& réthbBapest pricducong deltd amenzyne
gene) is, & /ggg dﬁﬁqq EXPLLS Yl o B0 fPAREsehe f at

ti ssues an ene, | s, suyppressed, _the
| i p%W?W&VFﬁgt%\gFEﬁ’(Vlegn?a]rllﬁﬁﬁlg EE roktq goent and
i ngvadk mnfe/ fabd | kasingone L ApithaimPs eV &89 etF FiopnPg. 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 B-oxidation), edible fat is
burned (promotion of B-oxidation), expression of hepatic
PPARC which is a transcription factor of an intranuclear
receptor type and/or related gene (such as hepatic B-
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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| i paseesipegingilccebls  £he- fRty (18

triglyceride(s) where poly-unsaturated fatty acid of
onega-6 type, onega-3 type or onega-9 type is bonded
to 35 2-position of the triglyceride(s) and a
triglyceride(s) - 5 where poly-unsaturated fatty
acid of onega-6 type, onega- 3 type or onega-9 type
is bonded to 2-position and saturated and/or
nono- unsaturated fatty acid aning not |ess than 8
carbons are/is bonded to 1, 3-positions of the 5
triglyceride(s), and to provide a nethod for
Pr oguigin golgb@néﬁfiﬁat&'&efﬁt@s @Bidi o entegras 6 chYPE ePmega-
eening o

out a sc conpon i ¥ is an
O Sorcee o AR T e

S EECEgtEH not
t ypeaRRARY pedtorcimgantwrsatrptpi df 18- dCaBol 15T 4
mechaly $ALAT g dE 48soref adefidmandetlype Wii-gosigienyg ipf the

first choice for treat t_ of: 1.h dd|ppeepleerd ing
't PRSIEEELRbN (et ?%re‘ﬁ;ldf atxflgﬁﬂi s inggst ed, it

enhemeesmexpr essi on of PPARa nRNA and pronotes

absor pt itg gtefait irdehtdorndaviriadi puiA aFergening of
epi dermal cells, t he ] d3hestipeiotiakeok not hen

| i v%?rf‘p?“te“%ﬁh‘éﬁ%cgi aé%g?gg%i on. %g PPaAgRgl.‘ J@%i@@din 1ipid
pr obmtEnucdesi BeRIRFRLoFYPat £ "Aci 827 T1° Has been al so
knower datism, as hérenaRAR of ghvgs 81 - bRAAtS &¥BY
fatly, 3Gicd di 3P0k & fget tvcadrean st urated fatty

and nono-unsat ur at ed fat 20 aci.d. efiice, whbe
pr eééﬁﬂrﬁrﬁ@éﬁFSF§A%‘UﬁCen%'n\’/ar%aesd%%ﬁq ]p{)g y- unsat ura&gg

f at £yt Asiid j@&s iagesfel natuesharsmepereressigi af ©F
activates PPAR. en. fat(oil is aghseybgdid fald yieahtls A
bon’B%‘?HAtad’dl,%Pmng‘T’ tﬁbgﬁgég%%n S ,oEtg 29%‘}]} Qﬁqclrée%i Che

thérefore,

i ntensive st udhgacyer&prendust et paagd DRNA ed promotes

assunption that a triglyceride(s) gher eaf;s known that,

pol p-omemtticat of fatwy agéfd i° BGFd8E°T B

pOSia%i ans g tigg‘éﬁél9|M9Lhﬂ§£ﬁ3rdt$dalﬁat’d;eacid is more

triglhyceride(s) SLructure. cLi.yasSHoRbLShaMIEakeandacty

30 Fﬁg?c%“ﬁ i(tzﬁa)?c%ﬂu ea(l{se)% V\ilﬁer e, rf’%ﬁ* unsat ur at8dcea on

f at eyidci drherefbsAdeth FTSHBSI TGN Of °t e o

tri gbygaiista(ahtandtatgo aaidt 24 gl OLRi gareyalyrereene

pol Y yBs I af8dsf abdw. acid is

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. T+ 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 activatlng

action on PPAR. Since the poly-unsaturated fatty acid
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bonded to 2-position and saturated fatty acid and/or
nmono-unsaturated fatty acid are/is bonded to 1,3 35
positions of the triglyceride(s), have greater
activating action on PPAR Since the

pol y-unsaturated fatty acid 6 bonded to 2-position
is not cut out by a 1, 3-position- specific pancreatic
| i pase, it was assumed that PPAR is rarely
activated, but the results-of the inventors' studies
mere contrary to expectation, and found thus the 5

P B38RE | T SRR 8F 3 B et dluc/ 67 04 O Mlpbo it 6n-

nIS i'nt end rovi ‘ﬁﬁ R
i sipde i i mﬁwgeagé%tllﬁaebe%ﬁﬁ'&ePFSW AfigPPAR 1S
i Qlaéelmcpa&meaptibw twhi edswclont aifnshe asamtacs! ve

d I un us e
1580 LhSLIEP Lo, g o crus o

ur a acid IS bonded to
2- pesheRprinyenthen ¥as @Wé‘é?‘ilcPé(s), or a
trigl yceedse{inglvhetiee arpokye inmveatdpat &3l ifndenyedctd

I S bggggg 19 %18°§hé#é%} ?gggeﬁﬁudﬂaabgQeféEéAfo@alHav1ng

nono- unsat ur t %qa0|d are/is bond %
1 3—éé@%@TkﬂR¥Q¥ﬂth%F§angW P e 15° ané‘afso 0
pr qvlk;dedﬁema,t Iaodriglyanodac:s hgﬂktehr@ 9anelywr3@turated

parf’altg J[ sl Bsn@é&%ntz b@é/ﬁ{h‘.tdrpﬁflbﬁhé nten;jed dto
rovi de rOV|n el f,
ha\ﬁrﬁalﬁc?pﬁfeds g.gggc%glc@}q %M%féaga pr?
sp@@sﬁtcratqduﬁghtfuﬁﬁﬁq éﬁs %%Eﬂﬂtqﬂa? ﬁ%ﬁi?%ﬂn Fﬁ?

(t raglysesd defts)y) adfd andl/or ndral-esisetotated Hasso acid
ar g/ §1sgpwe,{qfedd £H0h 5 Shaliesbes dle inhebbeodh jeeride(s),

I nc ase burn

(32041 8bs? orf) Pré?HFLB'Fea F“&F hpd g‘tﬁ r?(e%dufb?%rrg}el SAT6f
( 3- oxi dabi®martéxptaskionhef phesgsatti d nPPAREPD Witsi dRtpRded

a Ll ag%&e}ié’é lé)ﬁ.lgvéglﬁﬁpx%fvlﬁ@ dquianual pave 2ya/Eoept or
LyRe dne 2 e FaraeNs Ltieh, a5 NeBALE Gndids specific,

oxP@ELren? 95 *8Rhanced and ex ression of
PPARbeffﬁﬁﬁt49Q§saé§hdﬂﬁ%@Pe?%ﬁ%&eﬁ?tgéﬁﬁl jyceri &)
SURREESS esholddterbi pid-Hlepdovtewi sademerednt#lini ng, as

an c@l%&b%gerélng{ egllg&.tl ’J_@tlnl:?@ac'ged)n%tﬁﬁgbefatsQSEtheded
triglycerid wher e poly unsggurated

faﬂ@VOEEFEPQﬁOf Gnﬁgéﬁ HQVbe, ediRhfa f3 HrShega- 9
tyg%rbﬁopfgﬁk%% %ooxldatlon), expression of hepatic FPPARC

which is a transcription factor of an intranuclear
receptor type and/or related gene (such as hepatic p-
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 oOr 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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2-position of the triglyceride(s) and a
triglyceride(s) where poly-unsaturated fatty acid of
onega-6 type, omega- 3 type or onega-9 type is bonded
to 2-position and 35 saturated and/ or
nono-unsaturated fatty acid having not |ess than 8
carbons are/is bonded to 1, 3-positions of the 7
triglyceride(s), and also to _provide a nmethod for
produci ng the sane. The preséenf invention is able to
provide a lipid- inproving agent and beverage/food
havwgglayaelrp;ag(@ NGO B¢ @ reni¢ond aiatihng, fas an

active ingredient, a triglyceride(s) where a
pol 9“&91’5‘:%?‘5 l"%dsai‘nﬁtty acid is bonded to 2-posjtip

of the tTtiegbyeeeiddwpntéen ais ePigl YR ARIWELE) 2 whth &
poI Ymb‘:.‘bﬁﬁn 4 ﬁtg@&'t fd Ee&@tﬁgd/&oobomﬂeﬁg @ 24ipogiti on

t d 1
ot Hgesi P per T uohaa s, °5Eo§?‘“{ﬁf"é’eﬁ§%§@m‘% £

trigtyglardedefis]s) atbral 8oPe LY PNEGFHE ted rFéFﬁésda%‘? is
Pr oduicddid tohe- §§éﬁmﬁhafp£1®§eﬁ1gﬂpueﬂdeﬂm)|,sor a

particu arl aNYIBNS, thHPQ@JJ‘ ﬁ%yeham is
Bri &f* é\ﬁ{SF L oq‘e t he %@C\n ¥ ho
relseqmdeﬁ t@xén?ﬁ?h*g“%é“?’n?li?éﬁ‘géte ff?‘g‘ty/ Sﬂl \A@‘F’te&e

ar agbhelaiise taghtedvaia thyndett tayreZispbetrdadtcof « a-
tri J:A’ft?{dn‘!:e%%) R JﬁsuyeéymanstPABnarwlsd ebapedv jin e

expressi on e resul t's. are_expr e n i
rngngQg\Eﬂruggo STeR Rt BN S?aﬁgé %r%é%q) QngnQIo s

5) phetmta%rawaumﬁdnlf@rabwﬁiaff&bé@ BPOTHR \RES 18 TR t er
cor geed ¢ Gk¥nb o BIURhe Obrawilngsnal standard gene

18Sr RNA. f f i b n
di 11 or el pnabars 57 2egthe S EREEL AN s e

Oxi gfiskat/cRBpwhere C@Q%Hg?n%ta}%& w %nl&‘?rh dPr ot &7 n,
Typgo@btidn oft- EABPL g lsiceeice ype dRarey ieiwns REPRgand

Prot.ei fied ge'n EABE s p 2y ilo nlntﬁﬁ%|ﬂ@%utypeaféﬂdxpressed in
Acid-Binding Protein. = Fig Sho‘i"ﬁ he res%l%‘ g{_ror' n

exahPFlhP H@lF‘ﬁfY%e‘f?clé'eﬁf (P2RY SR UGNEr T 2PAChi doni ¢

aci d Wswthﬁrédeé &ﬂacﬂndﬁ:&ibta@m dlood trowp yoer ildefsgr

on E?%réééﬁ g el &F af Al rgenes exsifsSigene The

reSgSSSRég(a e{cregfg;lflcant difference noted between
different alphabets (p < 0.05, Tukey). AOX: ncyl CoA
Oxidase, CRBP II: Cellular Retinol-Binding Protein, Type
I1I, 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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terms of relative values (nean value standard error,
n = 5) where 0% arachi donic acid food group was 1
after correction by the anmount of internal standard
gene 18SrRNA. a, b: Significant difference noted
between 35 different al phabets (p < 0.05, Tukey).

L- FABP: Liver- type Fatty Acid Binding Protein, AOX
Acyl CoA Oxidase, - 8 UCP-2:g Decoupling Protein,
FAS: Fatty Acid-Synthetase. Fig. 3 shows the result
of exam ning the influence of fat/oil where

ar agbp donivecach timp®rooailed RAS : 2Fa s iAciignSpptetase.

tr'glyCQHéFegsghéME ek eRsNYyH 8xiNRnandnhd fefbiatte
gene expr ssion. The results are eag gj gg a Do ierms

of PEIEREAPE IVHPERS AEABRATYHIUECEY SYE error; n =
5) phefte OY%odr acttiddyicer adé (b )f 00dr @ cﬁmdwéxmas JFRAS and

CorE%fattéeQin gQXet&?px@EQQBB of rHeNtBENBE s Sirandapde gese in
NA. nificant difference noted, between 10

di ftew&ﬁhtOfaerPaabb‘tes vepues o{feRn TakES )= SEPBYaRd Sy . °
ggemé 1 %rFe%tM%A&ﬂééhEaaﬁwgad&rdmfebm gldgB- Zas 1 after
cou el n, v

Fat F?/ tg Sgﬁlt%e aaéngu Ei <$AtCléiltgﬁovvs t%gﬁ‘rglgdu

exalB iR -t he- Fhff’rltﬁé‘ﬁééca‘lB Gf LerpRRe JeEE F‘ﬂee“

CONY af ¥ MGirakaAphasksi ¢paci @l (6N Takey) ve|P2PP¥3<Rt abefll-

rel ghed 4eng exprasy a8nIp sbtbbh s e CKRESSSEEhg
2 t1ve val ues nean yal % stgndard

errBFOtﬁhl“:- BPXaavd G9faPEct d"OnFéSaCFU o8 “Gr oup

wassinefdwasecorrecti on by the anmount of internal 20

st andar d:;geng éﬁé&RNﬁe 2e6ultSi@nekifaiiingdithbeL #hDeence

EO}:S\ pstbre'z-{c:l\tgg?d? é‘ :?;%tgxprh?)ggrgc Pdo g géldT&lfeﬁ’E)t

el n
. Fabrer SRR and (RMEPRCCSY G PREPFIOL I TBPDEPHGLES 2T
Pr ot gh s daP1 ter%C%lﬁpkéDQtﬂeokremes 2mekingvabus hows

the result of exam ni n | uen t
| i pP e PRF Aty d’racﬁ d‘6 ?re gm & 8n lrdonlcsgegs %&g

whi geodmiwasi $sabtRPARCZAGL Meéh@e?f@ué%plaésé?% nal
Theg £ £8dHAS gahe E3YRBBS €datd: tsaknifdéantr elllafevence noted

val yes (mean yalue SLR0EaLd @ k06,08, Tukky). L-FABP:
Liver-type Fatty Acid-Binding Protein, I-FABP: Small
Intestine-type Fatty Acid-Binding Protein, UCP-2:

