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I nvention The present invention relates to a
preventive or inprovement agent fLor stress-induced
brain function inpairment and related synptons or

di seases, conprising as an edi ent

arachi doni ¢ acid and/or a cgﬁégggghggﬁpr i ng

arachi donic acid as a constituent fatty aC|d as wel |

as to aC tle 3 ﬂ\ﬁPRWEB@Eﬁ@f‘B@f‘FECT ON

ef f ect ' '
rel at edS%R'EﬁJ‘frJHﬁ;DWE@l %%E%SFUW@T e R
production. Mre speci fégabpius tde hryeRékon rel ates
to a preventive or inprovement agent for stressi nduced
menory and | earning ability inpairnment, enotiona

di sofgensi £sUCh; asd dspressi pieapdohhe 1ike,
conpr|3|q?has an active |ngred|$%£ at | east one

sel ect ed BnPFRECHF obpY RohsP Rt FRtR bFS aFachi BoRYERELVe or

?C!d%m@f@ﬁgmgﬁﬂlﬁg@ﬁtdf@iCgﬂ@és§8fﬁdﬁceanﬁra1n function
riglycerides S I.ds_ or colipids_where

al | S LBOF R RO PP AR BonSYTREERY Pht Ry BaPaCT ccomprising

araﬁﬁsd@nlaca¢vd ingreeiénasatachidonposatidnandyhr a

such_a preventive f a

f or ??mg % unggrQSEa é?%gﬂggéwgé ?Eﬁd Qg q Eghgegtuent
recogatZEdaasda aeswehéea&htehacaﬁmpeaat@@nbwath a preventive

di sogder g ré@%ﬁ%n?rE?@QEgegnegggésbnlﬂﬁheadtB%a@ﬁaknnctlon

of apes'r om overcrowdli ng stress during
| ongl@paismeatt paAspELELERT EEBRLYBEr ST afdSePRESdeqRd @ method

apesgyer §t§xg%aaet@6el f oupdet 8phayYEishany, Ofch%eﬁ.hﬁilé&tlon
stress, including gastrlc ul cers |nnunod§f|0|enc

hypeFFFéEﬁﬁctSdPeﬁ PV§PEAYS, OﬁhFWBrSYFQPP tpgﬁngf%or Stress-
pyramhdabeaembmoay the CA3rneghoabaef itke impppooemiys emotional

L so_r.eporte J urosc . .
Slnc§ Eaﬁﬁu Bi Sugg ?ﬁNg 588?%0§5esearcﬁer§§b an gt +thd
focugsoanhecpsyeh@hggedabntaaseéeeﬁtbpaﬁnS@ﬁ§@ﬁ@@rirom the
and bgoup consisting of arachidonic acid, arachidoni¢ acid

alcohol esters, and triglycerides, phospholipids or
glycolipids wherein all or a portion of the constituent
fatty acid is arachidonic acid, as well as to a
composition with such a preventive or improvement effect
and a method for its production.
Background Art

Stress is recognized as a response which can lead to
brain disorders. After a recorded event in which the
death of apes resulted from overcrowding stress during
long-distance transport fifteen years ago, the dead apes
were examined and found to have signs of serious stress,
including gastric ulcers, immunodeficiency and
hypertrophic adrenal glands, while exfoliation of
pyramidal cells of the CA3 region of the hippocampus was
also reported (J. Neurosci. 9, 1705, 1989). Since

publishing of this report, researchers began to focus on



particul ar, advances have been nade in research on
brain function inpairnent caused by stress. Highly
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to lead to a phenonmenon which includes synapse
excitation and subsequent hi ghl 2 persi stent synapse
response. This is known as hi ppocanpal LTP (long-term

potgﬂ%igﬁggﬁﬁéOggcgﬁse%hseé 8¥”BEE&E gk ast-herty and 1&

one O tors rain function eval uati on.
. A patyhehler, apdvpBEEFt BavehReeRhBaRPppBCARSEPTERPOBF brain

fat§uﬁeéh85t§ﬁp59rﬂbh€ eh(888 bpdueedsby separately
breedi ng i s denonstrably reduced, conp

gr oup- hoﬁé@BlEoﬁF?8P§nFJStN@HFégéPn T% %gezgiﬁlnl§§§focampus

Thuss §h6@§3t6|@éébYt@OQchEﬂbﬁénba bhath finediides synapse
npai r tiso increase.durin
per?éﬂgEGFlQPrégg S&hﬁeﬂﬁﬁﬁén R&V pﬁﬁ&éngngrP%&apse
t hatedppasé. gImhmsonsl&nbdnrasepuppschmpaﬂl@ﬂPldlbm@ -term
hlp us, under ph hQgi.Gal Lt A
PR b BB, | AR g s sy BRRGa b B st PR one of
corthcosndnoaeomﬁcﬁ@as@rbynsﬁm9§§lOMy§§aiuﬁ%é@@tor@ A. Lynch

are ErgﬁeckbﬁgrkgdtQﬁa%'Qﬂgcﬁqﬁﬁbcgﬁﬁgqt%T@V%Hsmats

whereas T receptors tend {0 exacerbate neuropath
(AnﬁubN$CA§ddtOS@Pld5§ZreS§94ndP98¢)by Re®&FAbply breeding

i ncrgagefobkeedphl lreliulas Reapareporied ridhip-housed controls
post -traumati c stress dlsor%%gﬁgatlents (Bi.o

PsydHi-aleyrogsi. aks 2§ddy) as HHE r StASSh&HiSRTLY
bet weam rhbukel Q6dbﬁ%umpﬁ@hhtlb&51&@%&&&&@&

researchg& s attenti POSSI |I|t

suggest e PﬁgtC§F§&5€§r§F8§l§ ﬁ@@gﬁﬁg %ﬁ%ﬂg(?%ﬁ}qdﬁJOf
incmea&eslnahdthEp@mcaﬂpué.nmﬁVGOHEQdethUhat Type 1

o UGARRLRLL NURHET e TR Y i aT 19 %@%vxgbpa&ca%&s

cur Pent tlnelcﬁesear d “developrent are al
pr ognessi @@ylsnOtllmaglaIaéa C®fn<5d4t9m1\ser iving leg divios 2

ef f :i‘fi love i an Jhey L DN Wl 3RASIF times of

(cerebral it cur ation/ tabo |sn1enhancers
ant icodérmeotsita ToNgySNaR@sE. bSpaditaseal ITyPsstludieserars 2

foc%&%@é@%ﬂ%@'ﬂ%*%ﬂg HiPY R 1I0IRi AR T@)rus, whereas Type
met abol i sm t hrough nore "éffici ent neuronal abso&P %&_Acad

of Nt HESFRS ST TRerd Vit ISR FEREda ST ARy
(inefQasisA®, 394, 1987). Recently, increased blood IL-1B

has been reported in post-traumatic stress disorder
patients (Biol. Psychiatry 42, 345, 1997), and as the
relationship between IL-1p and neuropathy has attracted

researcher's attention, the possibility has been

suggested that glucocorticoid receptor-mediated IL-1f
increase in the hippocampus may contribute to neuropathy;
however, much still remains unknown at the current time.
Research and development are also progressing in the
area of discovering agents effective for the treatment of
brain disorders (cerebral circulation/metabolism
enhancers, anti-dementia drugs, etc.). Specifically,
studies have focused on methods of improving brain energy

metabolism through more efficient neuronal absorption of



intracerebral glucose, for exanple) , methods of
inproving brain circulation with the aimof nore

w@ead®guosnsst yprovi di ng the necessary nutrients andI/opepea005622
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to neurons (cerebral blood flow enhancenent nethods,
for exanple) , nethods of act rvat rng neur otransni ssi on
at the synaptlc cleft by neurotransmtters (providing

ne%&%f%ﬁf‘% PECH 5085 & f Ok EXATPE eF kPOl b€ (Dficreasing

acet enentatlon , |nh|b|t|ng conv rS|€n of
relkﬁﬁﬁﬁp¢ﬁﬁh%ﬁlam%%ﬁQ$%rs ?¥cﬁx%&%%% e methods of improving

acetyd choli nest £f 8se w1h bEfhé 0Mm, of ﬁ@cﬁﬁ@sacm@quately
neurotransmitter rel ease éfor exa Ie ugnment at
RGO T 51 T RATAES NUTERTe® 2l SETPvALFgneurons

neured ¥ ansal tis Bsod eﬁ:e?w o&shanosmert hoetshods pr ﬁoecexangple)
neur o nes or e t
treﬂﬁ?%%$ %ﬁﬁ%?%ﬁ%aé%ﬂ%o%%ﬁ¥ éﬁ%pagnen¥&$?%% gpe synaptic

ant¢l@fhempsmé@r@tran$mebta33t}provbddagenehbﬁbvensmhbter
satislagtoliLy il ectiyg, éheéﬁ‘Bﬂ'ﬂéCo?%@%i—_?ﬁscéﬁen

di stovered econe apparent t
phaswgpb¢m@mt@t1@@bhanmbmbbylmﬂ|@ﬁn@@ﬁaéﬁnugﬁarea?a§§d

aren@&£b€?§h§ﬂ§ﬁ{8£ﬁtQf@kngﬁémﬁiebr§b@t§yaﬁél9ﬂeb§erase

distrnct fromt ar macol ogi cal nechani sm of
stre@hlbeta@@u,b%@@ﬁe@ahaguaﬁurﬁﬁaﬁﬂﬁ@theFoFG%ﬁPéﬁ (for

reasQim PéesHﬁ@ﬁéﬁtaEDSnCQBVﬁaétQm@hoﬁgﬁBtSrbylutamate
thenselves have not been effective for E%gvent on._or

i npFeveasatl - ofndt FEESYRRABERCBFAFRRPERCEGA re2dpPors), or

;npﬁ§tneag ofhpr@t@gtQﬁgLﬁﬁufbcytEGESmbehaESd(ﬁbalaxample,
unctlon | nt, can,be

caulB 6?X§g$8§sgeﬁﬁ8m?ﬁus p%m%ﬁgngbvom §R§ggggégﬁlementatlon
SrfggnhFem aﬁﬂernpcmeeuEmt thewement) suchioadatehotiowgver, no
ifficu e t m f

nndg?ﬁ %acg 1§#hé%fgc EQFUQEF§EE8§SEB ﬁ@hﬂrﬁa% been

LY
der goeref abso 0 drug has exi sted
mhldhscsvsaéd enough to be readlly adm ni stered even

to infantg Hﬁstgifglgéﬁbﬁe %BQa@@thtH§§ &hRr enaRha¥@logical

or |nprovenent e on stress-related brain functiagn
|npmeﬁhéﬁﬂS@nHY|Wbléésé@ﬁﬁﬁéél§?ﬁét§ﬁ§g§raé@s@§§é§a01ous for

treatment of brain function is distinct from the
pharmacological mechanism of stress-related brain
function impairment, for which reason, presumably, the
conventional agents by themselves have not been effective
for prevention or improvement of stress-induced brain
function impairment.

The progression of stress-related brain function
impairment can be slowed by removing the cause of stress,
and this is one obvious course for prevention and
improvement; however, such a method is difficult to
realize given the stressful nature of modern society.
Thus, absolutely no drug has existed which is safe enough
to be readily administered even to infants or the
elderly, and which has a preventive or improvement effect
on stress-related brain function impairment and its
associated symptoms or diseases.

The brain consists of a lipid mass-like tissue, with



The brain consists of a lipid mass-1like tissue,
wi t hphosphol i pi ds constituting about 1/3 of the white
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pol yunsaturated fatty acids in phospholipids of the
various cell membranes in the Braif consi st primarily
of arachidonic aci d and docosahexaenoi ¢ aci d. However,

ar agiy 2)@'(5@3 MS@QQ:%QWW’CC 1993 %fcaﬂféotwrﬁe:e matter
syntheS|zed ovo. i n ani nmal efles and nust

di r &9 PEeut idir &t IN oI & Witought é’(°1(31‘ud}saturated

examplte,y aa?cltdme iar @mlmcﬂmmmpa@sd o@&ﬁ&cmﬁlweamm
acid Lecur sor.s, ei.c acid.and a-, linaoleni

I ' .
qEaTa v, \Eﬁﬁ% LA, SOTSAS Rhips5er ythdftc a¥achidonic
ara@mﬂﬁnand‘ﬂmq¢ﬂahﬁxaaﬂ®HdWNKMhntH@Ney637 arachidonic acid

mai r f [ [ .
conert) SPbGHE R RO Rarlds? H 18R, dg povo in
souraée-@ladi tchels dovdl owuadi dpe Qear@@aily mremnwcmhbe obtalned
been RJPBE Wifh WhidjAae arachidon .6 agidhbdi¥ acid and

mai nt enance of brain function. In Japanese Unexam ned
Pat etscoRgiblcxpanicds HEIL IN@rettrEPr568, 1 IRrlaiie famict iagrd o-

. t :
3 AN %H ' gﬂe%gng;%gﬁ%t# | i1 d NAY 4 been

dlsg1 a gang I'osi ‘doni"¢ acid
contﬁumqsmi e Ta arpgeds. dogyl prasviddinig ve ey elmisrdiant role in

fun%él@ﬁdllm_rr@/%%bl%g_e@urﬁﬂ:q(ﬁi nutyild iMes GRIPPasidd on
cowpr|5|é%?MM)S so Japanese Unexam ned Pat ent

PublGeEY bagssssiad oh M@ of adequate
prevetdaess ot |arHar&1\fLQI&ﬁtc efd‘lezpt on Syrmtonrs and

di seases associ_at.ed MAth br ai nctio ai

Gosort pes el e ats Hn g e Blicn utilize
funetnauhldﬁﬁiumadm a@ﬁdnraatrﬁ:ersancrmrmefkdam function. 1In
ar achi doni c |d Stil the enti,ons se

ho B Shiskannsd PR R At 3 AL Mhowses,
mhef@ﬂ&mmﬁﬂunq;uqn|ﬂMbﬂﬂM&ﬂbﬁ@gﬁKﬂwngnmtxﬁéennmpﬁsition",

i s MY SRS M e O ot
Pat erpmiRuts b icati cms HEImeNg s 1prl PERB8LHatert rdutilgrtain

éoggﬂgggggpr%ﬁﬁ@dE%%ﬂ%ﬂéﬂgnﬁ%gﬁiQ@Hhﬁ&ﬂ%lve composition
comprising it. Also, Japanese Unexamined Patent

Publication No. 2003-048831, "Composition with preventive
or improvement effect on symptoms and diseases associated
with brain function impairment", describes as test
examples experiments wherein brain function decline in
aged rats is improved by arachidonic acid. Still, these
inventions are based on the conventional mode of
improving brain function, whereas nothing is indicated
regarding an effect of arachidonic acid against stress-
induced brain function impairment.

Patent document 1: Japanese Unexamined Patent
Publication HEI No. 10-101568

Patent document 2: Japanese Unexamined Patent
Publication No. 2003-048831

Non-patent document 1: J. Neurosci. 9, 1705, 1989

Non-patent document 2: J. Neurosci. 18, 2974, 1998



Non- patent document 1 : J . Neurosci. 9 , 1705, 1989
Non- pat ent docunent 2 : J . Neurosci. 18, 2974,
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394, 1987 Non-patent docunent 4 : Biol. Psychiatry 42,
345, 1997 DI SCLOSURE OF THE | RVENTI ON Thus, a strong
demand exists for devel opnent of pharnmaceutical s which

prevent ppd LopLAveasturssti sducednbrayvnatuactsen. 512, 394,
impairnment and its related synptons or di seases, as

wel 1284 such conpounds which are highly suitable for
consunpt igA-padehackbogment abt e Bide. ebPkgehsatrp 82a 345,
resgéé of much diligent research conducted with the

pur & of el uci dating the preventive or inprovenent

effects on stress-induced brain function inpairnment

andpi Ls; ARG aLed: &Y FRLeMR gnd di seases by agents
conpri as

s ng active ingredients arachidonic acid
and/ or cBhpeundssinchgdfiayandaehkidoni §ocacigvasopment of

Conéﬁ&%ﬂﬁQ%uE?E%XsaQEQCht ecPERsERhal AMBRLOLS s0dBd - i nduced
surprisingly, that the active iIngredients of the
i nveneinnTeretbrn appaisnenbehadi s€al rphatrecSyBEems or

ef fgetsakBsM g8 gubjegtedutn kembbahnl &hiessazkdhighly

eval uated_by a Murris water maze_|l earning te ﬁ. W

al sduifiebéedéari AORPERIPELRY Pﬁéu%ﬁF$&ng%8§&§ Pof18F a
trigky@@tgde contai ning at |east 10%

m cr oor gani sngener.at ed arachi,doni c_aci d, and.suppl. e .

t he trigﬁﬁcé?gﬁéuﬁgrO?eEPF gdﬁglgFggrrﬁgegfﬁgi&gggufhgd with
effené.phrpbee!bfe@ﬂhomdasmegitheapkpyeMNQVﬂr@sGQMprovement
i nvention praovides_a prt [ ipr

for SeEPebs, PREEd BT AR P UnCEToN" O ien: hhqirient and

r el atedasypoptiensdos ydibseasesngndiscespsodivt ifgeniist fogprising

o AL, BT ool SLsse i onpouncs

di séaséudisgmpriasihigoas cancict e 3 FgPEdiidment fatty acid,

g{ ggﬁzeg%%:e%e?ﬁ' d R Q2 FOARRBOURG YRR IRY that the
active ingredients of the invention exhibit apparent
behavioral pharmacologic effects in mice subjected to
restraint stress and evaluated by a Morris water maze
learning test.

We also succeeded in realizing industrial production
of a triglyceride containing at least 10% microorganism-
generated arachidonic acid, and supplied the triglyceride
for testing in order to elucidate the effect of the
invention.

Specifically, the present invention provides a
preventive or improvement agent for stress-induced brain
function impairment and related symptoms or diseases and
a composition with a preventive or improvement effect on
stress-induced brain function impairment and related
symptoms or diseases, comprising as an active ingredient
arachidonic acid and/or a compound comprising arachidonic
acid as a constituent fatty acid, as well as a method for

their production.



acid as a constituent fatty acid, as well as a nethod
for their production.Mre specifically, the invention

WEe@elsss2 a preventive or inprovenent agent f oPCT/JP2005/005622
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stress-induced nenory and | earning ability inpairnment
or enotional disorders (such &as @Iepresm on or
nmel ancholia) , conprising as an active ingredient at

| east ong sel & %%%ﬁifffc%ml 1€ £YLOUR PR o3 Ip%vqfdes a

arachldonlc acird, “arachi dénic acid al cohol esters, and

tri grpeenitdas, Qphdsproviepras sgegity o mitae Smersiuped memory

al | 290 2 ReHLiIeN a@(lltl&% @Lﬁl@o&tﬂrﬁé@ﬁt dratdmpta@rdll flisorders
arachidonic acid, as well as_.to mosmlon with

sucHSE%pr éﬁeﬂq%%«lqwﬁo@@&@% v &ERF et ds an
forabtiW@WﬂﬂgﬂédméntBBhEEeBESCBhEﬂsaﬂdﬂ%éﬁHEﬂBﬂMﬁH&E@roup

| naeERET g e B PO PR o R oHi R G e o1t ‘aloonol
spatelsalensecwd thrdny lofcestidess e o hmispdo 1Bgsitd svode flgrecolipids
er}:%lg'l %IJ V%Qatrltqr& %% Ftl_rh%s%tnéﬂ\{:q{gr#torfatty acid is

reI ates to reven rve oOr npro venent agen
st r@g@qhndisp@ect wcdich fammeuldn dompa rAveraeEd rigratwdgh such a

SYMRL QAR 1A il $8ASEH @RGP YhMd lyknod for its

preventive or inprovement effect on stress-induced
br alPF KB | npai rnent and rel ated synptons or

di seages: DEION TSI MW a8 @@{Eﬁ@HA\VﬁNdEQF edi ent
arachi doni,c acid and/ or npound t%t npri Si

ar achi dofil@-aci &5 & éﬁ}g =S yrea%#[}?s dordFample 3,

as amﬁ&@ﬂ@rtﬂdw%ﬂfdumdi&tamhm 'isd regsisd idrdugesd spatial
brai n functi,on |O:1lraga| rrrent flnd related synptons or

di s&ESO e "o1rf€d nermory” and | ear ni ng
abi |Betgyt |Mmdae rﬁmntCalarmtng)mjt ditsoriderent(isuch as

depr essi o, o Il B1CNG) ) o PAL Lhe. ] ke, DU IR e o

synpt oms and 'diseases are not.
i nclimger catdmegypaRTe: divd o tsrsesesi rabyed dresiiwi function

t f T
st 655:Jnduced Diai N fhnet |00 d Al reni: o he. actiae,

i ngr invention s arachidonic acid, but

any IR Forprisi s PravRiHiideni@r improvement effect on

stress-induced brain function impairment and related
symptoms or diseases, comprising as an active ingredient
arachidonic acid and/or a compound comprising arachidonic
acid as a constituent fatty acid, as well as a method for
their production.

Aé "stress-induced brain function impairment and
related symptoms or diseases" there may be mentioned
memory and learning ability impairment, emotional
disorders (such as depression or melancholia), and the
like, but the symptoms and diseases are not limited to
these and include all symptoms and diseases associlated
with stress-induced brain function impairment.

The active ingredient of the invention is
arachidonic acid, but any compound comprising arachidonic
acid as a constituent fatty acid may be used. As
compounds comprising arachidonic acid as a constituent

fatty acid there may be mentioned arachidonic acid salts,



acid as a constituent fatty acid nmay be used. As
conpounds conprising arachidonic acid as a constituent

w0 260693661 d t here may be nentioned arachi doni CPEDIRR005/005622
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salts,such as calciumor sodiumsalts. There may al so
be mentioned arachidonic acid Toef al cohol esters
such as arachidonic acid nethyl ester and arachi donic

aci dyehhyls %%H%ﬁunw%%r%omﬁﬁma%%Qt%e Useldre may also be
trlglycerldes phosphol,i pi ds or. gl ycol.i pi ds wherein

al | 6Pt 9p&c 7GR B AoRd Ce Gath LBIRE PP odcisFtisgs such as

ar aghizdenicerad @cﬂdO\m%‘t&ry,l e el iaardis dielic acid ethyl
[ mtgd to the coFr)oun nti oned abo and, i ncI udes

any S€&fFound "G rIRYT Ag S @hlutfc‘f"rﬂ grd'éﬁ Céf\'s“éj
con@hotsmmilﬁpaldsy o&Clgdyclaiupamsl wb@trdedm t=d.)f @od a portion of
pro%%p e %@%%W?e%gf %h é%ggyﬁé%%%c i%&?e However,

f or m of antr i"gl'yceri 3ol
pr eftérealilny et itome lfsommtofllallttradgltyx:éihedezonwmr@ls mentioned

vi r%%%lvley %%&qtntgl%c\e%o%r %e%oﬂrao%{rﬁfm 1%1ng darachldonlc

acl cont’ai ni n ceri , triglyceri

i nclagdiongsa a rqogqsytc e@éi Viiértei m<dld- or a portion of

the constrduepyifialdtt ACHS IR FHYARUSC, adid)adsildonic
t he present |nventors have been the first to

denmsidtt dtfe RIEAC ALY Poddihiteq Gindusiiigiygpride or
ut i 'phb%gﬂfd GBI iHeS e Heifg Aachidantic i @ @

consti.tue fFM that t actlveln redi ents of
e Hrheegr Scni B o FArd ohdi g il Sotbced of
phararfmﬂh@gjrmcefafcaai—&dﬂtaﬁsz lmgleg;jtwjaxtmjarses(taraa nt

str % ndceervl uat &d lLydlall’l I\/br r’érl&\’%} rtlrgaéfz rH rLxgll or a

t est have Preventive
st r gseriinduced th@lcmrfamd:tuam: |ﬁ"qtaly reetitd alrm ar@czhleibnlc

attrlc’gd%a(q ldétseatsf%s %&%I{’éq%.tnvt ﬁsf ve dden the first to

e td arac c acl According to the
i nvelamanstnater éffate it rJJSgIRQ,S@rJJkdlé% fndindisigrieally utilize

tri glycarjde. wher edd?npﬁllsﬁfg a Rt 48 as a

constituent fatty acid is darachidonic acid

(ar &MddrivercifRtdohtat it ndhat flrarGdesy rgrypients of

used1as iR racldry estidyedi s Oft thendviverd i qfhaﬁ@acologlc
application jn foods, the arcf;\chl doni c aci d-cont ai nin
trl@ﬁﬁﬁﬁq%églgpéxasubjecte restraint stress an

evaluated by a Morris water maze learning test and have
preventive or improvement effects for stress-induced
brain function impairment and related symptoms or
diseases, and that the effects are attributable to
arachidonic acid.