Decoupling Protein.
Fig. S5 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
relétive 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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30 where 0% arachi donic acid food group was 1 after
correction by the anobunt of internal standard gene
18SrRNA. a, b: Significant difference noted between

di fferent al phabets (p < 0.05, Tukey). Enbodi nents

for Carrying Qut the Invention 35 The present
invention relates to a lipid-inproving agent and
beverage/ f ood having a lipid-inproving action - 9
contai ning, as an active ingredient, a

triglyceride(s) where a poly-unsaturated fatty acid
is bonded ta 2-_positi of ithicgl ¥y cerifielceyidensa
tri §P{}gaelrrllld1% s§® %e%égqgepg?é%%nsat gr.at ed :f%( Ly acid

i s bbated® tRe LY -BNHRIIHAtEA Sﬁ%tya Ayt a5 N Acid
andfeE i MDA o fURRAL tiraflgdet ade §saciod arerigliserdes (8d
1, 3-posit] 0 l.130 ideGs)s wthedl 3@ o
prO\"/"lgﬁf%gA %g%frlgt Egsdé%ratteér%ﬁ%n .Lhe sane. The
conpeEhEiYt e dpf BLEIRTC ngéﬁﬂ S 5na" a%f% o
conpashthotecoftainiawmidsard/ tomsedsd B9 el e ROGHH8NEsCf
bev g ] | fa9@dalfeongd ipgbaidimopd method for
des%é%at%e%&(}%gg:itgﬁl%god, f ood for P(gabi es, food for:
age@LpdBpiRE tNGr 838 quasi-drug, etc. with a purpose
of prevents oongadnd | aprideeREAFENthARVRREECD anc @

lhi picgmbgﬁ)ﬁﬁi\emgpﬁﬁiirﬂn}g tsa i beconpomniSaspees faative as
avi ng suc ctj o tr od, designated
( ?ﬁga??éé§egy)ge§%gﬁ EE%E 9&né€¥bnal foc g

b
tricg and/ or chol esterol_ are/is | owered,
HDL heehbh efcstolfopd HHARPIEST nftF¥adel, ORI Er i s
bur Riedgs ( pfeEIt-deng pfetde oxiithat & anirpend efi ey & ofs and
bur Q%grégtm&?%,d%‘awm Andp1hDiMeWi0h aBEhan < bei more

| ever, 20 expression of PPARa i,C
traﬁ@@FFE%?oﬁ‘aﬁ’éEf’o?u%f TR nt raatngg}lggfglrf%%te t or

t ype tangipeerigledse ey shehesarodcgre b HFsse 00"
and @tHek + &Y MBSbLBodN g Inexkdatd ontosgdt £am dd bagned

uncoupl i ng, protei.n (such a - 2):).11.S nhangedeands-
expri@ESPeRt gt Fafr bcgﬁt&ogyn?%tegc%l)gl%F,fA%? %g genee igﬁ

Suppixeasetonanrthd i hnfatew @lfl Beckaps@ssi 8h HFVEPPARy

and/ o rreglsz‘?tneqafg Bg §SM§: 1S sf Qttl.c&'ls!criﬁgﬁd'nﬁii_ﬂacftalr of
bondi*R§ “pr ot ei n ?a% and an uncou Ilngégéo ei n

(UCRn2)jtrpmnclinspr 888RRE O XFPESII P Of ShR T GFAe (Such
OXinggc?fdcéﬁraﬁidase and other enzymes in an B-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 CoR oxidase and other
enzymes in a f-oxidation system and/or an uncoupling
protein (UCP-2) gene 1is 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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enzynmes in a f3-oxidation system and/ or an uncoupling
30 protein (UCP-2) gene is enhanced and expression of
fatty acid synthetase (FAS) gene is suppressed. The
conmpound 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 35 also a triglyceride(s) where a

pol y-unsaturated fatty - 10 "acid is bonded to
2-position and saturated fatty acid and/or

MONQ YRS} Wealaed tatipoaditoaraid saonaeed tfptty3acid
p05|t| ns of th e Speej {& maxmaplkest, 3-
of @RE/BbITRPRSA %f’%ﬁgﬁl %f g?g%?glg 5 bonding to

2- peost tbpnaras éheuh’éﬁwf:ﬁfééefsa)tty acid of an

onega- 6 y@e disueRamsld b2- ok¢ gudgadheabieatrd fatty acid

g;lﬁfh %%.ég”éQ? % :ﬁwgar@ gnlg%§EHMQQggatféﬁﬂynmtlaCDﬂ an

aC| omedho R (EPRBI 2%i% lacpa'jadlecaélghgg derl%.ﬁolelc

%%ng §8Jﬂméb46999Qﬁfﬁdﬂaaaeaerfﬁndiclec@dr&eﬁuagﬁp@lc
aC' 0: 4w6, 7,10, 13, 16- docosatetraen0|§ H?Q1
omo-y-

22 4@Gdoy 18 Bu0, 831161 HEEEERERT IS A4

5w6 an t t fatt y1a Hosa roaRgR: Rdiype
(su&ﬂnég °g’ i%i UE? %%%§?E|éﬁoftg%g{d (g Ilnolelcyﬂp

aci Q)arabBideRic G.cld1?, Ab-dostadetdt ki rifeforesaksraenoic
(stearldonlc 15 acid)

18: 4 11,14
aci deidi RBie.f ling) 2 £ b g o ashbeaaladnol ¢

el £a5Ale Lk ae8Pi fGatay dc:.o?Onf4@s& omega-3 type
%%;%%%317 elcosapentaen0|c acid 20:

7 10 shahles 19, Podosapbrderatsi enats cPC;}z‘ 599%1%?1910 acid)

4,7,10,1 9- i Sl Rhi
20 UH%3 e% Fgg%oggggg ggga%ﬁ%gg%gh?ygit(suéﬁﬁ;;

6, 9-,a6t adgga@zﬁrmm q4a¢vebihbsam@;e@bxmlﬁ@néoééﬁ?%ﬂRnQT

acid 20:209 or 5,8,11-eicos tr|e a
i dyincaenag Db ab - Bhay Srd ABnL |1 ATHA e aaipic 2o

anyt}y.ng,smay , pe11 used1SeidsyapRathbnose acid 20:5w3,
pol y- unsat'ur af ed fatty aci d haV|n%H$5 ng Iess t han
18 carlsons, aﬁdIWCPéQBeQW%CdB §idg

Crapl 5,041 0, AU B8R (Lo 2 gt o o

to 1, 3-positions

ot anssuraced {aspr SV 9 I%8) SB08S HdTRRoNELaY F 60"

(Cap(gdt%d%% g).eno:.c acid 18:2w9%, 8,11~ eicosadienoic acid
20:2w09 or 5,8,11-eicosatr1en01c 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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10: 0, dodecanoic acid (lauric acid) 12:0,
tetradecanoic 30 acid (nyristic acid) 14:0,
hexadecanoic acid (palmtic acid) 16:0, octadecanoic
acid (stearic acid) 18:0, 9- octadecanoic acid (oleic
acid) 18:1w9, arachidic acid - 11 20:0 and behenic
acid 22:0 although they are non- limtative and
anyt hi ng may be used so far it is a saturated
fatty acid or a nono-unsaturated fatty acid having
not |less than 8 carbons. It goes w thout saying 5

t haty ot. g eaf @tdeheas b dsc fibrdi: ngal thalighamte 3- posinoinons

are d n fiieC
conﬂ&ﬁﬁggté#%%%ﬁ ?gTﬁb%fﬁQypgg1ﬂﬁ%%§?dg§9%% LEm s Z
1, 3-sditparped FALLy- a%%mrdanwo& &P AES 1%&%1’ ai

20: 4a(a%nc_3,6n&) lebs3tripa miatbyhs 2- I t8gbés 1w1t1rmurosaymg

ei 03_1 {‘h? rk%)ézfygg;{ggg #%gggrg 95 3% %Q%@e&)bmks%re

dip docosahexanoyl
gl y@éF‘P—d@r YSEG: GN22: GYPLNgE: pynner .
1, 3- di pagpadidl- 2edpdonis wrei viod dirdyovingy yeridglgserides

16: 0 {ddHoy2- gepeae -
élyggFﬁd%§?%g %ﬁggl%léo i%Lg?éaﬂhﬂMhl%agry%gy%jz(ig ’

gra@ﬁlé?ﬁoyﬁ 1y desr EP%¥F#392é*%IQX§ d:lo
k d
L ARG %%%nté %ﬁ %il%éef}-ﬂdé ?& BraReYAneKL 09) yceri de

I capr iﬁ% 7,10, 13 16, 19&
dOC@&&hémeRnM ZQMy&elQ(kg @g qﬂfpgegabyy :ﬁygcerl e

di cap 3 readieER- vi |  Rakanaytol ecaihe@o-y-1inolenoyl
(8:8-50:0%06 20 8: g? 13- d?caprylo | - 2- neadnqyl
gl ye@yreeides: (0-620- 3@0996-9.60})), 1;3-dipalmitoyl-2-meadnoyl

1 3 i ol epyl - 2- ar.achi | _
S350 J3TORE! PRt of. Lrer bt iyt
e| cq&a@ﬁmml qaby¥eetddlq 8(: 1824.0996-20:05(,03, 318: 1( 09),

gly@égkgﬁygﬁﬁ(%s 1%)bgéﬁﬂgaO§U%§%%f§g%ﬁgp9y$lycerlde

1, 3-di: oLE@ySIoa:Q—Bdmhorrﬂ;v;'-dﬂqa@Gl&’b@ml}/ﬂ-@l JeéPi b 16,19
(18:1(09- 20:

dioF€g9FaEF5ﬁQ§Hﬁo§?y%%ycer| (%%¥%§3 838 5w0. 18 1w9)

al t hugpry ey -ar alﬁ@ﬁol}d-ﬂhh@léﬂtﬁ’lbgﬂyaﬂyidﬂ ng:fay0 bawé-

utilized so far as it is a tr| ride R _
50 85t uF ookl SRRPY bk 21 Aee Bl Yes s i oL s e

Lhes b1 9] yeeridebsl - @Iax%cﬁmﬁﬁgh&ﬁerdl@@(eﬁldﬁ\hﬂ&% 1w9-
gzo 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
(18:1w9-22:6w3-18:1w3), 1,3-dicleoyl-2-dihomo-y-
linolenoyl glyceride (18:1w9-20:3w6-18:1wI) and/or 1,3-
diocleoyl-2-meadnoyl glyceride {18:1w09-20:3w9-18:1w9)
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
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saturated fatty acid is bonded to 2-position and
saturated fatty acid and/ or nono-unsaturated fatty
acid - 12 are/is bonded to 1, 3-positions of the
triglyceride(s). One of the effective ingredient of
the present invention is a triglyceride(s) where

hi ghly saturated fatty acid is bonded to 2-position
and saturated fatty 5 aci d_apgl/or nono-unsat urat ed
fatty acid are/is bonded to 1, 3-positions of the

triglyceride(s) and may be prepared for .exanple, by
t heafof isowondedetms., 3STROsitisne of Eb%c?‘?ﬁgéyﬁ?gg%%gse)s‘

for the gy.oducthonrrabtravé rimgrracenteds)thehpresent
pol y-unsat urated fat Q d

2- pbBY§HIr and %aﬁﬁ%&e%&c’dﬁ&sﬁ wa?rg ggqut aturatet
NoNoatins aicidal e dodratedy tac? PofiéAPE BBH o@d:“tré‘t‘ideat Y
positi® %d(?t)rt R&nd rir@lay Gest e (fak tiysat hditadei/paskeondrd ko

ts t 9f repare
Cr1 gt JeaidapEs 75 TRast flceriants) MIheg b8 prepared,

f at £of |exeBpler | BY vt ifQetYInT BRERFni ng
pol y- unsglyer abrd dMtdpecacid paseaseonser tilie REOFEFEIPN

?Tglngfﬁgsat iq g% %?ﬁ@ﬁf%kéi/e %l@-uﬁﬁgé@fated fatty acid is

|d Th fa /
(t rbgn@%rﬁwécg??l’%ﬂs‘@d a3d SeRpFArer, % Q%%taec"udafmd/c’r
tri gbysaride(sptedntaityi ngl@cﬂq?—/&ﬁshf’ﬁl‘?%fi & 128-fatty
aci g Qit@d?x %‘%gén@ Eﬁﬁ@@ycarimioé)umeawwtmaea ¢lgich

aci e 4an r,at ed
f at BGES a‘tr}er 81“ "3ﬁt ?‘é o 3 gk%éﬁg?{f{dﬁ n

f at tyigkyakrideten I-Ehé“ardﬁt é%e’rctt Hé‘ SBEYPEAREICS af fat/oil
fat ¥r g1y dradkhng) ) tanlaihaid podg-dneabstatagt fagty hecid

triglycerid 0heid it aNBeE @t abeR fraetyhecid
enzg conS%(ég%Fgﬁg?%%%g Xy 30t 50C or,

pr eﬁéﬁé‘b‘{ JON2OUR g BHEHSE| @tw @ﬁé‘r ‘than the usual
enzynat i The gacrboh terjgdraeride (i) cHsed 3 & §E256E 9N

or dgb ¢ £0; P §ERt +Rid OMRITiag(9f domaetindng ypelyduasatarated
result of_ an incr easee(q%; tgjgpémr eg,gtledulﬁﬁ{@alteaafggty

t afff %ﬁﬁd dle t
S § e S it wlbyeshl sl heLer

sat yead esk faat byegach deyprdhora rmometdhsaing aﬁaéthf arty-

aC' ) on EXAIMLES BF the dolpasesmhirciteapestty ealiky tactse
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°Cc 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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the ester bond of 1, 3-positions of the
triglyceride(s) 35 are those which are produced by
m croorgani sm such as genus Rhi zopus, genus

Rhi zormucor and genus Aspergillus and pancreatic

| i pase of swne. Wth regard to the |lipase 13 as
such, commercially avail able one may be used. Its
exanpl es are |ipase of Rhi zo%s del emar (Tali pase
manuf act ured by Tanabe seiyaku), |ipase of Rhizomnucor
m ehei (R bozyne | M manufactured by Novo Nordi sk) and
5 11 pase, of i.h b US;4H -debh1eLbpaseayAbransédct uited
by 2 uﬁ&’s%@&g\%c%a% h%‘fjﬁh they are rl-,flah-'g@give,
andexapleRi AGe meyPaASE Elge%l%fé’pfjgr as |'{}oi s amﬁi ase
Whi ghhifsctapesi by manabd, Seiyeiud i ohbeash Of F@gégfa“‘ff’o;‘
the faorm fqt frut MR rklipag eyovol Borrtiisls) an
osT Sl (REpYEMe It enaene ch i S TRlhz e an bean
i mbiRase; PRgAEBFFI L Wo tHar't R %eat resistance to

t heaRitzy 5@ i pekay sl thhe gh etiay G ei BORA A SUE" a7
teﬂy,%mﬁ%emg potudeawes thams3Q€ bs,a prigkerathich rigt

| ower” than 40 'thsell_tgg{;/é)ose of enhanci ng the

r eaRF O F5 B I LTRENCY, "Wih regard to the . oo 1ioace
i mobi | ivdithgrear¥d &0, thR L9Th-SSEcHARGE resi A carriér
whi gh is @shirgbly poneesareipase Walthglsa igewrbisized @n
not snaller. .th 11004 sHEhtas h&owwaesiarabbento
WAL a”'f“fog’ ellﬁgﬁ%?p%veégﬁi cal ) .may_be . exguphified.