According to the invention, therefore, triglycerides
including a triglyceride wherein all or a portion of the
constituent fatty acid is arachidonic acid (arachidonic
acid-containing triglycerides) may be used as the active
ingredients of the invention. For application in foods,
the arachidonic acid-containing triglycerides are
preferably oils or fats (triglycerides) in a form wherein
the arachidonic acid content of the total constituent
fatty acid of the triglycerides is at least 10 wt% (w/w),

more preferably at least 20 wt%, even more preferably at



preferably oils or fats (triglycerides) in a form
wherein the arachidonic acid content of the total

w@omwsosaseent fatty acid of the triglycerides iBCHIP2005/005622
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least 10 wt% (W w) , nore preferably at |east 20 wt %
even nore preferably atleast 308wm9% and nost
preferably at |least 40 wt% . Thus, the present

'”Vfé‘ééQ”%WthéHéi ﬁ8¥t5£9£@fé9£f199§'n§§ ybish @bewt° Thus,
obtai ned by cu furlng m croor ganl sns capabl e of

pr oBlie i PEe aeAEhi dBaAn l@@l@aﬁoﬁ@ﬁlﬁYn@nblF%CBrCP%PgundS which

(trigbyssehdrad byAc§lﬂh9£§@rﬂﬁBt@HEg@ﬁP@ﬁbec@ﬁable of
producing,oils or fats, (tri cerldesigcont

i
ar akhPdBRi BT adFaChE AR E naygﬁeCﬂ%h?%B g o185 oM ¢ats
m crepiganesaedbel onging to the genera Mrtierella,

Coni di obgl us, thiu Phyt o 0 Peni,ci L Lium.

a adospof? ¢ 859?gkﬁ§§¥Fﬁ§?£2§pSFgPFPduClng Sils or fats
Rhodbtmgmyaerlﬁeéwnnphth¢nangEahhnhsponangaumdanuhere may be
Sapr X f anLs b n

L i N T
nayMbetweﬁEﬂéﬁedCwbﬂdﬂ@beﬂuafePﬁﬁéaﬂE, PBytiophéhoaa,

ex'ggﬂlcyggﬁhﬁrebh@d@%%o?&ﬂhlaM@Egr His8hehha alspleRdd11us,

Mor e speci fical nmenti oned the strains
wbrﬁbédérpauéaon aﬁampp@g@¢@a MEEhi 8PEPPE 28 % §ifa 21

| FCBaAloiMahtiberel Ia hygrophila | FG6941, and

Mortierella al pina IFC8568 ATCC16266, ATCC32221

ATCCA24385 %Q@Eé%so fCB85520892NERES 5853 IERE3HS. B 9enus
CBShR F+12reTBE529ubdentBSHIG+1@reIBS/54h68e ehy. bAl hentioned

f t d h

of MBe3% SIS Ty fe espu el neul any apsstirae

Csah@gtbﬁﬁmlaAHadla@wtﬁwgel@aladpenéolIM@KEOHP@AI@@Fally,

o Qﬁn”a' Y BaULAR% SREN BHR! CUlLLULES ModiTk re 1 T ongata
S0 be e strain

used rtrere el onga
SANEE@@SUQERMb@taﬁﬂﬁﬂl@d@g@@mﬁedF@ﬁééﬂ,tW@wﬁﬂ@¢6%l@ns

°f t X?r?#%@&%s& rh5eahY %d'\/%%ﬂe%eﬂ% a@ﬁ’.’!'nta TR s 68,

Croor gani sm pository Nat I nstitute

of Bﬁ@@é@ﬁﬁélr g@?,cgﬁ;@@ 2z%lrnnd AT@@H@&@@gy C@tSZéﬁauog 6 CBP2g4.37,
Hi 9@%@2519 %@0"%135551@“6@ eirtsy2 71. bar, akis spref, 7.2 Jm@sos 70,

as FERM B
CBS754 68, etc.

All of these strains may be acquired without any
special restrictions from the Institute for Fermentation,
Osaka (IFO), American Type Culture Collection (ATCC) or
Centralbureau voor Schimmelcultures (CBS). There may
also be used the strain Mortierella elongata SAM0219
(FERM-P 8703) (deposited under the provisions of the
Budapest Treaty on March 19, 1986 with the Patent
Microorganism Depository of National Institute of
Industrial Science and Technology at Chuo 6, 1-1, Higashi
l-chome, Tsukuba city, Ibaraki pref., Japan, as FERM BP-
1239), isolated from soil by the research group for the
present invention.

For culturing of a strain to be used for the
invention, spores, hypha or a pre-culture solution

obtained by pre-culturing the strain may be seeded in a



1239) , isolated fromsoil by the research group for
the present invention. For culturing of a strain to be
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sol uti on obtained by pre- culturlng the strain may be
seeded in aliquid medium or sol Pd~medi um f or
culturing. In the case of liquid culturing, the carbon

SOU £&, 143 &6fk ber as SPINDR @NEn SESP @S1EhHLR§E, In the case
fruct 0se, ﬂ% ose, saccharose, naltose, solublg starch,

ol @5 skl y@ek Br T BRI e t GRTOAR t HOUERS t hRPd PRV e @

|Iﬂ&éﬁm¢@noﬂ@ heseas Aglatdsogenrsotisses xyeeeenayabeharose,
used or ani ¢ nj trogen, sources gncludln ur ea

nat®t? af %?tr%@%%b% uF CBECRucRO RS pEpt ofieY CFeRst 288 mannitol,
eXtﬁBﬁmOu@MIth@ﬁérﬂ@tnonram1Eatranttochhaaeno aci d,

corn ste bean_p ' t S
and cott%ﬁ %%% %%%I urc?%oﬁgéﬁ%gm%gfé%géﬁggo§¥ aflc
sucnlasogemlwumnc¢saie¢ladnng|unea;taadenahdrahnﬁhtnﬁgen
Su'%%fee%r%&ngy%&?{:oﬁgur gssknckudipg i fQ1gaBkEract,
sal Ts suc hos Ic acid salts, nagne3|um

sul hage, ext@@c§u|¢a@@maﬁ@ aebPer CauNf af8ePot 1gPPANi AgYybean

may, 2L 891 e &é@gttédn@@;@égﬁyanaheoﬂeghugb@anm@agntar
are not partlcularly restricted so | ong as the%/LFI rein

contBREFART BRI HWAPERNdBOHEESPr BVERt 2§r BREAIST B

M CLRAAPHAMMSABL r K6 Hﬁataﬁﬁ@ﬁ&hﬁabuaﬁatecatEQQSethetrlent
car bon source Eagébe used at ,a co$ﬁentra on o

%0 aevrana phrererape, 1365528, SRS Fhek &F RhePsheric acid
gogsgetaddmagﬁﬁsmam balatte, 1116nm$&&ﬁaﬁepaaﬁecappyr

. 1- t h_opti onal furth di
n|tFB&@%t%OU?EeVau?mﬁaséuP?Hr|n %% gg%
carhedlsmucomponenEataaE|ontopathecnédmﬁw1mﬁstglcted so long
pos |b t n r
Posa0LfologfB! AR, LaLatea(Vikphyes 8O peevont sroven
actpﬁethagmedrenrg@ﬁlﬁmé |nF@ﬁtm@ﬁt PHECEACR lgepRiACcations
phasg.i 8,tR8 CBBEQEbn&a?ebboﬁs%B Le Eh%o%&@h%EBtQ@ﬁ eff 0.1~

culturlng accunul ati on phase |
f r oAPt HEZ2ABA4PKCARY 2B Yo dE8r MRG Tﬁ@elﬁPﬂFéPlcgﬂﬁ6ﬁgen

a?ugeareenaaa&&@bhOﬁaysbé 8tWp%iand pitef ehabloyeke4ably 0.1-6

wt >, with optional further feeding of the nitrogen source

B%cesgary The

during culturing.

By controlling the carbon source concentration of
the medium it is possible to obtain oils or fats
(triglyceride) containing at least 45 wt% arachidonic
acid as the active ingredient of the invention. The cell
growth phase is the culturing period up to the 2nd-4th
day of culturing, while the fat/oil accumulation phase is
from the 2nd-4th day of culturing. The initial carbon
source concentration is 1-8 wt% and preferably 1-4 wt¥%,
with successive supplemental addition of the carbon
source only between the cell growth phase and the early
fat/oil accumulation phase, for a total supplemental
carbon source addition of 2-20 wt% and preferably 5-15
wt%. The amount of carbon source added between the cell

growth phase and the early fat/oil accumulation phase



wi th successive suppl enental addition of the carbon
source only between the cell growth phase and the

we@a00bp3dsst / oi | accumul ati on phase, for a total PCT/JP2005/005622
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suppl enental carbon source addition of 2-20 w % and
preferably 5-15 wt % . The anourtO of carbon source

added betmeen the cell gromﬁh phase and the early

fat/of Ll at i.on ?%%cgbﬁf@b'é%ﬁé@ﬁtratlon,
nltrogen urce concentratlon Yand the carbon

SO TOrtent T DN FINIPR PR FRL DR b the Te@ium is O

daye ofr cuh & ufﬁl‘l‘gdaﬁr@f %@P&Nr:trﬁ@ ]_S)P@f@iabﬁ@yf@ém the 6th
culturlgg nore preferably f rom t he 4%h da

cul ¥ | cm%twmg bRNP BT B RTFEEHHPLY n B?ng%? fGpgday of

(trégl veerhsle)icont i nbagoaéslenst t45omt diaraths doni fats
redi ent, of the on. T

aci as the active in vent i h
cuI?ﬁ? %?ht%?%t$%?l?%ea5r %ﬂ?ﬁo%? wle! QPacnfonic
a0|£@i@ﬁuasn@h@eé&elvelin@rédﬁ@nﬂeoénUhaglnmemheon

i or 00r gl ST ioedh p DU ke 55406 PLEferabl v 2 30Cic acia-

while cuftarfh proli era ion O
ceIpsodugia@soebbsfmilbmedfbyrcdﬁpendedgcghtDhﬁng at

5- 20 d t d faf ds
¢ erBUrSEar B E bt rorSgant ot obobg Vo1 Aotk 1 Tret eake e

'thewﬁip@oéﬁl@urﬂﬁgthyQUSQDﬁwEﬁ&ﬁiﬁﬁﬁliﬁéﬁétﬁa@ﬂ@ﬁgthe cells

t he produced fatt{ acids. The pH of the nedium may
4- 10agndlpeeber &bl yogeg, bﬁoﬁoPanﬂ@?‘nﬁH@BPréDBt ot ﬁgZO C to

Shaéfo&H%%“ﬁhQQtha%éétEQB%&YaEthur'QgchThémﬁEEEHﬁk@g

ormal Iy carried out for~ 2-30 days, preferab
daysonh#ohpeanppeser gl ytilisedays. TPATSAPt £ éaoportlon

ﬁgg&fObblpgnggﬁu?atéapféeﬁpcacﬁaaceﬁbhgttne p&oﬁbeed fatty

iumas a_strate or ingreasin ortlon

ar agfitdéni c Tagi B, 8¥tFEGaP§ ﬁP@oWF% % p@@ﬁﬁg.npﬁ Erably

oi | s-of faksjétrEgkmeﬁtbdebulta&anbudehakeacudtumahg or
so_be o aine t

hdeBP%%PQaSV FﬁéggFé8ﬁudoﬁu aC| %&§§a§%|hé%gﬁﬂly carried

fatSutSEnmeZFBpadegsuspdeﬁemaQ&ghSSéDedawveahﬁdm@E?S|s

do no%f??&%l gchF 8é§¥ for trlglycerldes and the

hydPo iC a tivi Creases in proportion to the
nunber oﬁnd@ddnelbondg cohé rediléngbGh@s CefPORe SPRTCE

ac'ggnggﬁ%&atlon of the medium as a strategy for increasing
the proportion of arachidonic acid in the arachidonic
acid-containing oils or fats (triglyceride), arachidonic
acid-rich oils or fats may also be obtained by selective
hydrolysis of the arachidonic acid-containing oils or
fats. Since lipases used for such selective hydrolysis
do not have specificity for triglycerides and the
hydrolytic activity decreases in proportion to the number
of double bonds, the ester bonds of the fatty acids other
than the polyunsaturated fatty acids are preferentially
hydrolyzed. Furthermore, ester-exchange reaction between
the produced PUFA glycerides may be used to produce
triglycerides with an increased polyunsaturated fatty
acid content ("Enhancement of Arachidonic Acid: Selective