20 the gumvmeoPeffRsq rﬁ?ﬁb????‘?lhod) darrieris suspended,

in tOnSedaru2@ parbgis)lopprwelaht300r af. RARFGFSPIY POt
sol YLLon Qfan LbPASELEPACHhESod® ok, 8npast triprbeaneagtion
to Ear_t s of cold acetaong (8 0 immoBPzidy therier, an
suspERET iR Are H4HRL THEret® “gradual ly with Stircipg:n
whet.eoposchaengecsepht faErier 28 ¥y 18g2 %\h‘ﬂf ool LI Zed
ENZYEB: SN hRrRr epas et hytdsyakipr thenprleaytpilffesrat 28
vac go. o N SHIR! §5a NEL ROae On iR it @0k énammida(ly) mef be

| i paSé spe_mglic to 1,3-positions to one part of an

i mesereAfig¢d-carrier is/are dissolved, in a nini TURg in
anount ofnevgtaet:, o8OthehdmmrRdbiFind FGTEATT i vt S°SPm e

t hepewi tH M ta-Siil rbngeiand dheamiaxuapes soltiled Ph

Vac%?péé%‘%éﬁ%%%%cago 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 1s

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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i mobi |l i zed enzyne. As a result of the operation as
such, about 90% of |ipase are carried on a carrier
but the product as it is does not show

transesterifying 35 activity at all. Thus, when it is
subjected to a pretreatnent in a substrate
(conprising starting fat/oil and nediumchain fatty

acid) to which 1 to 10% (W yv)9f_- 14 water is/are
added or, preferably, in a substrate to which 1 to
3% of water is/are added, the immobilized enzyne can
be nestewrfifsiarendddedaoti vieted@rahlly cam besukgtirafeprto

the RS actyr ¢y 05:' wtépr@sﬁa&@ead@éd e&aﬁ@mo@mm
of water to be resent ctlcgn srysnte

i s vEREYME5ERt %%tmOStTﬁ%glCWé‘ Ynd® Wa"’(aé:re i 87 aine
t he tesmandesmenufagtuge.reacti on hardly proceeds whil e,

Nlﬁen thedﬁrreum& p e\é’aBgrenéfmelgUCE‘moJ}M:dBQ' x‘gﬁtér takes

pl ace recover cem

unedRAILEl SoF o faiie FPacta0f arafSn as! hEfy i tane.
nonoffiysemhde ae evqtesdis edntakipady erhe tMEﬁe%ﬁvﬁrlleﬂg

i mTD;FEaIdtZi%Gl RRZYIE p%b@élds synacki, et thy sReenst @ff water

pr etreat h%%rape% 515 F%Itn;ba 1%@2%11& Q%cggg treg:fe Of the

wat et® "{5 Be esent” reactlon systemis

no | PkMFerids ewris éﬂheaﬁwdr@%ﬁw r-akesy BL 8¢ «
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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

8sed

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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30 The fat/oil (triglyceride(s)) used as a starting
material is a triglyceride(s) containing
poly-unsaturated fatty acid of an onega-6 type,
poly-unsaturated fatty acid of an onega-3 type

and/ or poly-unsaturated fatty acid of an onega-3
type, as a constituting fatty acid and 35 exanpl es of
the triglyceride(s) where pol§-ynsaturated fatty
acid of an onega 6 type is aconstituting fatty acid
are evening prinrose oil (9,12-octadecadienoic acid -

phhaf £l 6034} 9 n@ra;d 019.d2cptadensidiceneie aoi d
- Tinolenic acid and bor age
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re tion.

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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bonding to a triglyceride(s) is not always a poly-
unsaturated fatty acid of an onega-3 type but, in
some 30 cases, a poly-unsaturated fatty acid of an
onega-6 type is bonded as a constituting fatty acid.
Fat/oil which is extracted fromkrill and al gae such
as chlorella and spirulina nay al so be used as a
starting fat/oil for the enzymatic reaction. 35 It
is al so possible to use fat/oil prepared by - 16

i ncubation of a m croorgani smwhich has been known to
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an eRzyrBdd<L JFethedidfylyceride(s) and it has been known
that octanoic acid (caprylic acid) 8:0 and 9-octadecanoic
acid (cleic 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 triglyceride(s) prepared by an enzymatlc 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-
positicns 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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unable to give 100%triglyceride(s) having a li pid-

i nproving action where a poly-unsaturated fatty acid
is 30 bonded to 2-position and saturated fatty acid
and/or nono-unsaturated fatty acid are/is bonded to
1,3- positions of the triglyceride(s) but, fromthe
gist of the invention, IS apparent that fat/ oi
(triglyceride(s)) contalnlngng | ess than 5 nol % 35
preferably not |ess than 10 | % nore preferably not
| ess than 20 nol % and, nost preferably, not |ess than
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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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bel ow t he i ngesting anount of the poly-unsaturated
fatty acid per day of the present invention which
will be nentioned |later. 30 The conpound of the
present invention is a triglyceride(s) and there is
an unlimted possibility concerning its use. The
conpound may be used as a material for food,
beverage, drug and quasi-drug and an additive
thereto. There is no Ilnttatlon at all for its 35
pur pose of use and anount of use. Besides the genera
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used for evera e uasi - |s
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par re§Pak| o é’PreHhEE 6:05‘ ?Hf’n Kt ﬁﬁ?l ant to
pr evenent hen onaydartont;nlrt)fvatrneuewecqltaafe 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, fB-tocopherol, y-
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25 ingredient of the present invention. Exanples of
the antioxidant are natural ones such as
t ocopherol s, flavone derivatives, phyllodulcins,
kojic acid, gallic acid derivatives, catechins,
fukiic acid, gossypol, pyrazine derivatives,
sesanol, guai aol, guaiacic acid, p-counalic 30 acid,
nor - dlhydrogualaretlc aci d, sterols t er penes,
nucl ei ¢ aci d bases, car ot enot 4s” and i gnans and
synthetic ones represented by ascorbic palmtate,
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trigivaecededs)s whindkhi s & |liigand for qﬂ¢etranscrlptlon
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tyFL égarepgrteé gké% 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
vardstick 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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been reported that ingesting anmount of arachi donic
acid 25 fromfood per day is 0.14 g in Kanto District
and 0.19 to 0.20 g in Kansai District (Shishitsu

Ei yogaku, 4, 73-82, 1995) and the correspondi ng
anount or nore may be a yardstick for the ingestion
of arachidonic acid. Therefore, the daily ingesting
anmount of a 30 triglyceride( (} ‘Where arachidonic acid
is bonded to 2- position of ?ri gl yceride(s) or a
triglyceride(s) where arachidonic acid is bonded to
2- pigrségérglgl?n@l.@ﬁw aveg, rfoatet praﬁé:datdwd/ogﬁS to 53 g or,
nono- unsat yr at e tty,.acid areli hondedebOrted that
1, Sm%%iﬂrlegﬁga%fy’t %étlt F?g% %der?éeggi]rfor anS adul t
(suete akiflaingestiing areertys Kéi ght- ']640135) in
terns_of t t afkd donheo, ag) 16 ,i119-0. 001 to
20 %fcqsafﬁng?)re %pgbcﬁ'e %d.sg%mto 20 g, lm)re preferably
0. 08oddk spegtaenoidastidpe 2fwriabing, 4074190 21§, 191 has

been reported that the_daily, in i u o
S, B3aR0IRReETETRIC RSO a@“ﬁ%ﬁ&cgg?‘f}g’%‘%%? QE%C‘_ ‘;re,
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docolAHaNen '
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t he absokduereanoun¢ dlmdieteapounidéa ke tgpmpounded with

beVBE;@QPéJé’&%oé' $9s Y afdr@ss dependiing upem thee ingesting

! nggggLQ§ 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.
Tn 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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anount of the beverage/food to be conpounded and,
therefore, it is conpounded in an anmount of not | ess
than 25 0.003% by wei ght, preferably not |ess than
0.03% by weight or, nore preferably, not |ess than
0.3% by weight in terns of the anmount of

pol y-unsaturated fatty acid. In addition, when a
triglyceride(s) where a aracgidonic acid is bonded
to 2-position of the triglyc Fiae(s) or a 30
triglyceride(s) where arachidonic acid is bonded to

2- posi tgor, and sahpuAkednf ot tdhaagirdsand/ orvention is

nono-unsaturated fatt 0
1 305841 4% arge t Ho 1% maavé%ciw dsbz ?g’ﬁ%oﬁr?%o&’ﬁé‘é% is

it icemmsedimtthanf et phatMAcRIEiCR NPOERRFEHL B9 S such
We' aft 5 :Pé@fcﬁ{ %th&ﬂid |1ﬁ3§hé hedpaies. Ploncoporght or a

nore prefera | ess than 0.1% by weight. -

21 m@ﬁ@ﬂdt?ﬁ?%ﬁﬁﬁpﬁgé% 6h of the present invention is

‘used as halr uge FompeEsitEROf AEt HrRe®TBy SRt nEt1RE oA th

IS LAY 4 iAule {heldrpbupbiigreceuticaf the effective

pre arati ons SUC 0 imi
Japgﬁgggdmtr O E%eﬁom%o@?ng ﬁtll)'t Bg?tn%éh;taii@y limited

t heset 6ar \iterthieh eb ¢ & tthen%?secfﬁelb‘r’% *‘e%ﬂ“ is achieved
i nveqati g a§prdp$edt@3ccmpebmug;.ng hea teompw Uperli YFgdanount
of the e ggvecfhé§gf¥yogn5f|{hgly%e§9390§ﬂdddﬂiohsls

not partlc o fa t.he o t; 0
reS8RE ATl 15 ik REESSEE D TUE A SR p & EOE

conpaunditgisaige faym Fmdusedor ¥heitmiRésEBHPIEE ton of
the E@§@@iafl@%‘9§f@f‘réc§ BSQQ &S thedebgpositicm of the

erred admi.ni st er a f uHBhta s&g@
for rﬂrﬁﬁamé\n”b"e MGl sYt i tfi% &mm%pgytl cuarly -

pr efergbH, %Xﬂﬂ?oﬁﬁ £ FRAYSEFY0SF t FYHBF S ERR T F%sen?d it
| NVaBt resommndsar yhalepettdi rgaupbey agérlbbﬂfjﬁrl\ﬁ@ifﬁht"here
syt %faﬁguga}gxeaff AR RESHr 8¢ iKdhdeat o BHpsiitiohsof

WherBe. B SHISERHER(El ATad PRepyioanigd s e s) poly-

aC| |s bonded ta
2- pussttenaedd eyt 24 y@ePPa%% §)tpp-gostion an
tri glaygestee (s whes bd anaoly Bonemswatnas el fiatty acid
aci 4,19 POpdeild Q021 Posiddiaopldor salelikal grydeatiige (s) is
acl admlnlstex[?dn%elil‘ngaa} utroata% adu}.ty(a% g 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. Progess for the production of a
triglvceride(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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are/is bonded to 1, 3-positions of the triglyceride(s)

is admnistered per day to an adult (about 60 kg) in
an anount of usually about 0.001 to 20 g, preferably
about 25 0.01 to 10 g, nore preferably about 0.05 to

5 g or, nost preferably, about 0.1 to 2 gin terns

of anmpunt of the poly-unsaturated fatty acid by
dividing into one to three _tjyes a day. Exanples 30
The present invention will now be nore specifically
illustrated by way of the follow ng Exanpl es al t hough

t he pprdeeeny miveotrgeniss. nat mediun gd &d)téentaining 1.8%

fol l aml-es 1 )
pro ucfﬁ%ﬁog§ A Ongégggeéd s°§géﬁp§@W3@f das of

35 trlgg¥cer| eg & %
i Fa¥0eBB gk % 38 OB Pon dof £t Re Nty Bot T Heks)
Mor tdearigl 2mgoabpd e 0BAsofiert las6 A wasnciregenté aTia 1D kL

22 &Hf%EEE'GEkéﬂlCﬁﬁeféﬁﬁﬂfﬁIhléq i4® GBikdded to 6.0.
contalnin

% ucos % of defa d ean
powdet® pﬁglﬁgkﬁ“rggoﬁgL%ﬁ%QﬂI(3§dgégyﬁﬁflRﬁﬁ?i§%ﬁ§§féB
Na2 SO0t 889 mfan EAGLRL@HZO L awte 0Vis595 bir e z‘oe'HﬁodaYS
“ﬁstdﬂﬁ%EaEﬁg édhditl@nKﬁ?%iecﬂbhﬁ@ﬁhﬁgiﬁsﬁhs8I$Pd|1eeratlon
initia adj ust ed to
Sl WAoo ab P aLdt SHebf PacheurT"Se RdEBl LHE oo wea.
aer a‘itheoﬁteunw wagi phiwzged Bagas of° geéayéhe FHfer v ae

condixdyigen ¥hefentiraapet ature WaspEeC, aeration was

360_m / hgﬂh a;n%aran% d;p ARRULE péncve%%§glcle4@s Q0 kPa.

10 The stirfrin sSo as to

e
Ui s SOPGRTE Bt HLLBHE ohFSL B T KU b AWeRse ©f
r egdr eot @. %% giriddsehe ofwarthr dey dry mehes ebrrcditowangomown

Wln: fﬁ}e@thgdn?% U{Hf‘ﬁ@§ aBgle, Wit Phg lae;rtaageoos tol 180 (8. 5%
unt i e four n

met K6E AR 4 ean'tsha?yghlr{???/\'/zgp ket at Wép oq'%w%%%
herémﬁalé%%P#ﬁmaﬁ§1%E|%ﬂﬂt%%%%09 @ﬁtr%&ﬂﬂéPr%ﬁﬁﬁﬁ)eﬁpﬁﬁe
of arhencabiiiy ecidels sa comsainhtinga fattyl ycet iide( s)

me&%co%?&&'ﬂp@ﬁt@&ﬂad $n8 &%rﬁd tabii B fatt WadCi d

s Lecovered by (11Lraln.and, 41y g, and Sl Lol
subjected to purifying 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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20 extracted fromthe resulting cells wth hexane and
subjected to purifying steps for edible fat/oi
(degumm ng, deaci di fying, deodoring and decol oring)
to give 150 kg of arachi donic aci d-contai ning
triglyceride(s) (where arachidonic acid was bonded to
any 25 position of the triglyceride(s)). The
resulting fat/oil (triglyceside(s)) was made into a
methyl ester and the resulting fatty acid nethyl
ester was anal yzed by a gas chromat ography whereupon
t he( ¢ et g yebr ad@chijdenscmadd dnite at hechyot sisteat 25d & d

f ttﬁséé%.dsgt C'e@‘i@%%i%ur@%ﬂhééﬁu@ﬁj QO%S&Eaéﬂr@l
i nol'ei ¢ aci

deECTHoRBYS A SPBAPECSOIT fob e AR L7 4 E0,
7. 7380t Anbdde Piqid% candnd:@jE¥phy esperapargky. and purlty

! n%&]‘%ergt%grllyargé}ﬂ.d'o% @eOf 'f"ne QQEMlHﬂﬁﬁtéﬁh@QeQr&a‘ti@bnate

aci d” at osition of a triglyceri
convﬁt%u@ﬁaFt%zﬂ%/ﬁ §°Wé%n@:f’“§3} z@\ﬁ?’rle‘e’t(cﬁl‘tmx Feaction
arae@lgkymaeeaﬁréh\mracﬁﬂdaﬁéc Bgdther, the above

3 C%‘éﬁ!\.@éﬁ%\fﬂ%ﬁi@@ié cfh?af triglyceride(s)

h|g£hségﬂggggangggtﬂ|a§&ad(Ehh&nabﬂ@i@&ﬁQLEﬂLjﬁﬂuﬂ&ugﬂg_g

urt @6e [ hid T esyl i d
et I‘t‘?‘p %]ivg§ﬁ|l%unal (2 Qﬁ%g EC?EW gav ggtlona acd

sapthﬂﬁc@Eﬁéﬁiﬂéaétpéﬁ—f‘5 C
aci ghd he—Zns ek e/is bonded to
trigl PX)- 1 Whes '%@ygﬁalm_i@m_a@_lm
ana?o%céﬁgﬁggéﬁégﬁiéégéé wt@%f%lag LY 8818, (f@bogzg£$§ and

bod@@#ﬂﬁﬁateg POSTHHGMS s pory tmsarurare
ante dacid andie a-apsatirated fatty acid

trlgﬁj\@ﬁég&gdgéga ed géﬁ!,g@gggitaopaly unsaturated

fatty acslicnr;h%%.%s | ¥ :%‘R@dffj?i Q3ibcrRRSHE1 AN 206 donoyl

sat ur at Of nono unsaturated fatty

aci @L¥serigded/ i s bonded to 15 2, 3-positions or a

trigl ycer iddeydyoxécRronhed Eney pﬁél g. UnEntPal et?t atty

aci gi dR1vled PANAL G @£3mPoisy fenencAbaridat whabed- ¥ atlt y

aci ¢, and/ or ) mppq; Unsatusat &b d ahhy78Ghd! 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,
1N 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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(XI are/is bonded to 1, 2-positions Synthesis of 8A8
(1 3-dioctanoyl -2-arachi donovl 20 glyceride) A

di hydroxyacetone dinmer (1 g, 0.55 nmml) was

di ssolved in 20 ml of methylene chloride, then 3.5 ni
(2.2 nmmol) of n-octanoic acid and 70 ng of

di met hyl am nobenzene were added thereto and, under 25
cooling with ice, 4.6 ¢ (1.2ﬁmgl) of W5- DCC wer e
added. After 2 hours, the mixture was concentrated
and extracted wth ethyl acetate and the extract was
washegk ot thmpbdtaion ofNtkCladdndien satapeat wHishlvwase made