Hydrolysis of a Single-Cell 0il from Mortierella with



than the pol yunsaturated fatty acids are
preferentially hydrolyzed. Furthernore, ester-exchange

WO ee3m bet ween the produced PUFA gl yceri desPOHYPA0ES/005622
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used to produce triglycerides with an increased
pol yunsaturated fatty acid contkeht- (" Enhancenent of
Arachldonic Aci d: Selective Hydrolysis of a

Sin I Ol ' h |l asw d I
508, O SLPIIOLhet el G ACeogs engy) soc., 12
1998323, Thug98bils or fats (triglyceride) with a hlgh

cont ent raghi dogi-ceach d(opi g el eehi ¥ehigh
hydr ol s?é %f g?achldonlc acgg%gogfgf%¥ﬁ§ oils or %%ts

cancoe @mbpgfearagh%%%nb%t@9éd|ﬁ@?%ﬁ@%ﬁtbﬁfS?ﬁﬁctlve

| NVeRL+oDy sIBeoPrQEQéﬁi@@nﬁé @é@@htgﬁﬁhﬁnﬁﬁngMLbhor fats
respect to t he tot al cont ent , of

ara%%?d%ﬁlEr%EPHeéoﬁfagh?nﬁcBFVg oRIFgHLent ‘88 ctne
(trigbyseibde) ohetpheopovebbhoofi srpckrlidoabbyahidheith

fromthe standpoin f imnatit h f h

{ ot F5oREPbsEophte tolbbarAoEy nebods PT o hade Ea%e o
higaracbpdonhonacaddcbntaannngheiébsokufetanéuﬁ@géﬁcerlde)
ar . .

soﬁggfggnggngébglgﬁn% ??Qgﬁggerléﬂé a@Eth@hbogtgﬁdp01nt

Contalnlng
araoﬁldbmm@natndgathﬁoeﬁ§9€brOér@éhér EahtheasdrpabPyt 1t

used,io HP%t cRsesarMsyt hhgkyeer bdeg WH%heb@oﬁbEthna and in
portion o e constituent fatty acid i$ arachi donic

aci agEcEhai ARSPUtReaNAVBAt PEN2TEREAECRAT BE1dsEqD POsSe 3

trl?kxgﬁémdegrhappmgcae@bﬁnt@h@bmefabbusaC|@algo@dedats
| 0. ns and arachlggnlc acid baond

The (BEAGAHEr BRcePhacOrT oL B AP e e e C P Harg Copradar by ts or

may @baee@oa’aw se atiikenst GLsedl enpeveentaspsef er ably
at l[east _10, nol refﬁrag

mol e per E&nt Al Yﬁ8§%gsFeW5§£8ﬁ Igas% %8rt§%%t0%othe
per eenstiafienti ghyter bdes havamgchedpuamchaum ﬁ@pp¢dlng to

2! RgD0RgE byt 18k SrOSLel QB OEINC ing

a0|msdbumde@aam ﬁhéty agigesipoingesl et tthe ﬂnﬁ@?ﬂﬁyﬁkﬁﬁs and

exaa?%eﬁgb%%égg ?%B%@‘gQ %%éf@L$%§¥¥ﬂ$%: ATfe oils or
fats (trlglycerlgesy %%gdSHgy?;isga%wn@rlse at least 5
mole percent, preferably at least 10 mole percent, more
preferably at least 20 mole percent and most preferably
at least 30 mole percent, of triglycerides having medium
chain fatty acids bonded at the 1,3-positions and
arachidonic acid bonded at the 2-position. The medium
chain fatty acids bonded at the 1,3-positions of the
triglyceride may be selected from among C6-12 fatty
acids. As examples of C6-12 fatty acids there may be
mentioned caprylic acid or capric acid, with 1,3-
capryloyl-2-arachidonoyl-glycerol (hereinafter, "8A8")
being particularly preferred.

Such triglycerides having medium chain fatty acids

bonded at the 1,3-positions and arachidonic acid bonded
at the 2-position are optimum oils or fats

(triglycerides) for elderly persons. Generally speaking,



menti oned caprylic acid or capric acid, with 1, 3-
capryl oyl - 2-arachi donoyl - gl ycerol (hereinafter, "8A8")

wheing3gpsr ticul arly preferred. Such tri gl yceriBP&BJIP2005/005622
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havi ng nedium chain fatty acids bonded at the 1
, 3-positions and arachi doni ¢ actd bonded at the
2 position are optinmumoils or fats (triglycerides)

f°f%§§9§§% Be1 $08s. fg%Qer§££¥l§B§§KHQQg'Qgésh9gr©&§§ed by

rig ycerldes are h{dro ancr eat i
| i ppeesrepbhcentPRFAG RGN SHR ?r%ﬂgeEF?némaB&t1§Fﬁéélne' but

pangiﬁéé'ﬁahb@é§€§caﬂ§pése§ specif3iepetheit, 3the 1, 3—
positions of the trlg ycerides are cleaxed tg or@
g1 n orm two

fr eROFRELYNECPAS tRAI FELSLHGPFAABBuUsF§ prEauc
S'nEk@erHEBZaéﬁh@EyQﬁﬁQb EMahltaAsodsMp basd&mthgnalylngle

hi bile so ility.a orbable . .

2 p%sWPP8ﬁCV 95?05593 Qg geneéglkyMgoﬁgldSreaéP H high bile
betkeﬂuab$mtpedndlmsaddghﬂgnabzowﬁabﬂssothed2rpObntéon fatty
acid acts _as_a surfacta h L.nc

AbSOFbf 57 BPOERE PSes Tat iy gd oo PUTREREE HpSppped. T
aC|dddandoﬁ7N@-Mﬁedlﬁspﬁwbdlenabﬂdec@ﬁpﬁeﬁcﬁﬁcéﬁlés

tgggﬁgﬁgcﬁﬁh@ %HB‘%gh%rthreQQéBthbpb%%o§5%15Ee ofl ke free

are 1ncorporated into the intestinal epithelial
ceIﬁgt%ﬁeﬁélﬁﬁlacylglycerols are resynt hesi zed, bei ng

finally rgbeased E%EQytE%lh%”ﬁhdaQ—MEYE%@hCE@&& bile acid
However, the fatty acid SEeCIfI |ty of. p ncrejWh %@ holipid
|| pasERLeE ﬁulgﬁé.lefsortoggtt &t Wd thathy Lesit gL O lun&hegpnolipids
ar aghdenkC 1akied angl ReE a&caapbhﬁtébeam&@ t?mOhm&@stlnal

y ecl i nes

bl .t hat at {
Nt RPRGESLaRd CRrGT ST BZF G581 PasS HaTEng wed um
cham@s&athﬁsa&bws berded fahallhy Teldapesi tindes tdred lymph as
arac oni.c i d bonded at
optl E‘Hﬁ B+ §agl:r fa?g et F%gl ;tc?%rl% e(%)sj %c():rr&t %ré) ({Igg%lty of
Owepapemefajtacprlomatstasorlsnén@@@rf dgont rﬂ@qr@éradde‘@tty acids,
havi ?1%1:@%%' ag?ﬁ' i@t b5l %Sgloqln%%d eaatsﬂlti/e chedved.

pOSI | ONs an arac oni ¢ acli nded at he
2- pésiottherr by ol Lreat rwd tlsith pad ariegdsE mﬂﬁ?eaa@:ldfﬁw

on (e 1knds Qﬂﬁﬂ%'éﬁé esirRl eNAFBfe todig eI idRSs Having
then@%i%ﬁ?%%éin fatty acids bonded at the 1,3-positions and
arachidonic acid bonded at the 2-position are more
optimal oils or fats (triglycerides) for the elderly.
One specific production method for triglycerides
having medium chain fatty acids bonded at the 1,3-
positions and arachidonic acid bonded at the 2-position
is a method using a lipase which acts only on the 1,3-
position ester bonds of triglycerides, in the presence of
arachidonic acid-containing oils or fats (triglyceride)
and a medium chain fatty acid.
The oils or fats (triglyceride) starting material
are a triglyceride comprising arachidonic acid as a
constituent fatty acid, but in the case of a high
proportion of arachidonic acid with respect to the total
constituent fatty acid of the triglycerides, reduced

reaction yield due to excess unreacted oils or fats (the



arachi doni c acid-containing oils or fats
(triglyceride) and a nmediumchain fatty acid. The oils

woroobasessytri gl yceride) starting material are BCT/JP2005/005622
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triglyceride conprising arachidonic acid as a
constituent fatty acid, but in the case of a high
proportion of arachldonlc acid with respect to the

tOt9&1%9?5&&&3@nEtE?EEMgaﬁEgeQEalhﬁnﬁrEQHMQ Ebgiﬁes wherein

duce eaction vyi el ue to excess unreacted oils or
fat§n€Vh@ﬂ?|gﬁy§é?|ée3sPQ?#Fh@nn§FEFyaPCéﬁ8 has’been

trighyeertdasctwhar genionl ¥hang ebttheatidypesnt benprevented
fatt¥ aci ds has been conve ted %ﬁﬁa medi um chain fatt
t

aci df EAR bEMBPEGEHLEd P APRES ePREURE PEZYBSVESPREIOn
nor H@Cp%ﬁ?é}f{n?ef %%Ctzboéob@ﬁpé‘&&t e 96-20°BQnd Yedrasbly 40-
30-50C and preferably 40- 50C. As exanples of |ipases

mhléhﬁéct specifically on the 1,3-position ester bonds

of trigly %eékg fp1blene M aggsnﬁﬁﬁbﬁnggtl%B@%@%lcally on the
produced by mc oorganls such Rhi zopus,

Rhi 2eAmEOF1AAENASSERE Ponds as ﬁépgl§§e§éﬂ€§n§here may be

panﬁéﬁ%&bﬁeh'@@%@%esAE o%ﬁ@gdcB§”ﬁ&%k@b&ﬁa@i@h@a@b%h as
pases nma e _use or exanp

nenﬁhéﬁQHURh.%8&&§M&906napd|ﬁﬁ&?ége#§WPpa§é "Fddags poreine

E’gagaa@@@b:tl%lal 1@@a,selstg Bn RBUZ:Q%@%echIa&Ilyl Iap@lil&able
ozyne o Nordis Co.
N QORPPRRASEAYL PRadE oA fﬁénské ki puc SltrEaliog e ent oned

LtdRh;z@bthd@ﬁemh&r&1@&5@0 EbﬁupabeonTB@athe?@armaceutlcal
enz nes ny eC|f| a

?ﬁg §|p£%% Feed Iém%Fg rgg 5@3% ?ﬁhg%gﬁt » Novo
forﬁpmdlah CwnDbEﬁM2|n@nﬁuﬂﬁﬁﬁﬁgudl@ﬁd@ﬂgﬁi|hnmﬂﬂe Llpase
heag, r%ﬁbﬁga@%%gg%ckﬁ% QY R, SHRCE) th%l&%% IO} here is no
tenpérature i'S Wove and preferably C or
abovémfisptingr dasddheseacnizomest fngi éngy 1, Phepecific lipases

|wn%gylbélﬁge%upport may be a porous (highly porous)
resin, for exanple, an iaqgn-exchange resin wth pores

of appr ofPRetOmR P80 LA 1§REst &S esdif RS PRSP LY an

NARATHEON 1 WBA e dHRMVElon tah Sreerdiltiizahd Support in order to

restrictive on the inmobilizin
Im.r&mpplr % F3c§lﬁj,(stanbce to t%es%%%%/rxge, asqqflce Mche reaction

temperature is 30°C or above and preferably 40°C or above
for increased reaction efficiency. The immobilizing
support may be a porous (highly porous) resin, for
example, an ion-exchange resin with pores of
approximately 100 A or greater such as Dowex MARATHON
WBA. However, this condition is not restrictive on the
immobilizing support, and any immobilizing support
capable of imparting heat resistance may be used.

The immobilizing support may be suspended in an
aqueous solution of a 1,3-specific lipase at a weight
proportion of 0.5-20 of the latter with respect to the

former, and a 2- to 5-fold amount of cold acetone (for
example, -80°C) may be slowly added to the suspension
while stirring to form a precipitate. The precipitate

may then be dried under reduced pressure to prepare the



capabl e of inparting heat resistance may be used. The
i mobi |'i zi ng support may be suspended in an aqueous

waloanswm of a 1, 3-specific |ipase at a wei ght PCT/JP2005/005622
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proportion of 0.5-20 of the latter with respect to the
former, and a 2- to 5-fold anouht of cold acetone (for
exanple -80C) may be slowy added to the suspension

“m'iﬁﬁéﬂi%Ikgrleg REM appreckphbate. mabﬁoareglmlgagﬁec1flc

nder reduced ressure to prepar
thelhp@be|1@ed propAEtiansoh 4 fprer 4 net hgregpect ®to the

1, 315066 14 &1 hyPass bﬂtamﬂyoﬁér&i§309ﬁe3 0h- 8. AintikB]l amount
respect to the %

Zi ng sup be di ssol ved
| B AT Rl SAORRESD! kb oF PG PR EUL dr f PREDOLE while
lngﬁbhgtih@gaﬁdpaﬁiédmhhﬁérStedﬁce@ pndsdnredtunpeepare the
reduce essyre to epare the i bilized.
Th|§mﬁ?ggid6? %ﬁﬁyW%nDb?LFEepﬁﬁﬁggglna?epy g@é%ﬁ?pase
on hbprsupmatélybanosnmpesabsnlUhelyuppoeStebu5xshange

st ALY L BE SXDLD L0 tiabytats, et sl gl oo
(W ¥h maaErSaﬁdepreretabhym3n§um§Vrb?ecééﬁﬁéﬁnpﬁé inga

W % WALEL 5 LN-BRASE nE RgAgLL Yaes tm@/bﬁnggkékz%ﬂdeﬁ%éﬁ%rably

to RRXImum ef ficlency before it is provided for
produéﬂbéhratﬁecaﬁﬁéhﬁlég wateltadyedeto ﬂﬁeoFgﬁEtFSn

Sysgeﬁhb§t§X£h@n@hmobﬂm@&Eanan9ﬁ@n@bndagmmhheeﬁfﬁel@hcy
enzgne because a | agk water will inpede ester

exc Sﬁ@éewﬁtlésaﬁrQY&§§§ SPTWREBF UG- cause
hydro:ysmﬁeaadﬁantedmcadggkyeaﬁedgtplehé felactdon system is
rolysis._wi r e di cerides
SéFéégﬁﬁdeé?pg %BR%VSF e © Pw&%ﬁlty?edognfn mey
usedehaasbeanlacklm&tddtby paéﬂrémpﬁdatesheramm@m@ndﬁ while
wat er added tg th a e nger
crulialF*“ang an e%nglgﬁgg %&%% §OE§81% Fdy@ Feduced

er ex Feaction can
be gayceeddeuwle&dn(ﬁnn@ecbwdw@ﬂdﬁySwwﬂéﬂ reslugpst em

Alsglgé 8641421 g%dt%%n%%ﬁg 1%%%¥”E @%%%%eanlﬁlmw@

reat nent ste y usi ng a
heatlmrn@bllé-tlé@ﬂ ﬁmwma used &@fyﬂ?@eélndcﬂ'—éi‘@tﬁgi e

enzyne L eachl-on %%@p%ﬁ@h%ﬁeof'%a&%rp%%@b@lQciQhe reaction
efficiently produce triglycerides haV|n%
system 1s no longer crucial, and an efficient ester
exchange reaction can be carried out even in a completely
water-free system. Also, selection of the type of enzyme
agent may allow the pretreatment step to be omitted.
Thus, by using a heat-resistant immobilized enzyme
and raising the enzyme reaction temperature, it is
possible to efficiently produce triglycerides having
medium chain fatty acids bonded at the 1,3-positions and
arachidonic acid bonded at the 2-position (8A8), without
lowering the reaction efficiency even for arachidonic
acid-containing oils or fats (triglycerides) with low
reactivity for 1,3-specific lipases.
A method for production of a dietary product having
a preventive or improvement effect on stress-induced
brain function impairment and related symptoms or'

diseases, involves adding arachidonic acid and/or a



medi um chain fatty acids bonded at the 1 ,3-positions
and arachi donic acid bonded at the 2-position (8A8),
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arachi donic acid-containing oils or fats
(triglycerides) with lowreactidty for 1,3-specific
i pases. A nmethod for production of a dietary product

hayé @p %%reve %ﬁ&fﬂ&rafggﬁﬁﬁgﬂf@tagiéegé anon t%tgent

stre uced brarn” function inpairnent and
synbrong acidi skases, OIny@IQ@@bh@@th@naYbEhlﬂoﬁi@tQEYd

andj of o ﬁfgﬂpggﬂgaiﬁfﬁ&dé@@s@éﬁ@féﬁ@?'ﬁoaékgcﬁ§d@nlc acid or

consti tuent att acid alone, or in conbinati on. wt h a "
di e?}ly amebighl @@%@%tn?%@r%%%staﬁ?rﬁr|§ nptight amount

ara@@éﬂgntﬁa@CéGe@r1@”&&a@h§ﬁ®@b& agpanistpeeseht in the
"slight anount hat _even i f arachi doni

Her
a0|ﬁl?EaBYeE€ﬂ@u?F Wﬁ%eﬁ?%?a?Q pfolfey HRFRPFAF8Hd a

fgodoﬁaapﬂghglgﬂ coniagasbgdi byi 8 hngest ethbyamohotradpes not
t he _amoun reac n :
araﬁﬁ?a%nﬁgeag?ﬁygoﬁ@ﬁﬁﬂF SE ac%%b 9?%9505?%é consumption

| nventbodingstdeshei bedeheienndes. dAacuhbedi hedennaber

of uses Eélﬁ l&ﬂitgalﬁuﬁﬁegag§ &Eébg ¥9§E'g8§)o$@§r§knfats
all or a portion o consti tuent ty acid 1s

ar achrtdohiyceatfds) f vhesranphél Phey ﬁﬁytb@nu§§dt§§

StaEEhQQlHﬁE@E'ﬁ5§t9ngc§gdhg'¥§§CB980599d501QeVQb@gé%ample,
cosnetics an arnmaceuticals. The purposes of use

anobhey BRYUBE Hﬁ@daﬁ§osééﬁﬁﬂéﬂemﬁtﬁﬁﬂééFrP@?eaddAt§Ves for

exappbgs, 05e§@9§g6§”D@§bhb@m§stBﬁﬁepﬁaymaeeﬂﬁﬂbeﬁed The
ordlnary foods, as well ncti_onal

nut PHEPBASF QEpHF%n@H?samPBB St 8 Esscﬁf.ealﬁsaFPWPletelY
yS?ﬁnrQFQEgbﬁbdnfant formula, terminfant fornula,

i nf ant ods er na t

exanpl es 8fe#§FPgFF 8gnF8|% ﬁampogégﬁgﬁéft%%%%sggé Be
nenmbnhédnedtumdhnﬁay/épbdsonaalweﬁg h@odgnsmdbnaé foods,
meahytkh ! O%QQ gﬁggaeR88@§ L8l EB0 LR A ILR! 9% uses,

ation, "$uch as soup
enppwytngmouhiaot farsuds, hgring nfedita foggef aas infant

don B%dso' %thn% t%oEB%d%rS%%Qlé%rg%tE%bdspro@ﬁﬁ%%%mples of

fo s to s or tats are added during
fat/01l contalnlng foods there may be mentioned natural
fat/oil-containing foods such as meat, fish and nuts,
foods to which oils or fats are added during preparation,
such as soups, foods employing oils or fats as heating
media, such as donuts, oils or fats foods such as butter,
processed foods to which oils or fats are added during
processing, such as cookies, or foods which are sprayed
or coated with oils or fats upon finishing, such as hard
biscuits. Such compositions may also be added to
agricultural foods, fermented foods, livestock feeds,
marine foods and beverages which contain no oils or fats.
They may also be in the form of functional foods or
pharmaceuticals, and for example, in processed form such
as enteral nutrients, powders, granules, lozenges, oral
solutions, suspensions, emulsions, syrups and the like.

A composition of the invention may also contain



processi ng, such as cookies, or foods which are
sprayed or coated with oils or fats upon finishing,
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added to agricultural foods, fermented foods,
livestock feeds, marine foods ahf bever ages mhlch
contain no oils or fats. They may also be in the form

Of wp%hgnegﬁ%gg 8k QB@&E@%@HI beaksarand (@ed in foods
I'n processed formsuch_as enteral, nutrlents

pomﬂéﬁsbegﬁéﬁaﬁés PhasBAGEYti6AAF §8| GPpshs drugs, in
SuspgAsL9Rs, teM¢hei ABsiveYyhHBsedRdnthefl itke. iAvention.

osi.tion of the inventio als cont. ai nvar. Q
car ARSI *aRa8dI ProeBELAPHAPTHY BEEASTSFodds ShAg ives to
beveragest: phadameeut b¢akdeoncqiasi idpugsient addithieon
to the active | red en %henlnventlon

Ant -8XF8ants - ar pEFFPQEﬁgrPy SPEFSFrEaTeS LG&HE T8 be
t 0 peevénheoxindatirad ahttibaidenitee sl edi emcopheriod s,

InV?&gb%g é%rgégngb%é o%&?ﬁﬁo%ﬁﬁ%ﬁ%gs %Q@ hg?%ﬁg?gallic

ione natural antléx nfs such as to
fl arcnd derivatiives, phykecbduisei #sikike] iacigei gosgaldle

acl al %t6%§§wa%ﬁb%%h'%%sa%%&"%d@yé$l IORSMRY acid, p-

pyrgglne erivatives, seésamnpl, guaiaol, guaiac acid,
DCOGREFRE 14¢ IAE 1 ono NGITRY VS FQaVaSHeE 1acia® 1 dst St Ls

:ﬁr I@lé ,ne@sugln%@l{eﬁ)@&tﬂ@lés%%ise%qr ?a&{b@:ledﬁ)ldd ,gnarmaanidand the
e_like, and synthetic an |ox| ants .in
hocdrtite PRI Gotdre i Aetor it EaY & sparpic
gSt@%&m;&ﬂkybh¥di@%&@ﬁ%sob%cbﬁﬁﬁb stearlc acid esters,

ut roxyt ol uene NDNO- raqui_non
(TEH e SR A Ay et R i )
( HVBBno- tAmeymhmdnaqumomher@Emﬁy lren drefnthi yoheckyme thyl-2, 6-
a- t%p_gh%Jqpﬂ$91 QGOR @SﬁﬁJ g-t ocopherol

0

d- t 6Cophero ocopherol z- tocopherol,

h- t ocoph@rsaltcamj:kia):@dmm::eem S eaopheraal cadet@igherol,

and the like) , as well as tocopherol analopgs. As
exafpltosophegarlot énbPASPRREP S/ yt%%oﬂgﬁf?gneﬂ'tocoPherOlr ¢-

b- caI A LA d Clanqg%%%ola%tr@(%@ﬂi%ﬂd ddiesdd ke.

The conposi‘tian I nventi on nay al so contain, in
addi ttiosrP e ncHe amsttiake iangh ddicerti kst ¢ (e iRdehtdoriocopherol

analogs. As examples of carotenolds there may be
mentioned P-carotene, cantaxanthine, astaxanthine and the
like.