SO| u%i gtﬁ\sﬁﬁaggfdglcv%}ﬂ‘.h %t@‘fiqu whé élﬁ%ﬁ;ddr k8E RVBlure was

gnesiumsultate, 1t oncentr at e

| n \/%&ﬁf@céﬁé VH BESYLt FTRFAESP tt\ﬁa?"%fiay%t 9 |wzg'8ed
f r Omrﬂﬂi chaliex aarel ta0 sgkveatyagsaBive mrdlupiofi, dried over

Y, 0 o€
(10 h&%&ggg Jx%%ﬁ%)&% 0oL 4ateChi g&l@e—nt}-gge@cﬂi agﬁg’be
8 i Ths TREPEELReRd HdaBRS taNRE mtﬂhﬁéogbx Yoo oz
st r aingdhyy 1eher ¢lelbniidelh tices GOOI nmg:iarﬁmgtzygarqlgrpbpnzene
mol anpfg %O%éﬂﬁ E&!’oqhygf 'ﬂ%cﬁ@&@nﬁ:d@@ﬂdt heretsudddtt| e

by I1ttl
0 e ILET LD T R 0 BT AL ot (oo

vat ey, \iti.éhmodks mdéursmrgmdld?da"el’iemec’,cc’\/mf?ﬁl?‘ﬁ?q—léy was
addeghi Ah@agntsd ur dcwas extracted with ethyl acetate

and the g%traéécéM%% §@§QEQx1Wﬁgrbgﬁgéﬂirﬁ@gdaand extracted

saturate fion, dried over

magrieisihuptiut faﬁeé?aéﬁdaﬁ‘i‘m%n{af“é’f%cut |"‘i’?5v5858¥551'ﬁwe§‘y
r esubddhed oitly watlest anseiGiasndi sspitrgdtied 38bind  of

met hydy Qﬁﬁoﬁhlofﬂ(#%s then éymgdnavéﬁ anhydrous magnesium
di met

ar acsfﬂlcf&%ir’ncgg ?Ctri])zr\?fgr‘ej@ ggﬁdedl 7 t%cé'[?%ta&@;%h)e ﬁés“ltlngre
was wodidad was subdectes-Boe 661503 (¥ed, cBEONAHRATPRIKS
Lgmm?ﬁgdrdﬁginﬁw#@u%éftdwd by tstdivei mg.5or (¥ield:
ot TR G OER, Pehct 2ieTan et r s s ls)
sucoessilvel you washed - @+t i V@R8y m)I:NJH@Ilaﬁd(%ﬂ: m)r 2.0-
sat u at QduSahj ne . bo2sel wéd Oy, | 4. Mas o her, dnj £ci .aveR 24,
anhydro‘isz'ém? SIUM & 5 5.5 (9H, m).
Svnthesis of 88A (1({3),2-dioctanoyl-3(1}-
arachidonoyl 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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sul fate and concentrated in vacuo and the resulting
resi due was subjected to a silica gel chronmatography
usi ng hexane-ethyl acetate (9:1) to give 13.5 ¢
(yield: 68% of 8A8 which was an oily substance. PMR
(CDCL,) 6: 20 0.8-1.0 (9H, m, 1.2-1.4 (22x, m,
1.6-1.8 (6H m, 2.0- 2.2 (4H, m, 2.3-2.4 (6H m,
2.7-2.9 (6H, m, 4.14 (2H, % 4.29.(2H, q), 5.2-5.5
(9H, m. Synthesis of 88A (‘1? 1" 2-di octanovl - 3(1) -
arachi donovl gl yceride 25

( nglgh ﬁ/éqa'ﬁ%t Qiﬂlyﬂ- a%e@'a@éol ANG- donpid@mls 5 (gield:
ssol ved 50 DI\§F
COOF?hb 1H3pcé-1%93§o§y&égﬁ &ghp e? 1lc %lygggfée
di speici oras ah eOLY LEmbspdnéele |Tﬁl§| sulve*etraélc@ddédG g, 25.2

LT tEh&1 PYdls B‘ils@olveﬁsf L@r 3§0fﬁ‘p|cﬁt heBtid e 8 XBYr 8l was

tirred for 10 0
LS b Gedud U 538 ATVl A Rk ke

t heeafxtfipre Iwhgustirred for 5 hours. After .
corml et i eef thherdfaGbhoselwdbear wiascomtdedattetiein

t t ed [ .
ot AR AR WASTER e RAPEY: S PEEL A Sget Ofe and

35 Shet LiteRctTHRS waghedr Vet v SR HRRYRE ARSTRGNE %Jr‘ﬂﬁﬁ"n
sul at AR 6eBgedHadeedndna vacuoased sadldeesalvtihen -

oi | ¥m£ %Sst QEESdV%rS l&*ﬂhﬁ&]:% QgReSidh GR1gRke and

chro hexane eth acet.at e
to §PVE rgtﬁd( g,p eYqpuo 7?0 u{ﬁ X};‘ an o:& pg‘gd\}gt

1( 3)y2elcsopsepyl |‘ntenrmp3©19lct1e(rﬁzﬁl ny@%ﬁ:élmodé waki ch
Was g 8Lk Divley aHbséafm%f Rbtsysaestaneeidd, 6.9, n25(23.9

nmo was _di f t d, 30 m of
\I\B‘%‘% \%é"r IgS§§ i Iﬁc?%e rﬁi)%t u?gsv\gg ?rglde tgﬁr eac?

at dsrmrmlam}nﬁbwew peret #idede 2Bl oL FOPGA RS D
congesf rated i(m6 mawlo oft He-IESiveue addedxt PdEREJ?

Wi t @iyl nACRE LS aNfhs EBScaitirhac ¥@s sisheden it

G oh AR RAER o i BfFef e R AR BERRLE o o

anhywswsxmmﬁesmnsmuﬁa% mceééﬁﬁ%}ﬁf atfddsi ias Tied

Vaca@eﬁ Qnlivieods Ingymfsian oilfater eddctondeyitelated 8599 .

Thi xS/a uo %%C l(/g §.é}’g %Q. gnngrplly) p‘ﬁ@ﬁuct. 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
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di ssolved in 40 m of nethylene chloride, 6.9 n
(43.9 15 mmol) of n-octanoic acid and 150 ng of
di met hyl am nobenzene were added and, under cooling
with ice, 8.7 g (46 muvol) of W5-DCC were added.
After 2 hours, the m xture was concentrated and
extracted with ethyl acetate and the extract was
washed with water, 0.5N 20 _and a saline solution
successively. This was dried “over anhydr ous
magnesi um sul fate and concentrated in vacuo to give
9.9 c&n@fth§mamrhdbamnz@dgcwereﬂauaemd dlusservceccblllmgl@@th
m THE-2 ti.,c_ac n % 2
?r?cﬂ?bg g€ S igdoftla\?% Npde 37dtOhidadd: After

pwlﬁﬁﬁtj wer e added and a reaction %h hvi
car ricad southe Hriotigifeovies HGFE HR2E4k ﬁﬁé§%ﬁ5¥fd$L ethy
hydrQeeR+eAbh@rtidhexeasat yals washéd [wichedavésf, HhECL and
fil t rat ?8%? gog‘gﬁ%%f esﬁsiu'o% \..eas@@sm@l@xt rmteqd iyt g

et hyl e extract was wash %Fated in
satGwaﬁeénhﬁéﬂﬁﬁb§m§8P%&?Wn?“8¢aE%d|iﬁhﬁSFcﬁ?%ona &€ -and
a satdbuat efd 30hs aleisnet Sof utdsodue AftesudigErRA dverd silica
a”hydero%g Hﬁg&?gﬁﬂ Suiéﬁtrréxahh VRS GRREend ratad itn

n

vac a e res resi ted to a
S|HQﬁ¥egéﬁ°cﬂQdﬁhFSgPégﬁ dﬁﬁghggﬁﬁ' e?%i acet at e
(9:1) topghVechclg)of: @.debemzyduat eql, pr cdictt 382H, m},
(yield: 83% . The debenzy] ated 0 t (13 0. 39
nnoﬂ)swé38d1§§oPVed3 ﬁ é %ﬁ4§f ﬁgtﬂyﬁ%%elcﬁ? i"4e &
100 2y (60, 38) nmbll)y4e? 2hcim)dohi &8 a@ﬂd ahd B 3ng -Sf (OH.
26 npymsthylamnobenzene wer e added and, under

coolingA%%%h(El 1€a9m ]_24§rgmqaoﬁglyg&§xg;l )& PPA

added e mxtu s concen
RO IR SRS KRR R St
was had 3wkt be e er-2 -aNasiCldaned 159 by satigeat gers s able

sol ytj en EHE §§§d ! ¥he Aldry ndElbdiGhs AMekhandiysl oifs 8A8

7-

nagne5|§ fate, it was concentrated in vacuo and
t he ¥¥s3Pfi ng resi due was subjected to a silica g
a1nirt
chronatoéﬂé@h#iWLth4ﬁ%&ﬁﬁ%Q&4%H—%ﬁﬁ%%ﬁ%?é%L%§J%o—“———‘g
i: ﬁ blfyt piaidieeride(s)] (823 0¥herne) mEdhun=

021 13 4pd=A2Hon ) and
& %on}-pggfxf%n4 (6H n)’
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 405) coﬁtaining 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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2.9 (6H m, 4.1-4.2 (2H, m, 4.28 (2H, ), 5.3-5.5
(9H, m. PAP (1, 3-dipal mtoyl-2-arachi donoyl

gl yceride), PPA 15

(1(3),2-di pal mtoyl-3(1)-arachi donoyl glyceride) and
8P8 (1, 3-di octaoyl -2-arachi donoyl 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
triglyceride(s) containing~ 20 not |ess than 5% of
triglyceride(s) (8A8) where nedium chain fatty acid

bonde 1l 3- t
bortRR g 1980581 RS An P BHIo g L0 Gor ! (D5hhd:® 31.8
(DQMEXeMaﬁ@bh@mMBA,a jBeretChenmindakd flatacd LMan&kye (TR0 40S
spasfclé%p% IZoﬁﬁ 83 ?ilnd c%é) fig d<id %é%@uﬁﬂk@d in 1:2

I-on emar as Tal.i pgs 0
Tarf'iﬁfe féé’?"?akﬁ’)w&ﬁ’(? gePienn &t \?agﬁ?)g?% HEQ ?10 e (4
| nmabitduzedahd pasentAhters tﬂmtlanr‘eaaﬁ:tqa@ﬁlﬂﬁsout to
s%i‘ﬁed 4{6‘& qUsk g I%che@ffa%!ﬁlt ri gﬂ\m@r imde 6l i (GA .
cont ai ni n b achi C
or SRR B Souigh e, feps oy IR £ 7, 3
of tiwe m&swemgnmmcwezeﬂaqudeeuaﬁ@amtesi ﬁﬁprm}a%%ra%d
30@.1&9@1‘%% @fQHE aMith ﬁéi‘é rﬂdﬁ@av(eﬂﬁ@y mEdns oAf 4 emolecular
et n o t reagt
B B e TR b gt@%aﬁgﬁmﬁ“‘ﬁ?g%yﬁ” paeps
35 fkheredihdei Aaptstili zéagmwage ARAFFHRYd ndel RfROT INY

| l RARE de@aNbiefig) RongXvibs atdtoioi VB r iglyderide k) )( 10
Corg’calgﬁqa fid] edelqzI a glda\?ms ﬁol urrg (1.8 x rlnzgg: cm
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and, f ree hatbyyasde (Werferepuede by deiansonéia acid,
nol ecul ar 10°di stillatjon fol Igwed %y subj e<it| N4 O
and dihomo= e

pr:HrSﬂlﬁQ'cS?Eb% y-linolenic aci ino
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 liguid chromatography to separate and purify
96 mol%s of 8AS.

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
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for edible fat/oil (degunm ng, deacidifying,
deodoring and decoloring) to give a fat/oi
(triglyceride(s)) containing 8A8. when the rate of
8A8 in the 8A8-containing fat/oil 15
(triglyceride(s)) prepared by gas chromatography and
hi gh- performance |iquid chromat ography was checked,
it was 31.6% (Incidentally, 7££e rates of 8P8, 808,
8L8, 8G3 and 8D8 were 0.6, 15.1, 5.2 and 4.8%
respectively). Fatty acids P, 0, L, G and D bondi ng
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2. %f‘gn éiﬁ yroca onagefég 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
cholestercl concentration in a serum fraction were
guantified using a measuring kit (Triglyceride(s) E-~Test
Wako and Total Cholesterol E~Test Wako being used,
respectively).

Total RNA (10 pug or 30 pg) extracted from each
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10 two weeks. The present experinental food was
prepared in such a manner that the rate of
arachidonic acid in the experinental food was nade
0, 1, 2.5 and 5% while the rate of main fatty acids
ot her than arachidonic acid in the experinental food
was nearly the sane (Table 3). 15 Ingestion of the
food was conducted by a pair- feeding and body wei ght
was neasured every day. The 2é@xperinmental food was
prepared using agar so that the daily ingested
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s:LgnJ.flcance difference was noted thereby was subjected
to a multigroup test according to Tukey. That where the
ratio of risk was not more than 5% was considered to be

significant.
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shorter than 16 hours using each cDNA probe | abel ed
wth 32p by a random priner nethod. 10 After

conpl etion of the hybridization, the menbrane was

i ncubat ed using a washing solution | (2 x SSPE, 0.5%
SDS) at 42C for 10 m nutes (tw ce), then incubated
using . a washing solution 11l (0.1 x SSPE, 0.5% SDS)
at 42C for 15 minutes (once)_and the nenbrane was
washed. The 15 surface of theé%ashed menbrane was
exposed to light to an inmaging plate (Fuji Photo
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DGLA: Di-homo-y-linolenic acid

Table 2. Component Compositions of Experimental Food

g/kg 0% AA 1% AA | 2.5% AA| 5% AA

Casein {Vitamin-free) 159 159 153 ;gg

B-Corn starch 479 439 38

0% AR Mixed fat/eil 50

14.6% AA 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




DGA (20:3w6) 0 1.1 2.0 2.8 Arachidic acid (20:0)
0.2 1.11.9 2.6 Arachidonic acid (10:40)6) 0 14.6
26.8 37.7 Qhers 5.8 9.2 122.1 14.3 DGA

Di - hono-y-linolenic acid DAA: D -hono-y-1linolenic
acid 5 Table 2. Conponent Conpositions of
Experinental Food /kg 0% AA 1 AAA 2.5% AA 5% AA
Casein (Vitam n-free) 159 159 159 159 13-Corn starch
479 439 383 295 0% AA M x&d3tat/oil 50 14.6% AA

M xed fat/oil 68 26.8% AA M xed fat/oil 93 37.7% AA

M X@Qbfeaty 0i b.13% ¢ MRl fhse Alald: 461 R8E 2 rAtheAal Food
-Methionine 2 2 2 2

NChé;%_lne bitartrate 2 2 2 2 2%gar 272 294 325 37
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DGLA: Di-homo-y-linolenic acid

Influence on tissue weightAand 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. In
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 excessive 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).