The composition of the invention may also contain,
in addition to the active ingredient of the invention,
supports such as carrier supports, extenders, diluents,
bulking agents, dispersing agents, excipients, binder
solvents (for example, water, ethanol and vegetable
oils), dissolving aids, buffering agents, dissolving
accelerators, gelling agents, suspending agents, wheat
flour, rice flour, starch, corn starch, polysaccharides,
milk protein, collagen, rice oil, lecithin and the like.
As examples of additives there may be mentioned vitamins,
sweeteners, organic acids, coloring agents, aromatic

agents, moisture-preventing agents, fibers, electrolytes,



supports such as carrier supports, extenders,
di luents, bul king agents, dispersing agents,
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et hanol and vegetable oils) , dissolving aids,
buffering agents, dissolving ackélerators, gelling
agents, suspendi ng agents, wheat flour, rice flour,

Sta$£ﬁer£9gn ﬁ&@£anF90'¥§e£5£§aag@§, 5&egepvgﬁgves,

agen, ri ecithin and
exaﬁp&@sanﬁeaddhﬂm@§§aﬂh%renﬂﬁyrﬁé ﬁ@ﬁﬂl%ﬁEHaGFFanVﬁgetable

swegk£RLLEs 9hgaphe ackds, atehOubAJLAEERt $5 ABOMBRiEation to
agents, moisture-preventing agenfs, fibers,

ele%@?%ﬁytes mnerals, nutrients, ant|OX|dants,

preservahtaeﬁidsﬁagraa@aslshunecmathacnaVQrahgﬁeddent of
ext{acts et.ab xtract and t he Ilke aIthg gh

t he %elgoﬁBo PRV %F l?oe% BEEL. 2APSRANEEACC 25¢Hd T s
thecﬁmpﬁlaéblmEabhgdeduenhcmﬂ theacoppetntuehicliaisy acid.

o e ALRE0, 007?51 08RO o3 LA ob 86 dscnsces
arahhsdbaen aepdrtedntdlbEaﬂyléongGSthésKﬁééﬁ region and
repg %9 8t90b§ Qﬁé%ﬁg konkhe KQQEan%Q'QB pand ( Shlshltsu

ansal regio Japan (ShISh
Enmegaugaku,é737319@§P5 raﬁﬁdlﬁnc§ﬁ§§ééﬁé?¢éﬁnopf Teduced

redyeed girl $205 E%E%kbnbﬁ&eréﬁdcé@d9%%@r@&ﬁ§beéhpése
| i pase function in the el derly, a correspon

gr eAEBELARBUAD EPea@é@ﬁF&§m|€ SOrdeRRSRBES; ﬂgg§%@&er amount
ThU%a‘:‘ bhRecladbyiicntake @Lﬁsﬁ:hbeaﬁ.ﬁq@sﬁ@ﬁﬂ C atiud,orhihelaily

oL AR L bRar G o SPRES! ROAR: Pdn TrS, caPRUA Soerising
(foara&aﬁﬁba;c6ac&@ hedy wenghtkuent0 f@@ty2@cdd, according to
pre%g%?g% F&Eﬁﬁnl%f% TR 1R %%ra%l% %1%5 % gk%n%ody

asea on t rachi doni‘c
aci dedghtentls %h@@lkﬁ@ @ct@vefem@béWI@nwloﬂlkme more
i nv Q [ ac I I _
bev r%&%QSFEXﬂ?t%% he%g%égrgggea ug%gg%ﬂgiggﬁ]%L€Vcbased °on
aci thien arhehgdotdet aicsdagoniwsdict-ant factor. However,

since theyabsehut & ATRUN RIded e fR0dSANGRINAIAIES to be
wll differ dependlngagp t he anpunt of consunptjon of -

t hog€tlgedy GPrrEa\wst ga food or beverage product, the
absolute amount of arachidonic acid in the product is an

important factor. However, since the absolute amount
added to foods and beverages will differ depending on the
amount of consumption of those foods or beverages,
triglycerides including a triglyceride wherein all or a
portion of the constituent fatty acid is arachidonic acid
may be added to food products in amounts of at least
0.001 wt%, preferably at least 0.01 wt% and more
preferably at least 0.1 wt% in terms of arachidonic acid.
For addition to food and beverage products of
triglycerides having medium chain fatty acids bonded at
the 1,3-positions and arachidonic acid bonded at the 2-
position, the amount may be at least 0.0003 wt%,
preferably at least 0.003 wt% and more preferably at
least 0.03 wt%.



triglycerides including a triglyceride wherein all or
a portion of the constituent fatty acid is arachidonic
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| east 0.001 Wt % preferably at |east 0.01 wt % and nore
preferably at least 0.1 wt%in ér s of arachi donic
acid. For addition to food and beverage products of

ttri ?Lyciﬁ/\'ﬁh%%s t@'_@}’!d&lﬁ&%qg:li@nchﬁi d"thfeatitrﬁfe_&%iigﬁl g@ddﬁ? be used
a e - posi tions .and  ar achi doni c aci onded, .a

t he 28- Ap&ESATETeYHE Smodit TRely e PHOGUGES aFRTERNY to a
W Ycopieine s datin east f0.008 ot Phanthasens: ipff erradaration
at | east .0.03 wt % .Wien t he canposition of the . .
I SRERO 48T NS0 AL OE B e AuIed oS ARt Lo
pr odthee Japeoersd MhdrmmazopeiEpnTet kochiilmrt heetficel .d of

phar maceyti cal,_.pre td: e I, Ques, S .
accor di nabthteg1 aJICh%et Ogt{é)%éjéggroltnb%?qit%%t Egv}}g{}noglse%s t(.) be us_"ed
Phaeraeopicamerceatsioall artheetdredentherf tie coripos tingredient
of tRe (v IR 1itS 4P sRe Hized A% & PRANMAGRIII C@lted so long
the content of the active iIngredient in _the
conpSsittico?Aie Goto fpdis divanty drests ixtedE s iy &Y

t he :@Riregir et & R tBENtQN Hes cahicgnrd, and any

appropriate caontent may bé enpl oyed. Wien the |

conposi t MAFofP R ETIASHUGIN (9 (T Dd WA 1D 45 to be used

]E)habl’m?etpﬂia(igia_,cd:dtji@llpr efte_riwlgtegfcbﬁaﬂg eslrclﬁﬂi.rijr‘sﬂdlfb]d in the
or of an agmnj str.aple.unit, .and especlially ln ora

£ Or O T 3 G0 G e S G orf B GIRE S DA 10 oral

Wi | I£octinf.f erThee pkreci geg oo tége ,cdigahys MEiaghtqf syinptiomeention

and _f.r.eq f i ni.sirati t e I

o o B GBSk, Ml e By ife an
aci d rasivenconstii g ifsdtrar i d kade dradt regamp tehe the

| nvent) d@ﬁ@%&q{“aﬂcﬁ/‘&f %ngato l‘ﬁ_tanLI%_]n'sgz%Jﬂac idonic
preferably 0.01-10 g , nore preferably 0.05-5 g an
nos & Ple st eﬁblqpr(ﬁtllgcyeglt( dotdracanighmacaddg pa dy

for iaeuts ARRIOM TR 1 163 KB4 ateiddific ana BBy,

or divided anong nultiple doses, such as three
sep&&iedddlas U Ofnel g romatg mr G Rofbrietits pfand most

phogpka@dpidy 0.1-2 g (as arachidonic acid) per day for
adults (approximately 60 kg), either once a day or
divided among multiple doses, such as three separate
doses.

The major fatty acid components of phospholipid
membranes in the brain are arachidonic acid and
docosahexaenoic acid, and therefore from the standpoint
of balance, a combination with docosahexaenoic acid is
preferred. Also, since the proportion of
eicosapentaenoic acid in brain phospholipid membranes is
very small, a combination of arachidonic acid and
docosahexaenoic acid containing virtually no
eicosapentaenoic acid is especially preferred.
Furthermore, the arachidonic acid/docosahexaenoic acid
ratio in the combination of the arachidonic acid and
docosahexaenoic acid is preferably in the range of 0.1-

15, and more preferably in the range of 0.25-10. Also,



menbranes in the brain are arachi donic acid and
docosahexaenoic acid, and therefore fromthe
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docosahexaenoic acid is preferred. Al so, since the
proportion of eicosapentaenoic &8 d in brain
phosphol i pid menbranes is very small, a conbination of

ar agfid gmoanacc ¢ and decRsrRexagRoiLe1aciich Gc‘?lrét aﬂdadn ®r
vi rtual no el cosapent aenoic acid is eSpeCI al

pr ebéweéageF@metf@rrr%wléf dogs BRECKEEESC 1/5 of 'Phe

aci didesesiaherxagnraic @uigntatia@ i) .t he conbination of

the arachi donic aci d and docosahexaenoic acid is

preferably in the range of 0.1- 15, and nore

pr egnafpysi n the range of 0.25-10. Al so,the anount of
eicosape aenoi c acl i.n _the foaod.or beverage

pref er abI edéjgfsr%’t é)?cveé’&lfFS 6“(11]1 Re™ a:ré)acrﬁgi TR

(weigglet tieat ide)t a.i IEXAMRINES fHd opriege mix amplerst,i o tli 1Hhe

now |_ai [ regter, Iy f glyl

exaripr st Refieh ok St T o DY AR SR 5 these
not ekiamiptled -t o t hese exanples . Exanple 1 Method for

?: ?gll";g'e%& 1 a_Ch'D%QfHdH %rd PFYHANIIY of arachidonic
t he 28A8civoAdFid ] S S rain. After prepari ng
coybear mm'“@f@o %}'M%”l @%7?““?%3“?3 RN
soybean powder 0 Soybean oi 0 0

a2 S67CH6 4980 CAG EPABB AT 6 A MOE HoF BTG 6 KT
10 K)Lf eld il R itRnkinde .igy tglalcqud wes. mjdesﬁaetctdco soybean

6.0. A 30 L partion.of the precul.t Lo o
0 anshitag To st oihy FerhineaPioodt bt  Ngroe 0. 053
undemCdQnﬁHgmommdeth5% M@@bﬁﬁﬁh@renoh 260@L, cadturlng tank,

o 1096380 1801 A0L AP, Jullersal Y eSS Of 0 son o

rrlng ra usted t'o naintai
d| s@ﬂa/exie@uylgferrmcseﬂtkﬁaltqrbmacﬁ e gipred Alen, 8 tdrys of

gl Ug%&e %%rﬁeﬁﬁ&atdxﬂrt gaqirfﬂﬂre%oq‘}@fﬂ%rfse%ﬂg a

cul ture net for a gl'ucose concentration in the
r angengfe ret1r¥%dh 2476, medi anrdpotioothd 64t m’dayand an

internal pressure of 200 kPa. The stirring rate was

adjusted to maintain a dissolved oxygen concentration of
10-15 ppm. Also, the glucose concentration was adjusted
by the feeding culture method for a glucose concentration
in the range of 1-2.5% in the medium up to the 4th day,
with 0.5-1% maintained thereafter (where the percentage
values are weight (W/V)%).

After completion of the culturing, the cells
containing triglycerides having arachidonic acid as a
constituent fatty acid were collected by filtration and
drying, and the oils or fats portion was extracted from
the collected cells by hexane extraction and subjected to
dietary oils or fats purification steps (degumming,
deoxidation, deodorization, decolorizing) to obtain 150
kg of arachidonic acid-containing triglycerides
(triglycerides including a triglyceride wherein all or a

portion of the constituent fatty acid is arachidonic



with 0.5-1% nmai ntai ned thereafter (where the
percent age val ues are weight (WV)% . After conpletion
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havi ng arachi donic acid as a constituent fatty acid

were collected by filtration-ad drying, and the oils

gr Lats portion was extracted fromthe collected cells

y hexane t r agt,i.o subj ect oy +qli i r

oy LSS, Y A0l e nt sl seiend o Rippepld e prere
deoutortivlats o 1 flexdl Gridityy QFabed nfaboy IRF A methyl
araé:gk}&o%-cx Ld- tai e d rd @l yeeréiesmat ograph d
(trig ycerll Jgis:ééljnc udi n 5229? ri gﬁgy%,,eri de wher e?rn % BI/ z)rrl o
a porundrofhate TRt EREIRNFadG G PRertion ol 40.84 wts

?tra&f]:@ggli&gggi)fat{ryea@mm ned oils or fats

riglycerides) were thylesterif jed, and the_ . .

obt ai ned' tat A ERR oS n%nfhﬁ%i%%ve? ?ﬁ&?hr%t?\%gl%n%?ly%éddelc
by gass chi onei o9t aphyq and o die: havier amaraictidoi-c

acid proportion of 40.384 wt % of thoto$a,zjat y.acid o

Thel Eomtente Figararei Ll akP e, Lihai o/ alPly B1 bEGr 2238
?9'9?d|$n@7€!%yaﬁéﬂg??;ggggﬁiﬁtﬁv@Lyd anide dahaobidgric acid-
inolenic acid were 9 7.45% 7.73% . 9,149 239
andFoF9B-bYd vt Gt OF r E&pRct Fjvﬁljeﬂlycgrﬁjegi% he tql}ézg%llpg) iete

aci drest ety ngsvetsfoedf ahsd(thegiyceyi desyl ¢THpl08Spter

were, al so ethylesterifjed, clyd I

o i DR T Pt plbrpasiCoghly speer s
ﬁ'St sepanstsépandt pdrafdegubyf prdebyalhiebedbhighegerformance
I gh- 0 Lauid.,c 0gLa et hed : ;
n O LA oLABEE. L i o CALOMRL 00,y R 590 ozaghidonic
Prodatdi ebhpt estgrycerides including at least 5 nole
percent 848 Aitep SpsBaNdLNgnl0l 9r9513Bck9B=8XghaN@Bing at
resin cartrter ( Dowex MARATHON WBAT Dow Chemical) in 80

m | Leasknbs8phe HErERRE PPBase aqueous sol ution (12.5%

'rl;1al [ Pase%g@@getgusg@ﬁ@gg Pm)@ongca@t iaﬁ_aﬁ_gﬁ:eexchbdg)a, r24Qn
of co acet one_( - s stir t herewi.t h,an
L0 ot B AL ISaS gty oo

t heCAfXttfe (Raeeyr it
t he RhREBPULI dedechibpaseépase aqueous solution (12.5% Talipase

powder, Tanabe Pharmaceutical Co., Ltd.), 240 ml of cold
acetone (-80°C) was stirred therewith and the mixture was
dried under reduced pressure to obtain the immobilized
lipase.

Next, 80 g of the triglycerides containing 40 wt%
arachidonic acid (TGA40S) obtained in Example 1, 160 g of
caprylic acid, 12 g of the aforementioned immobilized
lipase and 4.8 ml of water were reacted for 48 hours at
30°C while stirring (130 rpm). Upon completion of the
reaction, the reaction solution was removed to obtain the
activated immobilized enzyme.

A 10 g portion of immobilized lipase (Rhizopus
delemar lipase, carrier: Dowex MARATHON WBA) was then
packed into a jacketed glass column (1.8 x 12.5 cm, 31.8
ml volume), and the reaction oils or fats comprising a

mixture of the TGA40S obtained in Example 1 and caprylic



Next, 80 g of the triglycerides containing 40 wt%
arachi donic acid (TGAM0OS) obtained in Exanple 1 , 160
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i mmobi lized Iipase and 4.8 ml of water were reacted
for 48 hours at 30C while stifr2hg-(130 rpm) . Upon
conpletion of the reaction, the reaction solution was

renmpye ' d

|STRYES. | Roghlel NeLle peLi yated | mpp va8ofL 608 TEhrbugh the
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or g@ﬁiec%@& QQ'&ﬂEtgfgpgiﬁguéﬁ f@§s4ﬁuﬂi§icgﬁﬁon steps

unr eac caprylic acid and free fatty acids were
renﬁ@@@ummhﬂgth@e@b¥6ﬁﬁé9nre§§9ﬂ@ﬁléﬁ §opr fgFelpyizing) to

”U|8EHE§5 §A§Lbbh@5hﬁﬂngaﬁﬁl§h§ﬂ subiectedgt ocdiretiasy .
oils or fats 5ur| ication st

deoxi dat FBR, 848oBEPPRAELBR, © eEB%oPgEFﬁB?gt8A8598Pﬁalnlng
SASOQQ?tatHEEQSOIt@tglyﬁatﬁdébulgbycaétdemlnedTbg gAs
proportiop of t obt a 8A8-.caont ai_ni

P BB oha PP Bbab e ertoh as i Rea cp e a5l L Rsfirs sRkohatBgrapny
an?tblgb Bérﬁo?nmecpekcqntd chfomatiegtaphy,t 6hbep3dpertions
nol e -p en I de I opt i-on f 8;

808> 8§%g %§8angﬁgceg§§ré¥8 é?§79%?812:f: gfg’aﬁg'%ISS‘z
nDIengeﬁcénmolﬁeppecBnVelyesphétﬁaﬁﬂy acfds Patty acgds P,

Goand DGbgpgeg BEnHQ? EE'Qh%C%Ethy%eggabt909051t10n

représeht pal m tic aci ol ei ¢ aci l'inoleic acid, g-
I|nmbpmeseat|pa3mdtdchanmd gollencl eniid,adiloleic acid, y-
tively,

3 QaRoyrayL. 3508 RPEoRAPROPy el b oL BO6 r Spt s chPEPIoTiveLy,
, 3- gapr yheykfarel 60gl rgbyeeeaks 8L8-repregdentls2tpalmitolein-
S SRULLBY) GOt DObRRE LY Soelp BGR L eRrea Nl o1y,

repB@@emE@réseﬁtsaﬂnﬁk@y@x&l@yﬂeﬂnllnoleoyl glycerol, 8G8
?;L%g%%gg% lé?h¥§e§ﬁ§rylo 3p3ratilno enogfr E&E%&EE”and 8D8
represents 1,3-capryloyl-2-dihomo-y-linolenoyl-glycerol).
Separation and purification from the obtained 8A8-
containing oils or fats (triglycerides) by an established
high-performance liquid chromatography method yielded 96
mole percent 8AS8.
Example 3 Evaluation of learning ability effect of

TGA40S by Morris water maze learning test

The experimental groups consisted of 56 two- to
three-month-old male ICR mice, divided into a control
diet group (27 mice) and a TGA40S-containing diet group
(29 mice), with the control diet or TGA40S-containing
diet shown in Table 1 being given to each group for 3
weeks. ©FEach group was further divided into non-

restrained groups (non-restrained control diet group



containing oils or fats (triglycerides) by an
est abl i shed hi gh-performance |iquid chronmatography

woreaohoshsyi el ded 96 nol e percent 8A8 . Exanpl e BCT/JP2005/005622
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contai ning di et was the product obtained in
Exarrpl e 1 . Table 1 Experinental diet Since the daily
i ngestion was approxipptely BxfepeheAPaseditbe daily
i nt ake of TGA40S was 25 Ny per nouse. Al so, since the
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t ank \H&’é,{r Jc_lgngi@ma@er 35 cm height) (Tifguid surface

hei Mo PnSWitartrdlly thererm—anm escape pt atform of
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TGA408S 0 5

Since the daily ingestion was approximately 5 g per
mouse, the daily intake of TGA40S was 25 mg per mouse.
Also, since the total fatty acids bonded to the
arachidonic acid-containing oils or fats (triglycerides)
prepared in Example 1 included 40 wt% arachidonic acid,
the daily intake of arachidonic acid was 10 mg per mouse.

The 6-hour restraint with a wire mesh restraining
tube was immediately followed by a Morris water maze
learning test. The Morris water maze learning test is
widely used in Europe and the U.S., and is conducted by
pouring water blackened with India ink into a water tank
(100 cm diameter, 35 cm height) (liquid surface height:
20 cm), setting therein an escape platform of just a size

to allow a mouse to stand (the escape platform is



to allow a nouse to stand (the escape platform
i ssubnmerged and invisible to a nouse swnmmng in the

wowioen3tssnk) , and then placing the nouse subj eRPCT/aR2065/005622
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prescribed |ocation of the water tank (starting point)

, forcing it to swimto the esé&e platform in order

to test its learning ability based on spati al

recogni tion, whi IS Ci | t N mms in t

ne et na}nncghhr}‘élp%gézi%)lﬁ %tﬁe&é\% e%ﬁngnnlbnegr atlre waFer
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aCIQeg Pé?%%ss? eégproﬁéﬂ?v§£fegﬁ aﬂﬁbQSde€ﬁEi88nEEol diet
| earn”T g abrlrty or cognitive a |?|ty.as a result _of

st r@ssup Exaiphehad Pexpar dehendofcehpalinEsSEBAPPI SLAGTLY
ara&QbQQEf&gaEégﬁegatﬁéﬁkﬂgng'5§i9ﬂt akSmpared to the non-
(triglycerides) Water was added to, 100 parts_by

of e rﬁhnﬁﬁdmssepaVP§I%9SmEF§ﬁtgéVePogaGéaaiﬁ
gragdeigl yeenipifen dhesebmbi vavall 66- 68&rntagpebpaieyaas the

gelatin copating with a,vjscosit . 2000, cp. Next,
0. O@lﬁf%VthQPgaﬁ?ﬁtEab?F W&§e§%n‘g%ﬁgd &d)t’ﬁ t he

ar achi domhgsacrgrcentaEnireg eiile at hassbeen clearly

(triglycerides tained.in anpl t nepar

R e

(triLghyaénided)ltogt arncngn32inmel ebpéitenwhafht has declined
as a result of stress, and that arachidonic acid exhibits

P?gggggonic

an improving effect against decline in learning ability
or cognitive ability as a result of stress.

Example 4 Preparation of capsules comprising

arachidonic acid-containing oils or fats (triglycerides)
Water was added to 100 parts by weight of gelatin
and 35 parts by weight of food additive grade glycerin

for dissolution at 50-60°C, to prepare a gelatin coating
with a viscosity of 2000 cp. Next, 0.05 wt% of vitamin E
0il was combined with the arachidonic acid-containing
oils or fats (triglycerides) obtained in Example 1 to
prepare filling 1. Vitamin E was also added to oils or
fats (triglycerides) containing 32 mole percent of the
8A8 obtained in Example 2 to prepare filling 2. Also, 50

wt% of the arachidonic acid-containing oils or fats



8A8 obtained in Exanple 2 to prepare filling 2 . Al so,
50 wt % of the arachidonic acid-containing oils or

w0 a60s08055| yceri des) obtained in Exanple 1 wasPCDMRM00R®H5622
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with 50 wt% fish oil (tuna oil: the eicosapentaenoic

aci d and docosahexaenoi ¢ aci d pPdportions of the total

fatty acids were 5.1% and 26.5% respectively) and

t her{thQ;ﬁyMe%l\ﬂets@mo%tEJﬂe'd ves redded d @ HRP-Ebined with
fillin 80 W % of, t he arachi donic

aci 0% gﬁi‘n a.fr%Sﬁlg Ol oty id - H( eyl CaSeRERt asmcdich@Fid and
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Wt % of v%tqgs% n%é R’ \%afgtfct:lorrb % TP RS lgggontalnlng oils
ar achi deitisc amwle'u@)rlldeﬁ)elobctbnauewedm mxBxeig 6 Wrao

PreRRE® ihidld 1A%KS 20 %IIIEGS% 151798 10 oilwegt dused
for production of soft ca su es containing 1 of
fi | Blsgspeentassgies, a@l@tdaua@@d dwce*»@é@qa@mcman@dand

dry iph&pRY-tQldisn kY thet l&%@%l B! @ A dds§h@r 50'1'/ and 26.5%
i nfusi on After conblnln the oils or fa

(tr EGEpeEtiiyedy) céﬁfjaltﬁleﬁg 09@%m‘)’lté Yeiearn @A@ll Was added

Iobt abn@demraaﬁml@n% 4.48 s@p@fraﬁuamyfl &d 080%t¥0ldE vitamin E
ecl t.nl n,

ol ei,¢c.a Q cherln and 40
S0 R SNCERRIrED Bh S G Sperethd HHe driiay & thyl
mﬁtbsaehombgaﬂmedr;ndEthbﬂed1mabeprk@hﬁéﬂﬁﬂﬂm1®@'Was These

add I|t ThIS was enu |f|edvv|
% pr esggre éﬁr ay%gr]fﬁl §oFlef topﬁréIS o8 9% sé)aft capsules

erruk?@ﬁrl@alnihlg LRI ohigenfl $iidA ings pairs pepsed &, ntodntalned by

pIa g 200 t
R A D

for 20 nEFgReder § oﬁé@aﬁ@ra@ldl i niffsdoinon. Exanpl e 6

Use for pyiree Ac2bdnBattuen of J- evel adext ro'xn MRS

added to_20 m, of 20% aqueous et hanol, and then 100 ng

of thE1GLYCRTAERTE SONE2daana fitngolei Feysenitd8&8 obtained

obt ahnestamp1Exanphe & ceoptaiimirg @q@OY%MiKt Al tEh, 20 g of

r
mer%lgggegcage ?58 g of glycerin and 40 ml of 0.1 N caustic

soda and dispersing the mixture with a homogenizer,
distilled water for injection was added to make 4 liters.
This was emulsified with a high-pressure spray emulsifier
to prepare a lipid emulsion. The lipid emulsion was
dispensed into plastic bags at 200 ml per bag and then

subjected to high-pressure steam sterilization treatment

at 121°C for 20 minutes to prepare an oil infusion.