5 Influence on tissue weight and serum|lipid
concentration after 2 weeks of ingestion of the
experimental food is shown in Table 4. Weight of

epi didym s white fat tissues corresponding to inner
visceral fat |owered corresponding to the arachidonic
10 acid anpunt in the experinmental food and, in a 5%
AA experinmental food, the decrease was S|gn|f|cant
In addition, serumtotal chol‘est erol and
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In jejunum of rats, expressed amount of PPARCQ mRNA

increased to an extent of about 1.5~ to 1.7-fold in the
groups of 2.5% and 5% AR food (Fig. 1). On the other
hand, expressed amount of PPAR) mRNA in jejunum lowered
depending upon the arachidonic acid content in the feed.
In addition, expressed amount of jejunum CRBP II, L-FARBP,
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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(Rmol /dl) 19.7a 20.3b 12.8b 12.3b Serumtota

chol esterol 257 239 209 144 s concn 6.25a 19.2a
16.5b 14.2b (Fcnol/dl) a,b: significant difference
noted between different 5 al phabets (p < 0.05) In
jejunum of rats, expressed anmount of PPARa nRNA
increased to an extent of about 1.5- to 1.7-fold in
the groups of 2.5% and 5@6Aﬁgéqu (Fig. 1). On the
ot her hand, expressed anmpunt™0f PPARS nmRNA in
jejunun1|omered 10 dependi ng upon the arachi donic
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Val%%nkgoflégﬁin a genetic level and concentration of
triglyceride(s) in blood is lowered.

In epididymis white fat tissues, expressed amounts
of PPARa and PPARS 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 PPARS MRNA. On the other hand, expressed amount of

white fat tissue AOX mRNA increased as a result of
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10 AA food group. Although that is different froma
variation pattern of PPARa nRNA, it can be said as a
result that arachidonic acid activates the PPARa and
adj usts the gene expression in a safe and effective
manner until its anount reaches 2.5% Fromthe above,
it 15 has becone clear that suppression of fatty acid
synthesis system (not by way of PPAR) and pronotion
of fatty acid deconpositiaodn §ysten1acconpanied by an
i ncrease of expressed anobunt of PPARa (by way of

PPAR) - AL & e %‘fngﬁugﬁﬁ@%ﬂ Er&c]gﬁitﬁhlcc abg¥edndgnadherefore,
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of hmpuutsl Ovirkdt bBot¢Earnes] 56 e®® Jiite IRASER \Fé’é‘t% §at ed
Usi BgntétSencE€and PAP where palmitic acid is bonded to

1,3-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



effects were conpared anong PPP where palmtic acid
(P) is bonded to 1,2, 3-positions of a
triglyceride(s), a mxture of sane anobunts of PPA
where palmtic acid is bonded to 2-position and
arachidonic acid is bonded to 3 15 position of a
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triglyceride(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/oll 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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Casein (Vitamn-free) 157 157 157 157 13-Corn starch
526 301 301 301 Corn oil 23 24 24 24 PPP 100 PPA
100 PAP 100 Mmnerals AIN-(®3 28 28 28 28 vitamns
AIN-93 8 8 8 8 DL-Methionine 2.4 2.4 2.4 2.4

Choline bitartrate 1.6 1.6 1.6 1.6 2% Agar 253 378
378 378 Each of the feeds was added with 0.25 g/kg
diet of a- tocopherol. Influepnce of on tissue weight
and serum lipid 10 concentration after 2 weeks from
i ngestion of the experinmental food is shown in Table
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From

PPA, each one molecule of palmitic acid and arachidonic

acid is dissociated and absorbed by the action of

pancreatic lipase specific to 1,3-positions and
arachidonic acid having a particularly strong PPAR ligand

activity acts as a PPARa ligand in small intestine and,

therefore, expressed amount of target gene of PPAR
increased in a group of 10% PPA food as compared with a

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-
arachidonoyl monoglyceride {2-AG) are produced from PAP
and are incorporated into epidermal cells of small
intestine, it is assumed that, since palmitic acid has a
weak action as a PPAR ligand, there will be almost no
influence on the expression of target gene of PPAR in a
group of 10% PAP food as compared with a group of PPP

food which is a contro

1 group.

However,

On the other

the result was

entirely the contrary being similar to or even more than

the group of 10% PPA food.

Expressed amount of PPARC mMRNA of liver

significantly increased in a group of PAP food (Fig.

5}).
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(9/100 g body weight) 0.3 0.3 0.1 0.8 Serum
triglyceride(s) 191 z 316 173 174 s concn (unol/dl)
32.3a 64.3b 6.6b 7.5b Serumtotal 235 201 150 178
t cholesterol concn 7.8 9.2" 16.6 15.3 (unol/dl)
a, b: significant difference observed between
different 5 al phabets (p < 0.05) Influence of
structured lipid on expressipn of target gene of
PPAR of jejunumis shown (Fig. 4) From PPA, each
one nol ecule of palmtic acid and arachidonic acid
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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
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i pase specific to 1, 3-positions was found and it was
proved that the sane effect was available in liver as

5 well. Two nol ecules of palmtic acid and one
nol ecul e of 2-AG incorporated into epidermal cells
of small intestine are reconstructed to a

triglyceride(s) (in that case, although there is a
possibility of bonding of other inherent fatty acids
exi sting in the epidernal cel1% of 10 the snal
intestine to 1, 3-positions, arachidonic acid bonded
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i nV%éhhg§E§g éﬂ%,a7hgghgi§ﬂéna 385% 88A). Incidentally, the
condition for a high-fat food was that the rate of
fat/oil 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 gquantified using a
measuring kit (Triglyceride(s) E-Test Wako and Total
Cholesterol E-Test Wako being used, respectively).
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foods. The effects were conpared using structured
lipids which were PPP, PPA and PAP being the sane
in Exanple 5 as well as 8P8 where caprylic acid (8
is bonded to 1,3-positions and palmtic acid is
bonded to 2-position 5 of a triglyceride(s), a

m xture of the sanme anobunts of 88A where caprylic
acid is bonded to 1, 2- p03|t|%gs and arachidonic ac
is bonded to 3-position of "a“”triglyceride(s) with
A88 where caprylic acid is bonded to 2, 3-positions

as

)

id

andT§B§§h1CkN@oﬁpaﬁéﬁkld&m@@@ﬂ@ibﬁ(bflEiQe@tmadﬂaanFobda
tr|n|\/r‘ar|rlo\c a—mxi-uyre of £ 00

"Tg"“' {G‘ SHigh-Teo] High-TG

with A88 is prepﬁogml1 S, robgh @
m xture of same AMEUUAS o 2 [ efer.sed {o

as | 88A hereinaffer fof ﬁake o@p@pnv=n|ennp) an

Food
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(ngbpBfi=H giTq 735 PPP357 500 PAB3 7. 5% PPA  T.5%3°
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condition for a hi ghdfat fdi d was thdt the rate of
fatlCholinen the fped yas nadg 20% beegf thallow; 2
abyhdaattiateps shturated fatty acid was lsed gs—a
bag€otndoibs of chrn29aill wele conpodfdedito 2961 dlt he 20
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ar RRE an—exper-pentatfood (hngh-?& fopd;—269%

f at/ESE —eod)—cofpotnded—with 18960t —8PE{20% as[a_7e
reggpg of —additipmrof~2% of corp oi 1) Wap 30 used.

Af tfEEgTWO weeks from i mgestion jof the experinent al

foddgarats were Killedlby decapl tation ahd

triglyceride(s) concentration and total cholestero

conggpis ad | OtohBodeBeicbiibbs AELdDME)Se qlisattidlli @dod

usirg—a—35—reastrrg—ki-t—{ Trimg Y e T fetEgnETées  Wigh-1¢
and Total Chol esterol E-Jestg 0 bei ngrésed, Food
regpectively). (7.5% 8P8) | (7.5% 8A8) | {7.5% 88A)
g/kg Feed
Casein 200 200 200
DL-Methionine 3 3 3
Corn starch 150 150 150
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
88A 75

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

concentration are shown in Table 9. Serum

e
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- 39 Table 7. Conponent Conposition of Ex i
. . _ eri ment al
Food High-TG Hi gh-TG Hi gh-TG Hi gh-TG Norﬁal Food
Food Food Food Food (20% (7.5% (7.5% (7.5% Fat) PPP)
PAP) PPA) /kg Feed Casein 200 200 200 200 200
DL-Methionine 3 3 3 3 3 Corn starch 150 150 150 150
150 Sucrose 500 350 350 350 350 Cellul ose 50 50 50
50 50 powder Mnerals AIN- 35 35 35 35 35 76
VitaWInS AIN- 10 10 10 10 I0°"76 Choline 2 2 2 2 2
bitartrate Corn oil 20 20 20 20 20 Beef tallow 30
180, 19 140ps) R i grgig '
Tonis %’l)ﬂe%gh bs) R céht PABLGHD shBRAd 761 9Tgifig cangly ggkgh
( ! one t_ Lt f i ta
 gHE T g ETO T T b od a0, S pEe)
(7. 3% BAFH Fo5% BEMP WRiFRetF €a§é’Pﬁr3g09‘f{’fé’ %8 ne
%bégés%ﬁéé%%n%ﬁ, 3 ¥.56oppaStardclyrdBp amd 450 53SHRF oferd
group significantly lowered the serum triglyceride(s).
With regard to the effects of PAP and PPA, a 7.5% PAP
food group showed significantly low values. Similar
result was also shown in structured lipid groups (7.5%
8p8, 7.5% 8A8 and 7.5% B8A) 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 cholesterocl
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,
iike 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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Vitamins AIN-76 10 10 10 Choline bitartrate 2 2 2

Corn oil

PPA 8P8 75 8A88A 75 8 75

weeks fromingestion of the 5 experinental

ti ssue wei ght and serumlipid
shown in Table 9. Serum -
concentration showed signifi&ntly high
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20 20 20 Beef tallow 105 105 105 PPP PAP
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erum Tota

Cholesterol Concn 92.431 99.7 = 85.6 < 95.33:

(umo1/d1) 4.9 4.2 2.5 .

a,b: significant difference observed between different

alphabets (p < 0.05)
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.

in Example 1 where arachidonic acid is bonded to 2-

position of triglyceride(s) was mixed with 0.05% by

weight of vitamin E oil to prepare a content 1.

vit

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.
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.

Capsule

Then the fat/oil (triglyceride(s)) prepared

amin
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position, the simlar effect is achieved in the
structured lipid to which a poly-unsaturated fatty
acid is bonded to 2-position. - 41 Table 9.
I nfluence of Ingestion of Experinental Food on Serum
Li pid Concentration H gh-TG Hi gh-TG H gh-TG Nor mal
Food Food Food Food (20% Fat) (7.S% (7.5% PPP) PAP)
Serum Triglyceride(s) Concn 45.0 103.0 109.2 80.4
(mol/dl) 5.9" 5.66 6.86 3.9 Serum Total Cholestero
Concn 80.2 102.4 t 104.3 91.7 (nDI/dI) 2 84 4 96

' TG ; L. I0) 5 SO A az21g=

ppppp

O oot dicl & '. T g%/cerl og

Tot J:J_Q}@eesae[s)j Concn 92.4 99.7 856 929
(N. nDl/(HﬁE % gt & %ﬁb PBs#n19 invenPio® i @iHumeaBtvas

R T SN O

capspileis: oforhe Heed nkil t hed karagiipn( t r§ i sidani gepkgnation
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(Ol Tacle) I UD (100 Pt b e alLl a8 e

ver eo di-geelivédn i of v\mleﬂyaerl@d st)o BB{P%‘%?dprlépgﬁém%le 7
gel agé %Jﬂc'aﬁbtﬂ?é”:ﬂg +tAarMkS60Sdrayhiabn 2 ARG dpweTFaen

thelgégéégé £ gré %hgeéé)gldW£eBQ5§¥L who consented.
Before and after ingestion of the capsules, blood was
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 isg 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 < 0.053)
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in Exanple 1 where arachidonic acid is bonded to 2
position of triglyceride(s) was m xed with 0.05% by
15 weight of vitamin E oil to prepare a content 1.
Vitamin E oil (0.05% by wei ght) was conpounded with
the fat (triglyceride(s)) prepared in Exanple 3
where 32 nol % of 8A8 were contained to prepare a
content 2. Capsule formatiop,and drying were carried
out by a conventional 20 nethdd using those contents
1 and 2 to prepare soft capsules each containing 200

ng of thka@gmbem serdR tFikalyoles i8e (Spriowdripgdaction in

| TDEOULNG BCLEON JILAUIRES ¢ lchGbsl Sp0H iR Ghclall
(tr €T arachidonic acrd is bonded
to o o, trlglycerlde(s) 5 The test of the

present BxplanhtOdn tivrhthansonseat oérjobdingutthe tast was
carg Hﬁu&%@skgegﬁé  fgl k9 %M[ﬂ% %hgndsﬂiﬂéet cﬁEsﬁh@s of

aration. First xpl anatuﬁp gxam le 7
con§éﬁteqh?¥ﬁofﬁF4&}%Iﬁ@“?@%?l ?A@oﬁﬂ%%?%e ARqBEpYP
cap$wteﬁgﬂmapsh9ef£n/umrmsmhér&;aghadhncﬂnﬁq;dacWérﬂas

bonggg sHQedt @of- Qﬁ)ec"ntdn@.ﬂso{o tél'g%'t)/@@épﬁ@(‘,ﬁ,)o pORpanBek .

sul e ar oni ¢
aci 85’-f @"dl ﬁé‘é%lf g‘g‘gﬁ? Ohe ’%‘rt?ﬁ‘fehga?S&es %%%lélgm e .
whotcogkerrede (s Befawcenanat &t @2si AgeLY3 WéherFHBOH it
Capshles: LAPHLLAS: 1GRkLeR] adoandsh! oorh ol eehesi sal
ers wer € anal yzed. esult of the neasurenent
is $he%wn in Table 10. The serun1tr|glycer|de(s)
concent riadam@liesi@ni fuseambl : Ry

the capsylegae A ¢§Hgﬁ @eéﬁﬁH@h)Céaﬁééiﬁﬂﬂéigs% of 8A8

concentration sig ased

é |ncr that §on
duePFePaReY ﬁ&r%%%%?%ﬁ: céﬁg rﬁ)’atloﬁ of BB 599
cholesteriol, whi ghofivas etiheaddl dW@Ies?érQﬂYQQﬂ%déué“@o4°

a  fl oo fd GantodNer easRoflas aRgeNhliAkd Gdhdfhomogenized

tll’?(: Ig%gt‘i}'gﬁg %:Llle ew%ﬁ‘é’?i% $§ng%8gﬁgg%fssta%ﬁgh tEéPQ?:o

serum is
i npEovERkehy LhESFHt / HLswMaT ée%lé‘&ﬁﬁﬁén‘fstma?cl dhggh'
bongeeksdure2 spesy timreruilsifbem tor pgkperee iadlipyid Fanleion.

10. gRasUoly af PhysicalipbyaginatiicanwBef digpoded 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

B-Cyclodextrin (2 g) was added to 20 ml of a 20%
agueous 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



After Ingestion of Capsules of Fat/G | where
Arachidonic Acid is Binding to 2-Position of
Triglyceride(s) Before After Height (cm) 169.8 t 5.9
169.8 5.9 Body Wight (kg) 65.1 6.5 65.0t 5.9
Neutral Fat/Q 1l 99.4 28.0" 74.1 17.5 Tri 1 ceride
s)) Total Cholesterol 175.9 . 17.6' 184.9 t 18.66
HDL- Chol esterol 58.5 . 10.2' 83L1 10. Ob

LDL- Chol esterol 106.9 19.4 16873 17.6 a,b:
significant difference observed between different 30
al phabet st (qi 1<wlebb)arachldoEkarmsid gas Sepndrd to 2-
(1] QUGRIIAG(S) LONRIIAG Al PN ihe Buimas @l il was

i ngestion of capsulés of edib]e fat/glL : 0 Q@lggggre a
8A8 heRpraRrRAYsdH PoFed HE tRonleht® S P6i AMHG thie e ,
was julce Ottt ednasisainehastatry Elawpeee garanhidenég acid
capsyle e,edj abk o} |+ G akLAL AW HAB

pr egérse Orlg)%wedE;tamz)I gé’%itel(of?zgfr&} capgg?e in t(es?'r?s of
arachi donic acid) were ingested for one nonths to

ei ght peopl e 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 14.9.
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 sodi um hydroxi de were m xed and
honogeni zed and then distilled water for injection

was added thereto to make 4 liters. This was

enmul sified using a high 20 pressure spraying

enmul sifier to prepare a lipid enulsion. Each 200 m

of the lipid enul sion was di sposed into a bag nade

of plastic and sterilized with a high-pressure steam

at 121C for 20 mnutes to give a fat transfusion
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preparation. 25 Exanple 11. Use for Juice
3-Cyclodextrin (2 g) was added to 20 ml of a 20%
aqueous sol ution of ethanol, 100 ng of the fat/oil
where arachidonic acid was bonded to 2-position of a
triglyceride(s) (conpounded with 0.05% of vitam n E)
30 prepared in Exanple 1 were added thereto and the
m xture was incubated at 50C for 2 hours. After
cooling to room tenperatureffor about 1 hour),

I ncubation was further conducted at 4C for 10 hours
together with stirring. Thernegslting precipitate was

ecover el bY STl S0, SRSl LADa e i T

i nclusybycednipsnditefrec pebotiexinsatusakedi iatry acid is
thestF}&éé’itJfo %?6&1?{&10%39% Gtrﬂ.f?ﬁ@c%ﬁd@m)ded ;:, 0 2-
position_ o a r yecerli de(s). e.p s .
honogenedbus| ¥ fi Lg%y ‘lf“ﬁri{?’%q ta&egtogx\lg%%l((enj’ﬁ% 883im 1,
prephesein thei egemhidsmteons ot ried sleesr 349 61 “RREF?
araﬁphgiﬁﬂi?ﬂ%QE@e@ %ﬁ?&ybaﬁﬂ@cﬁd(boadpﬂstéiZHpqsﬁtion and
tri cerl S - 5, - 1 L i ni.d-4 iQQ'
agegf‘¥‘é]6?'lt'teaqe %ia%iléy 29 SP%Q :Y%en(?l.?unﬁﬁjé?%%; 'fBﬁ.-_Ey 1d
pol prafsathandeddte at 43 PAELELPRS HotHB At T b X GFE P BA-
of the t3jgl yeer ife{d)inpBoRind keyenitpadedngimgyitegclaim 1
agent. accarding \t.ﬂ)ecé i gxsa WelSl Rat PP AdRNtis an

Al t
contai i A Tri gl yceri % where a , pol y-unsat ur at ed

S
f at PYeaRTtl YPehBRMRHEAG®S. FRETY i%it%and ~sat ur at ed
fatty acid amikotipihdmprnoning stasetf a6€9r A1 toaPBY| SF

bonded; 9 1.3 BOSHkd NS ehet bifedd-sglyeetirte(es) fatby3acid

The | i pi d-inprovi ng; agent according to claim1l or 2,

wher&i Er?‘ffé‘r%&lﬁ-%nsatur ated fatty acid is, an

onega- 6 $ype Thfsatetdnid@rraity a9, aﬁ?oﬁ%e“g to any of

| i pedaim®rowong, ageste iac cbe dagentt coanyping a dadi/esll

to gregégg i tRe.0BGR SrURSRIAHRIGEnt shiyhird ds dble

L CCOPAPHRAIAF anprbglveeridals) Midte TRAOKIAh AIWha s
bonded to 2-position of the triglyceride(s).

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, B8,11,l4-eicosatrienoic acid (dihomo-y-linolenic

acid) 20:3w6,5,8,11,l4-eicosatrienocic acid (arachidonic
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claims 1 to 4, wherein the agent contains a fat/oi
prepared by incubation of a m croorganismwhich is
able to produce a triglyceride(s) where arachi donic
acid is 20 bonded to 2-position of the
triglyceride(s). 6. The |ipid-inproving agent
according to any of clains 1 to 5 wherein the

m croorgani smnentioned in claim5is a

m cr oor gani sm bel ongi ng to gehus Mrtierella. 25 7.
The |ipid-inproving agent according to claiml1l or 2,

V\:herfélra)t he . @8!5)’ ’Prl%atlblr?é %co@ﬁ&b’t?&érﬁ'::.‘csa@ﬂd 22:4w6 or

onega- 3 type unsat'urated fatty acid. 8. The

l'i pi4-7,mpor, a9 hérdagentpaccamdiingac bd c2|2a|5m61 or 2,
wherein e p unsat a I, LS ;
omega- 9 b@pe ﬁﬂ%éf@rgtﬂﬁﬁ%ggpg 5%%@3%%@0%&;@8 ég)ClalT b
| i pid-dmpn ovherpidgshe ReBrdi HyPe FusAFuseted) Sty pcid

to 35 wheben B dNQ eRREALdhdivPEe P! por-UNsdl Ukt esbid)
fatty acid’i's 9,12-octadecadi enoic acid (linoleic

aci di8 : 3u8: 2669 Bz,gsrgcmmaraﬁw @c4gi (stearidonic

;z|L#I¥%)ﬁghg@§§ gh e1cosg§r}gh6E% %ESQS?EEﬁéﬂgﬂéL

20-SNEhdieﬁlélaéf&quOO§@UIlsanol¢4ac1{bﬁﬁmsacbtdammalo acid
46 acid) 20:4we, 7,10, 13, 16-docosatetraenoic acid

22: ARG 463, &, 8,10, lfsliﬁemﬁﬁéﬁ?%ﬁo@elﬁc?a 993 516.
10. T,[}%,Mgph@' 1TREQUL %%l@%&fai'zagsw ghaim 1,
or 7, e ga-

érein t 0 type unsaturated fatty
aci a,7510s19, mz135doc¢aﬂena£nbenakdda@ﬁd6@é~Iinolenic

aci d) 18: §wB,T@e %égjzi_lﬁnf%o%q§ 9%&{{ %%eek&iﬁgi@b claim 1,

(stearldonlc ei cosa %en0|c d
aci & Cdi on’ﬁhe(%‘ml Fhe| X -4ckgge sgrgrated fatty aci
8, 11514, $ /o€t LRTALEEf GRNQIc dacs ek wP0:84ud - e:.cosad:.eno:.c
5,8,11, 14, 17- ei cosapent aenoi ¢ aci d 20: 5w3,

7, 1GCtd, 28:499 R¥c Ss péhwealér?@ﬁeraew%?csﬂs%?ad acid)
4, 7,540,343, 16, 19- docosahexaenoi ¢ aci d 22: 6( 03. 11 The
I|p| -inproving agent according to claim]l,

wher ei n Lhe dﬁﬁgé191@§&ﬂ9qﬂﬂéﬁﬁu?%ﬂﬂ&jaF&PF?l%ﬁuﬁf q¥§lm 2
6 9m©&adecawb &I&ﬂih&a'@éﬁd Fat8y2uQid &rlthei nosadierdiuc ated

g%EQyZchﬁ%% se ekl £8bn0sAt 41 BROLE 14Ct ShRE acid)

aCI :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) 18:1lw$%, 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
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20:3w9. 12. The |ipid-inproving agent according to
claim2, wherein the saturated fatty acid or the
nono-unsaturated fatty acid is selected from
octanoic acid (caprylic acid) 20 8:0, decanoic acid
(capric acid) 10:0, dodecanoic acid (lauric acid)
12: 0, tetradecanoic acid (nyristic acid) 14:0,
hexadecanoic acid (palmtic id) 16:0, octadecanoic
acid (stearic acid) 18:0, 9-octadecanoic acid (oleic
acid) 18: 1w9, arachidic acid 20:0 and 25 behenic acid
(gl d;tibe {atdoashes1 dandi ngsteigalmndyl-2-meadnoyl
- posi tions are same or conbined. 13. The
IlpgxydaﬁdﬂeV[n@ &ﬁj@nﬁw&cbﬁwQﬁrn@ ﬁod%ﬁ%PQﬂiOY&rﬁlns 1
to 12, wherein the tri ride sele ted from
1, 3@%%@9?%}/@2’0&&8% %;Bgﬁ’oylg Q?’%}céef? de ('%6 0 30
20: dWpk§108y1 - iwﬁsdupalm 1Toyelic@ssp@1tlamoyd, g¥yceride

Gi ped Ay gt 8 137 3o g a2 oAt 1o S

gl yg&td GRSy D BWBdd 600 ~22: 6w3-8:0), 1,3-
PR B e o G e

h | | |
(16:113:-620&?30)’6 aﬁil@)omog%ioblgg%Jteg'&%fcgrﬁé%dh%ﬁ/ ol '39396-
l 1 2 Y| 25 _
o (f)dro 69 91?%& 89 ]x?ea%)n yi:m?l é&qrarwgyb 1309

ara

dlcgpwyqub aléﬂéhyllz14rédhx§a@05ép@¢HQﬂﬁyﬂﬁ gF?eé@?de
5 (8:0-20° 5(03-8
1, 3281 4eforypir 4¢P 2- £L3Tdfﬁligyﬁlﬁff98 ' ddebsahexanoy!

9|y&£%6§§%ekﬁa90 2 <10) L%rﬁaén(lsll&a 20 5w3 18 109), 1,3-
di capr |n0 eno
(8: @féﬁ;x§@r3,781q»13,i% 19d %8 g %& %Hnerﬁde
%'%?g@ifE9i%§ gm201§fP€?) 810) lelEO{; 2- dlhOTO—Y—

| Ol eo - aracni dono ri
20: H@@q@)griopbycerfd@ &ﬂ%?/b%% Oz%s’ﬁg?ililﬂi%} w13
ei CQS@feeayﬁaaoxlaa&lsé&e%w@eﬂ& Q59139- 50) BoslA8LAN0)) .

3,16, 19 ocosahexano

I
glycer|ck$ (I891¥¥E}422mBB?EFQESaf6f )accord %g to claim 1,

1, 3wHked @p)l- 2odétomeuyral i froi dﬁgyblgﬁgﬁﬂgq(éé) and/or
(18 ?9&9,03101;@ 8;0L(09) and/or 1,3 15

d|o

(18: 10) $50: §S?39’¥%‘°gfd¥‘§f°vgrig4 29%R6 ?‘f%‘?rqd-lungg v

agewbeneigordi ARCEYRSEsaRT1CPONGFELEPh

neutral f@at (hei glpiceimgeés)ng agehoraccording 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 PPARa of liver and enhances
PPARG and/or related gene expression.
20. The lipid-improving agent according to claim 1,

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

gene.
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chol esterol in blood. 15. The Iipid-inproving agent
according to claiml1, 20 wherein it increases

HDL- chol esterol in blood. 16. The li pid-inproving

agent according to claiml, wherein it burns stored
fat. 17. The lipid-inproving agent according to claim
1, wherein it burns edible fat. 25 18. The

l'i pid-inproving agent accordipg to claim1l, wherein

it is mediated by a transcFiﬁFibn factor of an

i ntranucl ear receptor type (PPAR). 19. The

l'i pi d-i nprovirRg BgaRt iagesv Hddgkac Cdc&idﬁdlngOtoldlalm 1,

wherein the PPAR i s PPARa of liver and egh nces
PPARR &hd/or WP%Tea]t”e&hﬁeﬁ%A%)&ﬁ' s BPARY 050 a?htélssue and

|.p§%;&@%\y smggﬂax Crc?—:rlqlt@@% LlegbMbdsiod8 or

relnt ere genels epatic (3-oxidation
gene. - 248 Rlconpesitiphdhariidodi hgpﬁb'ewréﬁéﬁﬁd?%@m

to &ﬁ?éﬂ“cbntai&-: o £19g19b6r Rid] st hehERAR ipd 1g-RRERnfted

fat _tissue, suppresse PPA n . _related gene
expt 25 &‘fl ﬂgigd 28 ? omﬁ%eg‘ng{ Yhe g

li ptidlqlrymeéviiﬁgslactl on 5 whi ch contains a
triglyceni.detry ovgbeiaipolnavingas urigiied imbabtinaciation
i s bonded otg Qs hen &EefJY% ché | HerlilkdehStontddins a

The conp03|t|on avin I d-i nprovi
acchiilygerdde| B ﬁﬁhffg 9\/h%‘1‘ ITHREARY "Ca&r?rpég&ags%nacm is
corbaidel ao 210pdgiitgbpcend deftirapherfatty acid and/or
POl yshtlsakHE At fbd dbkYyasd th iagehosdathded Zoposstion

and saturated_f d and nmono- unsat ur at ed
f at ?f%&ﬁ 8sa?e/t|&}1$e %ﬁaeﬂc?rldfqé) positions of the

triglycedi-deThy COEWOS=Fhé°%o€’fﬁ§8§F1H%rF°a€é6‘F6‘| Ag o 23/
cl aiard n0khd polylanvheneated Hetppl aeidndat anadeega-6

-fat%lypeagllng?hgr%doqgg@y 6,0 idpe unsatur at ed fatty

acl e conmpositipn accor

wher ei n t'heT]b?Té:gj’é‘Pesbﬁé%‘f Lﬁc§P5gl? tt( 8”&3 'wherein
ar adis doeige-aicinsatuzgted h@a@anpesﬁti%@ra@éeﬂanh@ gg-d-
any of c¢lai Mh&Zomposition 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 orx 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) 18:3wé6,
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20 to 25, wherein the conposition contains fat/oi
prepared by incubation of a m croorganismwhich is
able to produce a triglyceride(s) where arachidonic
acid is bonded to 2- position of the triglyceride(s).
27. The conposition according to any of clainms 22 25
to 26, wherein the mcroorganismnentioned in claim
26 is a n1croorgan|sn1belonq ng to genus
Mortierella. 28. The conposition according to claim
22 or 23, wherein the poly-unsaturated fatty acid is

an Qmegar . eil¥RetHNSA W ated {diHomoasi tincien2d. adhe)

conposifion according to claim22 or 23, wherein the
pol youneat rétiad 1ﬂaetqnmlrden@lcamcm¢egargchltc§qwc acid)

turated fatt Th - di
Lo 307966 cf chind S0 5% fop3 Rt iR EReo oRE s Fype
uns t?r% e higl HMcé@é;ﬁan‘tﬁenéﬁ: %k 96t sdecadi enoi c

aci i nol’eic aci d) 6,9, 12-oct adecatri enoi c
aci d (y-3}nolTesi @orems@rt)tles aﬁssﬂrdmﬂgto 23, wherein the
8, 1bmbdael cgpat themoimtaai dafidi fwiid- ys| $ N .adi-c aci d)