Example 6 Use for juice

A 2 g portion of P-cyclodextrin was added to 20 ml
of 20% aqueous ethanol, and then 100 mg of the
arachidonic acid-containing triglycerides obtained in
Example 1 (containing 0.05% vitamin E) were added thereto

while stirring with a stirrer, and the mixture was

incubated for 2 hours at 50°C. After room temperature



while stirring with a stirrer, and the m xture was
i ncubated for 2 hours at 500C . After room
W@ eopes@Esur ecool i ng (approximately 1 hour) , SPCT/IR2005/005622
was continued while incubating for 10 hours at 4C The
resulting precipitate was recevebed by centrifuga
separation and then washed with n-hexane and
| yophi l.i.zed to_aqbt ai . f a.cycla rin .
o) ot e B et i id Was continuea
acimquarai &in@ulbfgittiﬁ'mﬂggﬁmemé)de&urspxalt g?or rhenrekullhisg
powder was  uni for m xed into 10 af_juice to .
P e BEPE R e NS g o8 Sehi oG T, oAy and
tri gheoemageed GLiANVE-hexahec @mpoiviapdri Mizddl &o obtain 1.8 g
5 Pr e%%”f%\' Ao dRANE @:i%tth%fag;%m o?@ogﬁ{de%%}d nduced,
brai'n function 1 npairnment an r el ate synptéﬁs or
di seased idoomr iasiiny candelindon ¢ ragildcamd/dgs.a A 1 g portion
comauRg ;CONRLIRING, A a¢hiAoRIG aold S A Lanstl tdeMfuice to
fatty acid. "2 . A conposition according toclaim1 ,”
wheP&ieRaddl ¢ JoiseureMESHSNS B¢ aatdelfindshiac igbiaPrds igping
congtdituee fidldsyy acid is an arachidonic acid al cohol
ester, or a triglyceride, phospholipid or glycolipid
wherein all or a portion of the constituent fatty acid
is arachidonic acid. 3 . A conposition according to
claim2 , wherein the triglyceride in which all or a
portion of the constituent fatty acid is arachidonic
acid is a triglyceride having nediumchain fatty acids
bonded at the 1 ,3-positions and arachidonic acid
bonded at the 2-position. 4 . A conposition according
to claim3 , wherein said nediumchain fatty acids are
sel ected fromanong Cb- 12 fatty acids. 5. A
conposition with a preventive or inprovenent effect on
stress-induced brain function inpairnment and rel at ed
synptons or di seases, conprising triglycerides which
include a triglyceride in which all or a portion of
the constituent fatty acid is arachidonic acid. 6 . A
conmposition according to claimb5
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characterized in that the arachidonic acid content of
said triglycerides which include a triglyceride in

wokioeh3@sl or a portion of the constituent fatPgI/aR0e5/005622

i s arachidonic acid, is at least 10 wt % of the total

fatty acids of the triglycerideg® 7. A conposi tion
according to claim5 or 6 , wherein said triglycerides
which include a triglyceride ichawhisch all or a portion

of the constituent fatty acid TS arachidonic acid, are
extract ed-f r of SCRPEEASEGRNMFIbEl BFGVIFG LTSt Ife demrovement
Mor elf€eel| an €oRedisobalbusedPyi-ali vMruRi @Bt A3 rment and

PeniciI_lium C adosporium Micor, Fusarium , . .
PRt R EGRoR A endsanp Forars Thg arachidonic acid

Echandgpar angoupoonhdSapmplreégiing. a8achAdedrRoSIckidoRs a

acc i n e of .clains 5 to 7 , wherein §aid
trigFggggFégg%m%ﬁgﬁyiﬁ€ﬁ§de a triglyceride in which

al |l or aZport Poponposhé&icansticbudntgf abt yladind 1i,S wherein
ar aghi; dopj Ld, LLgly 1.de nt ai_nin _
vir%%%?lgbﬁgégbgogg% ﬁ%%gﬁliggégﬁgaoégg ?&gn%SsFtlon

wi t ROBSprEVEREi fatsy Reprovenent aghtbdtionnc acid alcohol
stresseinNdyeed EkﬁgmyEHEQHb9”phgeghbﬁﬁgﬁdaBg gﬁk@%ﬁﬁpid

synpt ons, or glseases, conpr|3|ng riglyceride o
whi hea€lpe3 t 8Tndl BOpeieBnPLc GRS sPESfitaent fatty acid is

tri gkyeriddeibaykcng. medi um chain fatty aci ds bonded at

the 1, 3- ,positions and _arachi doni ¢ acid bonded_at the
2-posi tidn. 10. CARBIpESPRI BRCREELREi R Fd3dMalm gherein the
wheteiglgaedidedinnwhhahnafat by acphdstave s€l €6kedonstituent

f n -.12 £ aci.ds., 11. . A copnposition, ,
ncobr BPRote sy ahatbi Bl nactd; 4%, VhRELuFR adeanaving
synpedisnr ehaiedfebt gt aesdsi hduded btathef upstpoBitions and
i npai i ngl a rgi Lity
iggﬁ%%ggg??ﬁ€g ggggggﬁggégtggnkggcgr§?ﬁ89%8nany one of
clains 14to 1B, comeeeinhieai dcsynpingstoetdsed 8o wherein
stressdindyced brain f&@ﬁ%'98i8§p§£ihggﬁebgg?”ggom among C6-
cognitive ability inpairnent . 13. conposition

accof dfAgtY 0?&hgSone of clains 1

5. A composition with a preventive or improvement
effect on stress-induced brain function impairment and
related symptoms or diseases, comprising triglycerides
which include a triglyceride in which all or a portion of
the constituent fatty acid is arachidonic acid.

6. A composition according to claim 5,
characterized in that the arachidonic acid content of
said triglycerides which include a triglyceride in which
all or a portion of the constituent fatty acid is
arachidonic acid, is at least 10 wt% of the total fatty
acids of the triglycerides.

7. A composition according to claim 5 or 6,
wherein said triglycerides which include a triglyceride
in which all or a portion of the constituent fatty acid
is arachidonic acid, are extracted from a microorganism
belonging to the genus Mortierella, Conidiobolus,

Pythium, Phytophthora, Penicillium, Cladosporium, Mucor,



to 10, wherein said synptons related to stress-i nduced
brain function inpairnent include depression. 14. A
W@ wp03i5512 on according to any one of clainms 1 POI/IE2005/005622

wherei n said diseases related to_stress-induced brain

function inpairnment include nel gdcholia. 15. A

conposition according to any one of clains 1 to 14,

whergisk rSainf AepRegiililen, | RhadbeedaanPesitondp@hora,
pharjmaceuti cal cqnposition. 16. A composition

acc Uit RGSPELerai 18T CREFALESFZed in that said food
conposi tigon i a aompﬂﬁmmibﬁodccb@ddngndoda?gkgnf of claims 5

fungtignal . food, nutritional supplenent, . foog r

SpecPt 1A HESETR G848 CEPaRrRrARRRt TSP RAC 1T

5 i nf antioflycrulide inf ahtichoed,l wat er paktfioododr the constituent

eri L,C d. .1 - It a rdi.n ne
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aci §orhaising vompoahdvcoaprisPrgprentesahagaendids acid

as a constitugankohabkytaehdyill 2ApceRRAsELEOBr improvement
according to claim17, wherein said conpound ,
conﬁﬁi@?gganéa§§ﬁéXé@ﬁBP@daérélasfan65ﬁ§piﬂ@@ﬁ@rmﬁpﬁyand

10 aci gellataddegnpabrxaenous sackdsal eohpk185her tr8Ggl§cerides of

tri ceride hosphol Lpid or glycolipid wherein all ,
or AbEFt PonlgRoEng BBNE: PERERTT GPPy acrdctes trivlyceride
docbsaheyamndicmachdinl¥atAycanpasi boadedcaar dheg 1t G-

cl aj , 18, .characterized_in that the _arachidonic.. .
ot BPaEiShReRaera e RIS P Lo CRaEGne) et Raposition.
conbi nat l6n oR saigoarschndenicordénd andclaim 9, wherein

15 doc%ééﬁeﬁéaﬁehccﬁgk .Egtkg Egﬁdgaggg g%ﬂ%c%ehof%%m é%bng Ccée-
A conposition according to any oné of clams 1 €0 19,
chalacfefityedciiAsthat the anount of ei cosapentaenoic

acid in the canpagibbisoRidaes BRl-a¢xgeed 1Ly 8het B claims 1
h 21. A nethod for

arachidanic acid in the conposition. . .
pro8GctPon"BEraini ebafy Spredare Ketrhgdatpr ek&resvanguced

| mpbevereftnetfieat iARastkhessi Adugadebnanbriuaet 9Barning

20 ' M™PaLEyERL and related symptoms or

12. A composition according to any one of claims 1
to 10, wherein said symptoms related to stress-induced
brain function impairment include cognitive ability
impairment.

25 13. A composition according to any one of claims 1
to 10, wherein said symptoms related to stress-induced
brain function impairment include depression.

14. A composition according to any one of claims 1
to 10, wherein said diseases related to stress-induced

30 brain function impairment include melancholia.

15. A composition according to any one of claims 1
to 14, wherein said composition is a food composition or
pharmaceutical composition.

16. A composition according to claim 15,

35 characterized in that said food composition is a common

food (food and drink), functional food, nutritional

supplement, food for specified health uses, preterm
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di seases, the nethod being characterized by adding
arachi doni ¢ acid and/ or a conpound conpri si ng

w@e@ehs@doni ¢ acid as a constituent fatty aci d BCDIRRI0N05622

in conbination with a-dietary material containing
substantially no arachi donic act® or only a slight
anount thereof. 22. A nethod for prevention or nedica

tr (‘;—B& Bl RIS Sed AJUCREL RF 3k Srhlilg! | DRk APAEL BN
and related synptons or di seases, which conprises
adriat etz } nfoed AR SRt BEF df@Pd/ or a conpound

conpri si g, ar AChhH9HE £t 86h Ua 880 A LRGSEO L &Rt oh8t bY claims 1

aCIté {g,awgféﬁegémégigggddgéoggﬁeggg%gigtgg&aoghd/or a
compound comprising docosahexaenoic acid as a constituent
fatty acid.

18. A composition according to claim 17, wherein
said compound comprising docosahexaenoic acid as a
constituent fatty acid is a docosahexaenoic acid alcohol
ester, or a triglyceride, phospholipid or glycolipid
wherein all or a portion of the constituent fatty acid is
docosahexaenoic acid.

19. A composition according to claim 17 or 18,
characterized in that the arachidonic
acid/docosahexaenoic acid ratio (by weight) in the
combination of said arachidonic acid and docosahexaenoic
acid is in the range of 0.1 to 15.

20. A composition according to any one of claims 1
to 19, characterized in that the amount of
eicosapentaenoic acid in the composition does not exceed
1/5 of the arachidonic acid in the composition.

21. A method for production of a dietary product
having a preventive or improvement effect on stress-
induced brain function impairment and related symptoms or
diseases, the method being characterized by adding
arachidonic acid and/or a compound comprising arachidonic
acid as a constituent fatty acid alone, or in combination
with a dietary material containing substantially no
arachidonic acid or only a slight amount thereof.

22. A method for prevention or medical treatment of
stress—induced brain function impairment and related
symptoms or diseases, which comprises administering
arachidonic acid and/or a compound comprising arachidonic
acid as a constituent fatty acid, to a patient in need of

its administration.