20: 306 8,11,14-eic tri n0| aci d ni c
aci Gf %F%ﬁfﬁgnoﬁclif%ﬁg(fé cogﬁfeFFggggﬁg g%ld
22: 448, DI, 1540¢+ 20edB; ctfadochs aqrdidt dehearidmiig acid)

22: ?g)Qw 5 EGIATQ? %0 %%k&éﬁ&F?%&qrdl?9h$ﬁbjéil nolenlc

mhereln € unsaturated fatty ac

9, 13c18; zn:Badecat11ﬁnny10 ac¢@bdﬁeﬂraeob9u|acuﬂnza)4m3,
18:3w3, 6,9, 12, 15-oct adecat et r aenoi 8 ? %

(st EaPr Hbrii% cPH§OSaRENERRNCYC 2F49130 67 @dsat ri enoi ¢

aci ¢ (di oG- agl O Sipettd0nSd GLid023W6w3 or
8, 11, 14 17-ei'cosat et raenoi ¢ acid 20: 4w3

5, 8411, 10, 1m4é|.ébs@¢waen@¢rem@cua§1202%0§@3

7 10 13,46, 19y, go@&ﬁﬁﬂ&%@ﬁ@ﬁ”&&ébﬂ&ihg 33 éﬂMiHDQB, wherein
%O 13, 16, 19- cosaQexaen &%ﬁ% 32. The

conﬁ gi PResHE gc%’i’%ll‘ﬂbsat ool -\ Y wﬁére 15 ®175 t he

onegatadéqqaaeun$atanﬂﬂ:aﬁ 2@9Iy8£mﬂ-@lp956¢£5n01c acid

oct adecadi enai ¢ aci d 11- elc?saQEenohg gglgwg

20: 306507 & 81 LT CORAEFLRRTIE AEed A&

83 4
20: 309. B83. The canpedsitibonaaswaidgnyotolaimai2d, 28herein

Wheﬁﬁgnsaturated fatty acid or the mono-unsaturated fatty
acid is selected from 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 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 (16:0-22:6w3-16:0), 1,3-
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the saturated fatty acid or the nono-unsaturated

fatty 20 acid is selected fromoctanoic acid

(caprylic acid) 8:0, decanoic acid (capric acid)

10: 0, dodecanoic acid (lauric acid) 12:0,

tetradecanoic acid (nyristic acid) 14:0,

hexadecanoic acid (palmtic acid) 16:0, octadecanoic
acid (stearic acid) 18:0, 9-octadecanoic acid (oleic
acid) 25 18:1w9, arachidic actl 20: 0 and behenic acid
22:0 and the fatty acids bonding to 1- and

3- POSi 41098081 &2 SANBmALY- l‘iﬂg?éx??)g]] g%.‘}/ce-rri]&e (16?(’) -20:3w6-

conp05|t|on accordi ng to an al s
wherki®thé, arql:g.:ra}@eﬂzpnb(%jmeuaéngbl eq:hé-‘@rfldeni 16 Fi- 30

dip Yhz2p@r i cer i i
(16%0@581946;660? aIC@ doPQYly IHMCOL b8 hidonoyl glyceride

, 3-(H:Palm: s 0§48 2})5 8, 1—1c;lﬂsib,pr?leyl;e$-d:b.éhtlamd;yll7-
glycerlde 16: 0-20:50) 3-1
L SisarRPL LRI F17o%pidEs 150180 Wk dexndy
gl yCclﬁfda@eyi&ﬁl-(b&Z?@@@ 3131165?)19 dr.i)c?nsalﬁﬂangyl glyceride
i pal m_t nol en yceride .,
(166 3023 W) 13 A an oy b4 S5 R hrmoLenoy
g'Y%ﬁ&béeléé6(élo -30: 3&@L§Mb)0)1 3-dicapryloyl-2-meadnoyl
1, 3-di capryl oyl - 2- arachi donoyl gl yceride
(8: Glygeniwe 8t 8)0-29; 3wk bdiryl oytdnlRoylt2-auacirdonoyl

ei cQy no | yc ( 5135 8;.0),,

d|céb?egof?-ﬂ%ff39¥5?g3g%%}%Qggégésgﬁ%fgﬁgff%l

glyﬁeﬂlde 14ﬁiﬁ}e3206wﬁhﬂﬁdabyl glyceride (18 1lw9-20:5w3-
dlcagryloy - 2- ono- y- i nol enoyl

(- 0958580, & TP Legy Sotn bpr§r b1 L6 MRy RhenanoyL

gl yeakLdei d8: 0-82Qw3uP2 &dH-13: 1m9|), 1,3-dioleoyl-2-dihomo-
1, 3-di ol eoyl - 2-arachi donoyl 10 g ycerld

(18711!\91%3@“4’\‘10@ g8yce@yde 118 U’P%‘I%’G?P’-‘izls 1w9) and/or
?1g“%é9&§%&¥ﬁ§’90§3%%g§a Y LB EL 1198 109-20: 309 -

1, 316k eoy}-2-4,7, 10, 13, 16, 19- docosahexanoyl

gl yceri d§5 (1%'51:&@%%056\@0?1851&?@2 t clalm 22 wherein

1, 3-di ol €0Vl
(1811@9‘2?}}/3\%”'—1811{%‘9)(t£ﬁﬂ}b?er e(s ) and/or cholesterol
1, 3idi blesy.l - 2- meadnoyl gl yceride (18:1wd-20: 3c09-

18: 1w9) 363°. Tﬁaec&m%lbhoacmm I 88 ¢0aiGl @b WKerein
whet Ada deQVBhL NGLERL L& (L Ly Cer de(s))

andfor estero The conposition
accordlrﬁf toT@FaF?WEH?lﬁWRérQEQPrdlng 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 te claim 22 or 38,

wherein the PPAR is PPARa of liver and enhances PPARC

and/or related gene expression.
41. The composition according to claim 22, 23 or

39, wherein the related gene is hepatic ff-oxidation gene.
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35

it increases HDL-chol esterol in blood. 37. The
conposition according to claim?22, wherein it burns
stored fat. 38. The conposition according to claim
22, wherein 25 it burns edible fat. 39. The
conposition according to claim?22, wherein it is
nmedi ated by a transcription factor of an

i ntranucl ear receptor type (PPAR). 40. The
conposition according to clai%h 22 or 38, 30 wherein
the PPAR is PPARa of |iver and enhances PPARa and/ or

related gene PLeASLON chlacdbISURASELLON 22 or 38,

according to claim?22, 23 or rein the rel ated
gené/hiesehepetd EPRB- bXi 3 PR8N Cgfer#ét tiggue gnd pgppresses

L an, acc 38, wherein the
PP:Z:FI%%‘h Wﬂﬁy%ﬂ%@% tgt8 Pés%gm a‘%g %bpr esses PPARy
and/ or reB at ethegenwpexigriessporerdidiy Theasynpbsileipn 1 to

accQndi PRt ANY 95 £! &I cdmpds itiohl orVRepiRirhackut Scal
a food cojgposml on or a pharmaceutical conposition.

44, “R™PBY osi tion which contains a

trigl ycetd de(®s)forAeseamnpspsion usimthucantdinatdy acid
is ﬁb@@%ﬁ@eﬁl@eas@oﬁhéﬂeof&dgﬁllf'hﬁlsiafﬂug‘layéerféjiﬁ(y:‘:)ach.ﬂhls
such a manner LY

tri g}jjloycerl%oe( ‘)pov\}iglf%n ot %}1 B%ﬁ%%ﬁeg?g%@ y%fé\l(c::lL «
i s Mgapeedchar 2- gasly |1c§'r'iieé1te%1 hanqitg P c B¢ de(s) for
an agublycqerdeday wiermdepblPOindaru2@tgdi fattgr peidfis

thebgﬁagcgttoof LHoee pal >er@§@th@9&%€&§&&¢/&~. ﬁqocf ahBadult

np03|t|on accord

V\helpéFndi‘ihe“b&?'BSs?tqo&n teoAt af n’§‘ getrf"ﬁg?ec{s% §opeye of
whertbe pololunsansattrdatfedtiattid.acid i s bonded to

2-posi tipn, arge S@&d”éﬂﬁ%@sﬁ@l&ﬁ'dﬁéb&daﬂg/tﬁ claim 43,
ﬁDn%hgpgat %}% m?ﬁglﬁldac gntgg. gptggﬁfg%%gfﬁe(s% where

1, 3-pos |onso r|g ycerl
nanﬁePO%Yra%nS&taaﬁwd ERFEEt BB nded @ 2-position and

t r| ghycestade (fartwhariel angdby -nnsatmsatedafed thatdgi geid

- /apQﬁpseq:Janea POSi 13-Y3s2bdosaldd ahedef Biipkead(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
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nono-unsaturated fatty acid are/is bonded to 1, 3-
positions of the triglyceride(s) for an adult per day
in 25 made 0.001 to 20 g in terns of the anpunt of
the poly- unsaturated fatty acid. 46. The conposition
according to claim43 or 44, wherein the conposition
contains a triglyceride(s) where arachidonic acid is
bonded to 2-position and saturated 30 fatty acid
and/ or nono-unsaturated fatty acid are/is bonded to
1,3-positions of the triglyceride(s) in such a
nan&ﬁﬁnthafmﬁcﬁahhy amgest ed anotnitdoofict heid.

triglycegide(s). WagE & %M&ﬁl&@%ﬁingswm@% 48 or
2- position and_sat ur at %g aci d

mond-unsBAEES it SBe35OPRRTNFISRI SO s nBBng%%s {tgan 0.001%
1, 3-posktgposofola thepoditiighy tervwidels khbotr byl yedalide (s)
perj%a¥e?gcﬂﬂg%rg Oglﬁtél§%9mlt§§§ ﬁla&ﬁchﬁééﬁbfﬁ gikBeride

amount of arachidonic acid. 47. f ood conp05|t|on
accdridi:Ag29 vt wd-dionPa3 br3- d4BaIW$ﬁ9K%1¥“§hé tbnifodi’ti on

contai ns_not, | es 0 ht ¢ 0f ay, 3-
comSREPETER TN R Sa b T of P gl 620) &

sel edpednttam-2-3, di p&l 1,16yl ? Zdw;o&@hraa@wyl glycerlde
gly r €54 {¢ 20340) 6; 16 mi toyl-2-dihomo-y-linolenoyl
1,3 |6ng &1 ]&1 qf 278 )11 14F] Ifu' e?ycosapén?g?]gyl Y
gI ycgeycelea.cﬁelﬁ( 16-:20260)-16::0) , 1,B-dipalmitoyl-2-meadnoyl

alnlto |-2-4. 7,1 docosahexanoyl
ol yaevraEias 1dsa0u30 by, (PR -
1, 3~a%@ﬁmaﬁcgm 2 slém@-m bLmJ@mwl 010 gly-cerl de
(16: 0- 20: 30) 18%

& ipalmto ide

iy EarPREY Fi-G-508 Bb) oIz 8 D5 LCosaPEt BT I EATIEeS:

ar aqli: dom@y&imgisy@@rl de3 {Biclp2Pl1 )-8, 0),10 11R-16,19-

di capry -2-5,8,11,14,17- e|cosapent n ¥ ceride
(8: 902855%/)‘3’8“8’5’(.}1) glycexigiec 4B T2/ % ? 1019'1 16, 19
15 GQEQ?Q&E%%FQME;Q&&%U%Liﬁﬁbﬂéﬁd}12§lﬁéﬁéi&£ Qb:0d28: 36—
di capryTt oyl -2- di hono-y-1inol enoyl glyceride

(8: @+20; 3(06—d18393?y1qy13-2drnea®m%10;91 yoeRbdRIndy0-20: 3wI-

1 1EEhY o i od el Badicl aonoys syyceqide (g :1w9-

20: 406448+ 1890 9)1, 3, B|+@1c81@ply12255&.]11,,14 17-20

i R X Tl

gl yeeeb@e-2-4,7,10,13,16,19-docosahexanoyl glycerlde
(18:1w9-22:6w3~18:1w%), 1,3-dioleoyl-2-dihomo-y-
linolenoyl glyceride (18:1w9-20:3w6-18:1w9) and/or 1,3-
dioleoyl-2-meadnoyl glyceride (18:1lw9-20:3w9-18:1w2).

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)9-22:60) 3-18:10)9), 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
1, 3 di ol eoyl - 2- meadnoyl gl yceri de

(18: 1(D9-20:30)9-18:10)9). 25 48. The conposition
according to any of clainms 43 to 46, wherein the
food conposition is functional food, nutritiona
suppl enent, designated health food or food for aged
people. 49. A process for +he production of a
conmposition 30 having a |ipid-inproving action which

IS o nggzio;ﬁgyg%Egngé%t%%lg%‘ areélsogonded to 1,3-
trlgbg&xmandeis)caMpeneded;xﬂy¢hgns$nlﬁiytea jeirtly qmigh a
'S ?%‘9%‘%&9121 RAsich! 9&§%tsgﬁyé@ér&‘1aﬁ@{rtdoraﬁldls- a53
and nono- unsat ur at ed (Letgy acid arte/ i g Pt ndaeccgdt Qg
1 3trw94qerréﬁ§($)s*f&l6ﬁﬁoﬁrﬂ? UBFIHEA 88| &RV
5 | Oi Béhded Wot B-pos iftdod amdeaataraVWﬁ(ﬁﬁtdweéch@tand/or

subst ant i al.Ly, Sonf .08y aac:.tdr 'agla)i’i?@fﬁdix%(ea) tdhes®- a
poly unsaturate attﬁ?a0| ng? bon ed t9 g position

andPegkiicasedr f ath f"a ar?ﬁ)%o GRsat or aef ed
fatty acid ?ﬁgé I;Jﬁs-’ﬁ)?[% gcqtﬁ%tdt]é (g’) l’gagﬁnésgné?l(y-’unlsgturated

cont ai neXy

tri ghigeracda(sondeay itngtize mﬂppsunm,urlat thle fapufacheye of
bonded t he 2: 05|t ACL iR g& a
nedf‘c‘&"rf{!‘rﬁamFBF P vER ?Q%l&gﬂ S‘H%%mi f(lnrvemant of _
undesdesidablei pipid deeeds iim the Qﬂﬁﬂw 51. Use

according to claim50, wherein said triglyceride(s)

has a saturated fatty acid and/ or_nono- unsaturated
fatty adild bbseleataosding-flainnid.ombeRein said

tri QH@%{%@%& S s YSgadanceed f&ﬂyoaﬁhdldﬂcﬁ’QIOﬁwﬁ&-

-unsaturated fatty a0|g I$ £ the
onegasﬂiltlylﬁéduf@é%mlaéﬁéopm?dé’tdt {0 abiTPosat (&3 L

acceyl L@4eksy M 52, wherein said onmega-6 type
unsatﬂ?gﬁgh fatty acid is 9,12-oct adecadi enoic acid

(linoleic acid) 18:2w6, 6,9,12-octadecatrienoic acid.
(y- lingeni gs@cicberi8ad0f Baid, Sot-cai 6bsaihdrenoi the

55 G TR e L 0L BT 5P ) o Uil esb bmsacuzasos

fatty acid.

53. Use according to claim 52, wherein said omega-6

type unsaturated fatty acid is 9, 12-octadecadienoic acid
(linoleic acid) 18:2w6, 6,9,12-octadecatrienoic acid (y-
linolenic acid) 18:306, 8,11,14-eicosatriencic acid
(dihomo-y-linolenic acid) 20:3w6, 5,8,11, 14-eicosatetraenoic
acid (arachidonic acid) 20:406,7,10,13,16~docosatetraenoic

acid 22:406 or 4,7,10,13,16-docosapentaenoic acid 22:5e6.

54. Use according to claim 53, wherein said omega-6

type unsaturated fatty acid is arachidonic acid.

55, Use according to any one of claims 50 to 54,

wherein said medicament contaius a fat/oil prepared by



acid (arachidonic acid)

20: 406, 7, 10, 13, 16-docosat etraenoi ¢ acid 22: 406 or
4,7,10, 13, 16- docosapent aenoi ¢ aci d 22: 506. 54. Use
according to claimb53, wherein said onega-6 type

unsaturated fatty acid is arﬁéngonic acid. 55. Use
according to any one of clai 50 to 54, wherein
sai d nmedi canment contains a fat/oil prepared by -54-

i ncubation of a mcroorganismwhich is able to
produce triglyceride(s) having arachidonic acid
bonded to 2- position. 56. Use according to clai m55,
Wwherein said mcroorgani smbel ongs to genus
insubatier| af g7micseonganisnnghiochciai abbd 06 Bloduce

j - aturated fatty acid i n
CERaL R I 08 (s D AATHPE R R h o0 e A phonded o 2-
pastoionng to claim57, wherein said onega-3 type
unsaturated fatty acid is 9,12, 15-octadecatri enoic

acid (a-linolenic acid) 18:3@, 6,9, 12, 15-

oct aslecatiels apnthfant &4 Y ean ol upsldh 1540

11,14, 17-ei cosatri e%%c az‘% d%,n&lge%eﬁ%ﬂs&ﬁc@
RGP L IO AR e s 4 Yermix dattetamed.c aci d

20: 4@, 5,8,11,14,17-eicosapentaenoic acid 20:5@3,

7,10, 13,16, 19- docosapentaenoic acid 22:5co03 or

4, 7,510, 1Hsk6 ,abtordaeRs Fe ' ' 2: CRbse
o S 1 17 e

ccording to claim5b 51
p%iﬂ}ﬂ ratade fatam pcdd dsi eravmegagd- ¢yppgpensaturated
fa%ang%&gged fatty acid. 60. Use according to claim

59, wherein said onega-9 type unsaturated fatty acid

is 6,9-octadecadi enoic acid 18:2nD,

8,1é-ei0ﬁsadienoiﬁ.acid 20;2¢09 _or 5,8,11- '

ei c38at r PEROPE“RERANENEQISAREN) 570: Bpreinssasd. ompga-3
typepuhdaagrhaealaaat?lacmﬁeisl9,&@?1§368E§é§9a{§{%ﬁb'c

acid or the nono-unsaturated fatty acid is selec o
acfdofmotinndeviacadi@rap8yBs, a6 d) 18, @5-decanoi ¢ aci d

§capric aci d) 10:0, dodecanoic acid (lauric acid)
ocgadgcatetraenoic acid (stearidonic acid) 18:4e3,
11,14, 17-eicosatrienocic acid (dihomo-a-linolenic acid)
20:3w3, 8,11,14,17-eicosatetraenoic acid 20:403,
5,8,11,14,17-eicosapentaenocic acid 20:5w3, 7,10,13,16,19-
docosapentaenoic acid 22:503 or 4,7,10,13,16,19-

docosahexaenoic acid 22:603.

59, Use according to claim 50 or 51, wherein the
poly-unsaturated fatty acid is an omega-9 type unsaturated

fatty acid.

€0. Use according to claim 59, wherein said omega-9

type unsaturated fatty acid is 6, 9-octadecadienoic acid
18:2w9, B8,1l-eicosadiencic acid 20:209 or 5,8,11-

eicosatrienoic acid (Mead acid) 20:3@9.



tetradecanoic acid (nyristic acid) 14:0, hexadecanoic
acid (palmtic 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 bongighg to 1- and o
3-positions are sane or conbined. 62. Use according
to any of clainms 51 to 61, wherein the
triglyceride(s) is selected from1, 3-di pal m toyl - 2-
arachi donoyl gl yceride (16:0-20:4106-16:0),
1,3-dipalmtoyl- 2-5,8,11, 14, 17- ei cosapent anoyl
gl yceride (16:0-20:503- 16:0),
1, 3-dipalmtoyl-2-4,7, 10,13, 16, 19- docosahexanoyl
gl yceride_ (16:0-22:603-16:0),
1, 3-% paliia Agcexdiinmme yeldimdlanoegiyc ahied@aturated
£tk &aQ 306-15 1, 3-di.pal 7 t oyl - 2- nmeadnoyl
gﬂt?cerc%gle%é% %@ﬁd’%’-s%éﬁ(ﬁa?ef{)é%%gaﬁﬁl%}ﬁ- gelected
e o e e ns s acid
-di capr w2~ 5,8,11, 14, 17- ei cosapent anoy
(CHRFIG PaBys 0. %o. s9496ampic acid (lauric acid) 12:0,
tetrdddcaapiy! ek a2-(thyfi @4 L3 9, dogosahexanoy| .
glyceride 8:0-Zé:gm8-8?%)?&§d} 199695R86X3080 01 ¢ acid
(PE1Bificaprirdyl 620di hotwdgchhobbeaoytl (gtyseitdecid)
18(ﬁ:o-go: 0 -8:O§h 1,31dicafryloyI;2-neadnoyI
4Py c@rPaEafecensscaneig: ¢plelc acid) 18:1w9, arachidic
acid32oliols&albanéﬁﬁehagwoy- gl y§eLde : .
(18: 109- 20: 406- 18: 109), 1,%1%”‘1?) “ge(o@’}‘gzgatty acids bonding
toclg and 13 Ags it torapere asaye o yemnbited.,
(18:109-20: 5w3- 18: 1(09),
1, 3-ol eoyl -2-4,7, 10, 13, 16, 19- docosahexanoyl - 56-
gl yar i disd e KR 6032y WP)olains 51 to 61, wherein
th1,3-d|oleo | - 2-di hormo-y- 1inol enoyl glyceride
2 Qf¥ﬁﬁxgﬁ%¥ﬁﬁiﬁkkﬁﬁ(ﬁﬁlﬁﬁﬁﬂanrPﬂsl.3-d1pa1mitoy1-2—
Woli¥el 2- el i.de 1,109-20: 309- 18: 109) .
2R Ve T i it /5 2. dodgpalmi boy1-
2-5uigg nai, n 4t NG ~RB HeGARRME A0k af L ig
l'evel's by reducti petcpnoyl alb"ggg‘?‘&%ﬁ%r@cébrg@ 5))
16:Q0d/ dr 3-ciipdnisoyl-2r4blead, 18416V30-366658h8%ahéy1
1 an%.gne gf.bhs claims 50 to 62, wherein the
ILYRESHEamdne | P52PoFotmdfs Pemedr 3opiprpmdtbgleRsdi hymo-y-
1inb1EhEQEE geholgspesgl oin blood. 65 Use
lnaccorg?ngigggg%§gogigoé éﬁaﬁﬂg‘gé-Pb:6%;3—9h9¢%mxtmy@r2-
mea@ROVEaFRPEe+5aé Of 16 THLOYEHEDL ) Bl o) 1 Pid;] evel s
burni ng of storeg ?at. gl 18'0;' 173 gicapryfg&l‘2"
arachidonoyl glyceride (8:0-20:406-8:0), 1,3-dicapryloyl-2-
5,8,11,14,17-eicosapentanoyl glyceride (8:0-20:503-8:0),
L, 3-dicapryloyl-2-4,7,10,13,16, 19~docosahexanoyl glyceride
(8:0-22:603-8:0), 1,3-dicapryloyl-2-dihemo-y-linolenoyl
glyceride (8:0-20:306-8:0), 1, 3-dicapryloyl-~2-meadnoyl
glyceride (8:0-20:309-8:0), 1,3-dicleoyl-2-arachidenoyl
glyceride (18:109-20:406-18:109), 1,3-dioleoyl-2-
5,8,11,14,17-eicosapentanoyl glyceride (18:1w9-20:503-

18:1w9), 1,3—oleoyl—2—4,7,10,13,16,19—docosahexanoyl



66. Use according to any one of clains 50 to 62,

wherein the nedicanent is for inprovenent of |ipid

| evel s by burning of edible fat. 67. Use according

to any one of clainms 50 to 62, wherein the

medi cament is for inprovementof Iipidlevels by

medi ation with a transcription factor of an

i ntranucl ear receptor type (PPAR). 68. Use according

to claim67, wherein said PPAR is PPARa of |iver and
enhances PPARa and/or related gene expression. -57-

69. Use according to claim®68, wherein the rel ated

gene is hepatic a-oxidation gene. 70. Use according
locet e 676: Yhor2l nehhel FPNR9h S P f.3L 45 —y—
gg?zsue and suppresses&EPkgyﬁgﬁé/o?'Peﬁgﬁégggéng dihomo-y
lixpleneybrglyderide (TEOIGHF20{ Boanys o089 Pl aghpbas) 59-
- 10 70, wherein said nmedicanent is a food conposition
dxplerybhdrmeadnayk ol yesmiols t b, 167%-2 043 ReLdr Ith Hip.

to claim71, wherein said food conposition is for

adm ni stration such that the daily ingested anount

of [ .y- Wsatdvairell d@tdoy i & ek od

is 0.001 to 20 g. 73.?uSe ﬁ?copt%yr%nt%gcli:dgi b
whezelp dhe megddicamendod sc Sopodrpirovenentaiods liptidl degels
b e -Gt osi ti.an i n, whi t he
%:ﬁ%ﬁ%&gggﬁhe sfwﬁgggélg%Fegt%ggﬁycarl 2 (57)"8n&)or
chplesgiegailniinoplopdar achi donoyl gl yceri de

(16: 0- 20: 4w6- 16:0),

1,3-dipalmtoyl'-2-5,8,11, 14, 17- ei cosapent anoyl

gl yéari doselacBoz28:ihyBtd6aRy. che3ofi PRLNEIOYVHS 250 to 62,

h4 7,10 é3,16,19-docosahexanoyl gl yceri de
W FES?B-E esfiRdiggmenpt is for improvement of lipid levels

13 8ctl ' 2&4 s Y511 Q! | id
iRt legal, I s, 1 e
gl yceride (16:0-20:3w9-16:0),

1, 3zdi capryl oyl - 2-arachi donoyl gl yceride

(58220 D5 RHEIRES R S sy (0B Slaimen 50 to7.62,
wheth €15 a1 triDVd argB e ef 4 s - 8: D .33

di capryl oyl - 2-4, 7, 10, 13,%1306:,( %ﬁd%o%&ﬁé’%ﬁlﬁ% levels
by f ngLL stored fat.

66. Use according to any one of claims 50 to 62,
wherein the medicament is for improvement of lipid levels
by burning of edible fat,

67. Use according to any one of claims 50 to 62,
wherein the medicament is for improvement of lipid levels
by mediation with a transcription factor of an intranuclear

receptor type (PPAR).

68. Use according to claim 67, wherein said PPAR is
PPARa of liver and enhances PPARa and/or related gene

expression.



-58- (8:0-22:603-8:0),

1, 3-di capryl oyl - 2-di hono-y-1|inol enoyl glyceride
(8:0-20:306-8:0), 1, 3-dicapryloyl-2-nmeadnoyl

gl yceri de (8:0-20:309-8:0),

1, 3-di ol eoyl - 2-ar achi donoyl ycerlde

(18:1c) 9-20: 406-18: 1(09), 1, 3-di ol eoyl -

5,8,11, 14, 17- ei cosapent anoyl glycerlde

(18: 1(09-20:503- 18:109),

1, 3-ol eoyl -2-4,7, 10, 13, 16, 19- docosahexanoy!

gl yceride (18:1w9-22:603-18:109),

1, 3-di ol eoyl - 2-di honmo-y- |i nol enoyl glyceride
(18:449- ) /Qlm

i ol oyl D enfrm B e ALY B aheysinsheredafed

geke ﬂ&xhepznmuﬂﬁ%@ﬁmmaﬂﬂwmngéﬁe 72 or 73 wherein said
food conposition is functional food, nutritiona

suppl enent, designated health food or food for aged

peorce,  Bie RERMNLILI0 g ankiongag haLe Zhakoss o

wherei n sail tri ceri e coht

ppmmmpeﬂnﬂ@d tgsghsraﬁalguy PEs$ O NbPARY Wnld)y o3 &%qgted gene
material which does not substantlally contain

eXPrEGEye8ri de(s) having a pol y- unsat ur at ed fatty acid
bonded to 2-position and saturated fatty acid and/or

nono-unsaturated fatty acid bonded to 1, 3-positions
or, 7lf cUnktaaoedrdihg aooany dse dftélLims 50 to 70,

wherein said medicament is a food composition or a

pharmaceutical composition.

72. Use according to claim 71, wherein said food
composition 1s for administration such that the daily
ingested amount of poly-unsaturated fatty acid by an adult
per day is 0.001 to 20 g.

73. Use according to claim 71 or 72, wherein said
food composition contains not less than 0.001% by weight of
a composition in which 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 (16:0-20:503-16:0), 1,3-dipalmitoyl-2-
4,7,10,13,16,19-docosahexanoyl glyceride (16:0-22:6®3~
16:0), 1,3-dipalmitoyl-2-dihomo-y~linolencyl glyceride
(16:0-20:3w6-16:0), 1,3-dipalmitoyl-2-meadnoyl glyceride
(16:0-20:3w9-16:0), 1, 3-dicapryloyl-2-arachidonoyl
glyceride (8:0-20:4w6-8:0), 1,3-dicapryloyl-2-5,8,11,14,17-
eicosapehtanoyl glyceride (8:0-20:503-8:0), 1,3-
dicapryloyl-2-4,7,10,lB,lG,lQ-docosahexanoyl glyceride
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(8:0-22:603-8:0), 1,3-dicapryloyl-2-dihomo-y-linolenoyl
glyceride (8:0-20:3w6-8:0), 1,3-dicapryloyl-2~meadnoyl
glyceride (8:0-20:309-8:0), 1,3-dioleoyl-2-arachidonoyl
glyceride (18:109-20:406-18:109), 1,3-dioleoyl-2-
5,8,11,14,17-eicosapentanoyl glyceride {18:10©9-20:5®3~
18:1w9), 1,3-oleoyl-2-4,7,10,13,16,19-docosahexanoyl
glyceride (18:1w9-22:6w3-18:109), 1,3-dioleoyl-2-dihomo-y-
linolenoyl glyceride (16:109-20:3w6-18:1®9) and/or 1,3-
dioleoyl-2-meadnoyl glycetide (18:109-20:3w9-18:1w9) .

74. Use according to claim 71, 72 or 73 wherein said
food composition is functional food, nutritional
supplement, designated health food or food for aged people.

75. Use according to any one of claims 71 to 74,
wherein said triglyceride containing compound is
compounded, either solely or jointly, with a food material
which does not substantially contain a triglyceride(s)
having a poly-unsaturated fatty acid bonded to 2-position
and saturated fatty acid and/or mono-unsaturated fatty acid

bonded to 1,3-positions or, if contained, the amount is

little.



